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dustries, 1914 -1922, 460 

J Bruyne (N.). The Electrolytic Rectifier : for Electrical 
Engineers, Phy.sicists. and Wireless Amateurs, 462 
ryce (Prof. T. IL), Early Development of the Human 
Embryo, 729 


Brylinski (E.), The Carrying away of the Ether and the 
Aberration of Stars, 955 ; The Possibility of Thermal 
Disturbance in Michelson's Experiment, 767 
Bryson (T.), Theory and Practice of Mine Ventilation ; a 
Text-book for Students and a Book of Reference for 
Managers and Under-managers, 7 
Buchanan- Wollaston (H. J.), Growth-rings of Herring 
Scales, 348 

Buck and Perkin, Pseudo-Epiberberinc, 589 
Buckley (F.), The Glas.s-houses of the Leeds Di.strict in 
the Seventeenth, Eighteenth, and Early Nineteenth 
Centuries, 955 

Budgen (Dr.), Fusible Alloys, 173 

de Bu6n (Prof. O.), elected president of the Section of 
Oceanography of the International Union of Geodesy 
and Geophysics, O97 

Buermeyer (L.), and others. An Introduction to Reflective 
Thinking. 785 

Buller (Prof. A. H. R.), Experiments on Sex in Mushrooms 
an^l Toadstools, 826 

Burchcll (J. P. T.), Some Stratified Finds on the North 
Kent Coast, 878 

Burdett (Nelly), The Problem of the Mentally Defective, 
288 

Bureau (R.), and A. Viant, Meteorological Conditions and 
the Appearance of Certain Atmospheric Disturbances 
in Receiving Apparatus of Wireless Telcgra])hy, 396 
Burford (H. (U), awarded the Institution medal of the 
Institution of Automobile Enginet>rs, yh2 
Burke (Mi.ss Katharine A.), (death], 166; [obituary 
article], 250 

Burkill (I. 11 .), Botany of the Abor Expedition, 51b 
Burn (D. L.), elected Wrenbury scholar in economics in 
Cambridge University, 180 

Burnett (Major J. C.), Hyper and Ornate Magic Squares, 
15th and ibth Orders, 82 t 

Burt (Dr. C. I..), appointed profes.sor of education at the 
London Day Training College, 29 ; Prof. Whipple, 
and Prof. Buckingham, Tests for Scholarshi])s and 
Promotion, 556 

Burton (Dr. E. F.), Surface Tension and Fine Particles, 

5«2 

Burton (W.), Chinese Pottery, 342 

Busacca (A.), Structiire of the laving Cry.staJline Fibre, 
262 

Butler (Dr. H.), The Microscopy of the Living Eye, 179 
Btittikofer (Dr. J.), elected a foreign member of the 
Zoological Society of London, 944 
Buxton (P. A.), Animal Life in Deserts, 22 


Cabannes (J.), and A. Lepape, The Diffusion of Light 
by Krypton and Xenon, 371 
Cady (F. E.), Abney Sectors in Plnflometry, 083 
Cajori (Prof. F.), Sir I.saac Newton and his Work, 60 
Callizo (M.), A World Record for Altitude, 580 
Caiman (Dr. W. T.), Chima*ras Dire, j r, 407 
Calmette (Prof.), New Anti-tuberculosis Vaccine, 18 ; 
presfmted with the Weber -Parkes prize and medal, 
b54 

Calvert (W. J. R.), Physics. Vol. I. : Mechanics, Heat 
and Heat Engines, 344 

Cambage (R. H.), Australian Resources of Liquid Fuels, 
299 ; l^andslidcs near Picton and Notes on the 
T,ocal Vegetation, 956 

Campbell (Dr. J. E.), [death], 547; [obituary article], O51 
Campbell (J. W.), The Drift of Spinning Projectiles. 31 
Campbell (Dr. N. R.), Th6oric quantique dcs spectres. 
La Relativity. Traduit de I’anglais par A. (^-orvisy, 
5O5 ; The Word " Scientist ” or its Substitute, 788 ; 
B. P. Dudding and J. W. Rydc, A Substitute for 
the McLeod Gauge, 276, 467 

Cannon (W. B.), and A. Querido, The Role of Adrenal 
Secretion in the ("hemical Control of Body Tempera- 
ture, 264; and J. R. Pereira, Increase of Adrenal 
Secretion in Fever, 264 
Cantab, Agricultural Research, 465 
Cajjpelletti (C.), The Vegetation of Resins, 631 
Carpenter (Dr. G. D. Hale), Lake Victoria and the Flow 
of the Yala River, 31 1 ^ 

Carr (F. H.), Chemistry of Insulin, 256 
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Carr (Prof. H. Wildon), Optical Records and Relativity, 
68 1 ; Prof. J. E. Creighton, 724 ; The Scientific 
Approach to Philosophy, 146 ; The Word " Scientist " 
or its Substitute, 825 ; Where Philosophy joins 
Forces with Mathematics, 187 
Carrel (Dr. A.), and others. Tissue Culture, 178 
Carroll (T. A.), appointed assistant director of the Solar 
Physics Observatory at Cambridge, 629 
Carruthers (J. N.), A New Drift Indicator, 718 
Carslaw (Prof. H. S,), A Kelvin Memorial Oration, 287 
Carter (H. G.), and S. D. Flora, Hourly Rainfall in U.S.A., 
55 ^ 

Carter (Miss Mabel Geraldine), appointed temporary 
lecturer in biology in Birmingham University, 71 
Carter (Dr. Nellie), Vol. 5 of A Monograph of the British 
Desmidiacea?, 783 

Casazza (G.), I })rincipi della meccanica alia luce della 
critica, 571 

Cassinis (G.), Gravimetric Comparison of Rome with 
Bologna and Padua, 631 

Cassirer (Prof. E.). translated by Drs. W. C. and M. C. 
Swabey, Substance and Function and Einstein’s 
Theory of Relativity, 187 

Castellan! (Dr. A.), offered the University proicssorship 
and the directorship of the new school of Tropical 
Medicine in the Southern United States, 80O 
Castle (W. E.), .A.re the various Pcirts of the Body Genetic- 
ally Independent in Size ? 112 ; The Japane.se Rabbit 
and Cxametic Purity, 263 

Castlenian, Jun. (R. A,), The Influence of the Degree of 
Tn.stability on the Phenomena of Round Liquid 
('olumns, 857 

Castiier-Kcllner Alkali Co., Ltd., pamphlets on its chemical 
products, 290 

Catalrin (M. A.), Relation between Pressure Shift, Tempera- 
ture Class, and Spectral Terms, 192 
Cathcart (Prof. E. P.), appointed a member of the Medical 
Research Council, 727 

Cavanagh (B.), Activity-measurement by the Partition 
Methocl. I., 74; a])pointed an assistant lecturer in 
chemistry in Manchester University, 180 
Cavel (L.), The Study of Activated Sludge, 956 
Cayrel (J.), Influence of the Pressure on the Working of 
Wireless Detectors with Solid Contact, 335 
de Ceuster (E.), A Pearl in a Coconut, 690 
Chadwick (Dr. J.), a])pointcd assistant director of Radio- 
active Research at the Cavendish Laboratory, 71 
Chamberlain (Dr. Katherine), Fine Structure of X-ray 
Absorption Edges, 500 

Chambers (Prof. R. W.). The Word “Scientist" or its 
Substitute, S24 

Chance Bros, and Co,, Ltd., 100 Years of British Glass 
Making, 1824-1924, 168 

Chant (C, A.), and R. K. Young, The Canadian Eclipse 
Expedition to Wallal, 1922, 135 
Chapman (F.), New or Little-known Fossils in the National 
Museum. Part xxviii., 523 ; and F. A. Singleton, 

A Revision of the Kainozoic Species of Glycymeris 
in Southern Australia, 212 

Chapman (Mrs. M. C. C.), First I,aw of Photochemistry, 
328 

Chapman (Prof. S.), acceptance of the chief professorship 
of mathematics at the Imperial College of Science, 29 ; 
The Evidence of Terrestrial Magnetism for the 
Existence of Highly-ionised Regions in the Upper 
Atmos])here, 918 

Chase (C. T.), 'L'ho Temperature of Mars, 934 
Chattaway (Dr. F. D.), F. I^. Garton, and G. D. Parkes, 
Diazonium Tctrachloroiodides and Plumbichlorides, 
838 

Chaudron (G.), and H. Forestier, The Decomposition of 
Ferrous Oxide, 147 

Checl (E.), Boronia in the Pinnate Section, with a Descrip- 
tion of a New Species, 883 ; Notes on Melaleuca, 
with Descriptions of Two New Species and a New 
Variety, 919 

Chemist, A, The Word “ Scientist " or its Substitute, 898 
Cherry (Dr. T. M.), appointed associate profe.ssor of 
applied mathematics in Manchester University, 209 ; 
elected to a Rllowship at Trinity College, Cambridge, 
593 


Chisholm (E. C.), Eucalypts of the Blue Mountains and 
their Defined Areas, 300 
Chisholm (G. G.), The Goal of Commerce, 694 
Choyce (Dr. C. C.), the title of profe.ssor of surgery con- 
ferred upon, 29 

Chree (Dr. C.), Atmospheric Ionisation and its Varia- 
tions, 918 : Terrestrial Magnetism in France, 951 
Christian.sen ( 1 . A.), G. Hevesy, and S. Lomholt, The 
Circulation of Lead in the Organism, 336 
Christy (C.), Big Game and Pygmies : Experiences of a 
Naturalist in Central African Forests in Quest of the 
Okapi, 420 

Church (Major A. G.), Science and Labour, 89 ; ' The 
Assessment of Income Tax of Profe.ssional Men, 251 
('lapp (W. F.), New Species of Shipworms in Bermuda, 
204 

Clark (Dr. A. H.), A Monograph of the Existing Crinoids. 

Vol. I. : The Comatulids. Part 2, 345 
Clark (Dr. G. A.), appointed a lecturer in physiology 

111 Sheffield University, 106 

Clark (G. L.), and W. Duane, The Theory of the Tertiary 
Radiation produced by Impacts of Photo-electrons, 

112 

Clark (J. d’A.), recommended the award of a Robert 
Blair Fellowship, 180 

Clark (J. E.), 1. D. Margary, and R. Marshall, International 
Co-operation in Phonological Research, 607 
Clark (L. H,), awarded the Rontgen award of the Rdntgcn 
Society, 762 

Clarke (E. dc C.), The Pre-Cambrian System of Western 
Au.stralia. 873 

Clarke (F. W.), and H. S. Washington, The Earth’s Crust, 
910 

Clarke (H. T.), Organic Syntheses: an Annual Publica- 
tion of Satisfactory Methods for the Preparation 
of Organic Chemicals. Vol. 3, 6o() 

Clarke (L. C. G.), Laws and Customs in Central Africa, 745 
Claxton (T. F.), Weather at Hongkong, 291 
Clay (Dr. R. S.), and T. H. Court, The Development of 
the Hooke Microscope, 702 

van Cleave (Prof. H. Jones), Invertebrate Zoology, 120 
dementi (A.), Osmotic Pressure in Terrestrial Inverte- 
brates, 148 

Clements (F. E.), and F. L. Long, Experimental Pollina- 
tion : an Outline of the Ecology of Flowers and 
ln.sccts, 92 

Clerk (Sir Diigald), awarded a Royal Medal of the Royal 
Society, 724 ; presented Avith a Royal Medal, 841 
Cleveland (I^. R.), Symbiosis between Termites and their 
Intestinal Protozoa, 22 

Clifford (F. W.), World FJst of Scientific Periodicals, 401 
Clifford (P. H.j, and M. E. Probert, The Chemistry of 
Cotton, 516 

Close (Sir C. F.), Surveys from the Air : the Present 
Position, 195 

Cluttcrbuck (Dr. P. W.), appointed demonstrator in 
physiological chemistry in Manchester University, 180 
Cluver (Prof. E. H.), Some Applications of Phy.siology 
to Industrial Hygiene, 802 

Cockerell (Prof. T. D. A.), The; Large Black Slug at Hono- 
lulu, 502 ; The Spiders of the Madeira Islands, it 
C ochn (A.), and A. Cuss, Contact Electricity, 947 ; and 
E. Duhme, Electrification due to Bubbling Gases 
through Fluid Metals, 658 

Cohen (Dr. J. B.), conferment upon, of the title of emeritus 
professor by Leeids University, 807 ; Smoke : its 
Cause, Nature, Effects and Methods of Prevention, 
796 : the work of, 58 

Cojan (J.), Modification of the Method of Zones (Ritchey) 
for the Determination of the Aberration of Optical 
Sy.stems, 811 

Cole (Prof. G. A. J.), bequest to Liverpool University, 
180 

Colwell (H. A.), and Prof. S. Russ, A Biological Study 
of Radiation. 313 : Radium, X-rays and jthe Living 
Cell : with Physical Introduction. Second edition, 
118 

Commons (Prof. J. R.), Unemployment Insurance, 700 
Compton (Prof. A. H.), The Scattering of X-rays, 627 ; 
and Y. H. Woo, The Wave-length of Molybdenum 
Ktt rays when scattered by Light Elements, 264 
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Compton (Prof. K. T.), and C. H. Eckart, Explanation 
of Abnormal Low Voltage Arcs, 51 ; and Prof. 
H. N. Kussell, A Possible Explanation of the Behaviour 
of the Hydrogen Lines in Giant Stars, 86 
Compton (Prof. R. H.), Kirsten bosch. South African 
Botany and Nature Reserves, 802 
le Conte (Dr. R.), Human Migrations, 946 
Conti (Prince G.), Production of Power from Natural 
Steam, 97 

Cook (Sir Theodore A.), Art Forms in Nature, 52 
Cook (W. H.), A Flint Implement Working-site in the 
Medway Valley, 879 

Copeland (Dr. A. J.), apptnntcd assistant to the Downing 
professor of medicine in Cambridge University, 952 
Copeland (Prof. E. B.), Rice, 455 

Corless (Dr. C. V.), Minerals of the pre-Cambrian in 
Canada, 392 

Cormac (P.), A Treatise on Engine Balance using Ex- 
ponentials, 674 

Cornillot (A.), The Constitution of Phthalonic Acid, 335 
Cornish (Dr. Vaughan), Wind, Wave, and Swell on the 
North Atlantic Ocean, 39.^ 

Corse (W. M.), Recent Developments in Non-ferrous 
Metallurgy in the I’nited States, with special reference 
to Nickel and Aluminium-bronze, 452 
Cortie (Rev. A. L.), The 27-day Period (Interval) in 
Terrestrial Magnetic Disturbance, 31 
Coster (Dr. D.), X-ray Absorption Spectra, 327 
Cotronei (G.), The Phenomenon of Contraction in Relation 
to Sexual Maturity and to Senescence in Petromyzon, 
595 

Cotton (G.), awarded the scholarship of the Institution 
of Petroleum Technologists, 807 
Courtauld (S. A.), gift for a professorship of anatomy 
in the Middle.sex Hospital Medical School, 71 
Cousen (A.), and Prof. W. E. S, Turner, The Production 
of Colourless Glass in Tank Furnaces, with special 
reference to the Use of Selenium. Pt. IV., 955 
Coutts (J. R. 11 .), E. M. Crowther, B. A. Keen, and S. 
Od6n, An Automatic and Continuous Recording 
Balance, 72 

Coventry (W. B.), The Racing Eight : Notes on its 
Design and Propulsion, 497 

Coward (T. A.), Migration may be Visible or Invisible, 883 
Cox (C. H.), Exercises on Ordnance Maps, 308 
Cox (G. W.), The Periodicity of Rainfall, 631 
Crabb (W. H.), A Third Year Experimental Chemistry, 
426 

Crabtree (J. H.), British Mosses and how to identify them, 
306 

Cramer (Dr. P. J. S.), Grafting in Coffee Culture, 557 
Cranage (Dr. D. H. S.), appointed secretary of the Board 
of Extra-mural Studies of Cambridge University, 771 
Cranfield (H. T.), appointed adviser in agricultural 
chemistry for the Midland Counties served by the 
Midland Agricultural and Dairy College, 771 
Cranston (Dr. J. A.), The Structure of Matter, 856 
Crawford (O. G. S.), Air Survey and Archaciology, 570 ; 

Archicology from the Air, 580 
Crawforrl and Meyer, Skjcllerup's and (jrigg’s Comets, 871 
Crawley (A. E.), [obituary article], 689 
Creighton (Prof. J. E.), : obituary article], 724 
Crew (Dr. h'. A. E.), Rejuvenation, 530 ; The (ilands 
that regulate Sex, 779 ; The Scottish Cattle Breeding 
Conference, 20O 

Crompton (Col. R. E.), The Motor Car: its Birth, its 
Present, and its E'uture, 833 
Crook (T.), The Origin of Limestones, 733 
Crookshank (Dr. F. (i.), The Mongol in our Midst : a 
Study of Man and his Three Faces, (105 
^.rossley (Dr. A. W.), Ball Lightning, 10 
Crowther (E. M.), and A. N. Puri, The Indirect Measure- 
ment of the Aqueous Vapour Pressure of Capillary 
Systems by the Freezing-point Depression of Benzene, 
73 : .and J. R. H. Coutts, Discontinuity in the 
Dehydration of certain Salt Hydrates, 74 
‘ruto (A.), Chemical Constitution of Insulin, 631 ’ 

■unningham (Dr. B.), A. Becby Thompson's Emergency ' 
Water Supplies, 378 

unningham (G. H.), A Critical Revision of the Australian , 
and New Zealand Species of the Genus Secotium, 212 I 


Cunningham (J. T.)^ Mendelism and Evolution, 9. 537 ; 

Transplantation of Heads of Insects, 124 
Curie (Mile. I.), and Mile. C. Chami6, The Radioactive 
Constant of Radon, 205 ; and N. Yamada, Ranges 
of Polonium a-rays in Oxygen and Nitrogen, 91 1 ; 
The Distribution of the Length of the a-rays of Polonium 
in Oxygen and in Nitrogen, 739 
Currey (G. S.), The Colouring Matter of the Blue Pansy, 73 
Curtis (Dr. W. E.), The Phosphorescence of Fused Trans- 
parent Silica, 146 


Dakkus (P.), A Giant Inflorescence, 799 
Dale (Dr. H. H.), awarded a Royal medal of the Royal 
Society, 724 ; presented with a Royal medal, 841 ; 
Progress and Prospects in Chemotherapy, 230 
Damiens (A.), The Absorption of Carbon Monoxide by 
Cuprous Sulphate in the Presence of Sulphuric Acid, 
147 ; The Suboxide of Tellurium, 774 
Dana (Dr. E. S.), elected a corresponding member of the 
Vienna Academy of Sciences, 443 
Darmois (E.), The Compounds of Malic Acid and Copper, 
32 ,* and A. Honnelaitre, Some Properties of Am- 
monium Dimolybdomalate, 667 ; The Electrometric 
Study of the Acidity of Mixtures of Malic Acid and 
Molybdic Acid, 147 
Darroch (Prof. A.), [death], 476 

Darton (Dr. N. H.), to study geological events in 
Mexico, 170 

Dauvillier (A.), A Method of distinguishing Natural 
Pearls from Culture Pearls, 774 ; S})ectrographic 
Researches on the A. H. Comx)ton Effect, in ; X-ray 
Examination of Real and Cultivated Pearls, 874 
David (Sir T. W. Edgeworth), The Aborigines of Tasmania, 

551 

Davidson (D.), Pyramid and Prophecy, 750 ; and H. 
Aldersmith, The Great Pyramid, its Divine Message : 
an Original Co-ordination of Historical Documents and 
Archaeological Evidences. Vol. I. : Pyramid Records, 
603 

Davies (W.), appointed demonstrator in engineering in 
Leeds University, 29 

Davis (B.), and R. von Nardroff, Further Experiments on 
the Refraction of X-rays in Pyrites, 846 
Davis (Prof. W. M.), The Formation of the Lesser Antilles, 
263 

Dawson (Dr. B.), Computation of Estuary Tides, 64 
Dean (R. S.), Theoretical Metallurgy, 892 
Dean (W. R.), The Elastic Stability of an Annular Plate, 74 
Defant (Dr. A.), Winds of Central Europe, 552 
Dcich (Prof. C.), and E. E. Jones, The '* Gifted Pupil in 
the High Schools of Iowa, 52 1 
Delattre (Dr.), Asymmetry of the Axis in the Primates, 

837 

Del^pine (M.), Origin of Fenchol in the Reaction of 
Bouchardat and Lafont, iii 

Del Regno (W.), Relation between the Elastic Tension and 
the Magnetic Behaviour of Nickel Steels in the 
Neighbourhood of the Transformation Point, 667 
Dendy (Prof. A.), The Biological Foundations of Society, 

Denham (H. J.), Cytology of Cotton, 909 
Denning (W. F.), August Perseids, 135 ; Fireballs, 764 ; 
The Great Firei)all of November ii, 836; The 
November Meteors, 693 ;• The Perseids of 1924, 290 ; 
The Planet Uranus, 170 
Dent (H. G.), The Hampshire Gate, 154 
Deodhar (G. B.), Polarisation of the Light of Rainbows, 860 
Desgrez (A.), H. Bierry, and L. Lescceur, Relation between 
the Variations of P„ of Waters containing Hydrogen 
Sulphide and their Transformations when exposed 
to the Air, 2io 

Dessaiier (F.), and R. Herz, The Hardness of Scattered 
X-rays, 624 

Dc Stefani (Prof. C.), [death], 942 
Deville (Dr. E. G.), [death], 618 

Dewar (Dr. J. M.), Tne Bird as a Diver : a Contribution to 
the Natural History of Diving Birds, 494 
Dcwrance (Sir John), elected president of the Cast Iron 
Research Association, 797 ** 

Deyl (Prof. I.), [obituary article], 57 
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Dickinson (R. G.), The Combination of Hydrogen and 
Oxygen in the Presence of Activated Mercury, 847 
Dickson (Ih-of. I.. E.), Algebnis and their Arithmetics, 

532 

Diels (Prof. L.), The Mechanism of Adaptation, 624 
Ditmert (F.), Subterranean Hydrology, 21 1 
Dines (T.. H. G.), A Simple Electrical Time-making System 
for Use with Self-recording Meteorological Instruments, 
109 

Dines (W. H.), The Correlation between Pressure and 
Temperature in the Upper Air, with a Suggested 
Explanation, 810 ; The Fnie Atmosphere in India, 
448 

Dingle (Prof. H.), The Word Scientist or its Substitute, 
897 

Dirac (P. A. M.), The Conditions for Statistical K(|uilibrium 
between Atoms, Electrons, and Radiation, 772 
Dittler (E.), and A. Kohler, Experimental Researches on 
disentangling Potassium-sodium Felspars, 300 ; Ex- 
periments on Potassium-sodium Felspars, 846 
Dix, Jr, (E. H.), and A. J. Lyon, Com])arative Results 
on Coppcr-silicon-aluminium and other Aluminium 
Alloys as obtained on sejiarately cast »Specimens and 
Specimens cut from a Crankcase Casting, 487 
Dixey (Dr. F.), Lake Level in Isolation to Rainfall and 
Sunspots, 659 

Dixon (Prof. A. L.), elected president of the London 
Mathematical Society, 762 

Dixon (Prof. H. R.), Coal Dust Explo.sions, 838 ; and 
W. F. Higgins, The I’hosphoresccnt Flame of Carbon 
Di-sulphide, 774 

Dixon (Prof. H. H.), appointment as professor of botany in 
Glasgow University approved by the King, 557 ; 
unable to accept, 736 ; Permeability of Leaf Cells, 552 ; 
Transmission of Stimuli in Plants, 626; Variations 
in the Permeability of Leaf-cells, 146 ; and others. 
The Ascent of Sap and Transport of Food Materials 
in Trees, 518 

Dobbic (Sir James J.), [obituary article], 198 
Dobson (G. M. 13.), and D. N. Harrison, The Uniform 
Development of Photographic Plates, 752 
Dodds (G. S.), Entomostraca from Colorado, 63 
Doello- J urado (Prof. M.), appointed director of the 
National Museum of Natural History at Buenos 
Aires, 762 ; Tertiary and Cretaceous Fossils from the 
Argentine, 910 

Doflein (Prof. F.), [death], 476 ; [obituary article], 831 
Donislhorpe (H.), and others, Observations on Coleoptera, 
729 

Donnan (Prof. F. G.), elected president of the Faraday 
Society, 134 

Doodson (Dr. A. T.), Perturbations of Harmonic Tidal 
Constants, 738 

Doolan (J. J.), and Prof. J. R. Partington, The Vapour 
Pressure of Tellurium, 182 

Doolson (F. W.), II. Arc'ombie, W. G. Palmer, and A. J. 
Berry apijointed demonstrators in che.mistry in 
Cambridge University. 71 

Doree (Dr. C.). and J. Kirkland, Bakery Research, 328 
Dorfmann (Dr, J.), Magneton Numbers and Atomic 
Structure, 24 

Douglas (C. G.), and J. G. Priestley, Human Physiology : 
a Practical Course, O75 

Douglas (C. K. Al.), Further Researches into the European 
Upper Air Data, with special reference to the Life 
History of Cyclones, log 

Douglas (Capt. H. P.), appointed hydrographer of the 
Navy, 251 

Dover (C.), Baker’s Birds. Vol. 2 (The Fauna of British 
India, including Ceylon and British Burma). New 
edition, 427 ; Mendelism and Evolution, 10 ; The 
Insect Fauna of an Indian Island, 351 
Dowdall (judge), What is a Society ? 809 
Dowling (J. j!), and J. A. C. Tcegan, Optical Interference 
Experiments with Multiple Sources, 146 
Downing (E. R.), Our Physical World : a Source Book of 
Physical Nature-study, with a chapter on Radio 
Communication by F. G. Anibal, 710 
Drumm (J. J.), N. O’Reilly, and H. Ryan, The Isomeric 
aa and ay Confpounds of 2 : 4 : 6 : 3' : 4'-pentamethony 
Diphenyl Propane, 954 


Drysdalc (Dr. C. V.), and A. C. Jolley, Electrical Measuring 
Instruments. Part 1. : Commercial and Indicating 
Instruments, 304 

Duane (Prof.), The Scattering of X-rays, 627 
Duboin (A.), The Silicate Compounds of Cadmium, 739 
Ducloux (E.), Attenuation of the Virulence of Bacillus 
anthracis (spore-bearing form), 539 
Dudley (Dr. H. W.), Insulin from the Cod-fish, 291 
Duerden (I*rof.). and Aliss lUtchie, Kemp Fibres in the 
Alcrino Sheep, 790 

Dufour (A.), The Wave-length of Alaximum Energy of 
tin; Sound Spectrum of an Explosion, 739 
Duke (J. B.), gift for educational and other purposes in 
the United States, 916 

Dumanois (P.), Aviation Alotors with very High Com- 
pression, 147 ; Experimental Results on Increase of 
Compression in Aviation Alotors, 210 
Dumlas (Hon. C.), Kilimanjaro and its People: a History 
of tJic Wachagga, their Laws, Customs, and Legends, 
together with some account of the Highest Mountain 
in Africa. 71 1 

Dunne (J. W.), Sunsliine and the Dry Fly, 531 
Dimoyer (L.), and P. Thoulon, Some Electro-optical 
Applications of Arc Relays, 523 
DunravcMi (liarl of), Experiences in Spiritualism with 
D. D. Home, O38 

Dunstan (Dr. A. li.), and R. Pilkethlcy, Recent Develop- 
ment in the Art of Cracking, 629 
Duparc : and Kovalelf, The Production of Diamonds, 
553 ; and Alolly, Effect of Alotion on Chemical Change, 
625 

Durell (C. V.), A School AIcchanics, Part I., 714 
Duval (AT.), The Amount of Sodium Chloride in the Blood 
of some Atari ne Invertebrates, 703 
Dye (D. W.). A Self-contained Standard Harmonic Wave- 
meter, 73 ; and L, Hartshorn, The Dielectric Properties 
of Alica, 844 

Dymes (T. A.), The Seed of Orchis lati folia, 109 
Dymond (E. G.), The Aleasuremeiit of Critical Potentials 
of (hises, 75, 882 

Dyott (G. AI.), Silent Highways of the Jungle : being the 
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ami R. lb Parga, Branching in Budded Cacao, 316 
Harling (W. H.), I'atalogue of Drawing Instruments, 
203 

Harman (R. W. K. B.). and.F. P. Worley, The Hydrolysis 
of Alkali Cyanides in Aqueous Solution, 882 
Harnack (A. von), Immanuel Kant, 1724-1924 : (b’dacht- 
nisrede zur Flinwcihung des Grabmals im Auftrag 
der Albertus-UnivcrsiRlt und der Stadt Konigsberg 
in Preusson am 21 April 1924 im Dom zu Konigsberg 
gelialtcn, 748 

Harmsch (O.), Fauna of the Peat Moor, 765 
Harris (Prof. Fraser), resignation of, from the chair of 
physiology in Dalhousie University, 324 
Harris (F. C.), The Photo-clastic Constants of (Bass as 
affected by higli Tcm])erature.s and by I^apse of Time, 
881 

Harrison (E. P.), Microscisms and Storm Foreca.sts, 643 
Harrison (H. T.), Street Lighting, 329 
Hart (I. B.), and W. Laidler, Elementary Aeronautical 
Science, 3 66 

Hartog (P. J.), The Indian Universities Conference. 334 
llartree (D. R.), elected a fellow of St. John's College, 
Cambridge, 735 ; Some Relations between the 
Optical Spectra of different Atoms of the same 
Electron Structure. I., 772 ; The Spectra of some 
Lithium-like and Sodium-like Atoms, 73 
Hartridge (Dr. H.), Are the Overtones of Musical Sounds 
always Harmonic ? 75 ; The Theory of Hearing, 

243 ; and F. J. W. Roughton, Further Developments 
in the Technique for the Measurement of the Velocity 
of very rapid Chemical Reactions, 75 
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Hartshorn (L.), A Method of measuring very small Capaci- 
ties, 14O 

Hartung (E. J.), Halides of Silver, qti 
H arvey (R. B.), and others. Effect of Artificial Light 
on the Growth of Plants, 732 
Harwood (Dr. W. A.), The Free Atmosphere in India, 448 
Hassel (O.), and H. Mark, The Crystalline Structure of 
Graphite, 483 

Hassenein (Bey), and Dr. J. Ball, Explorations in the 
Libyan Desert, 709 

Hatfield (Dr. 11 . S.), Dielectric Mineral Separation, 793 
Hatschek (K.), ('ollcctive and Individual Effort in Colloid 
Chemistry, 781 ; The Shrinkage of Gelatin, 643 
Haughton (S. H.), A Skull and partial Skeleton of Meso' 
suchns browni, Watson, 262 

Hawley (Lieut. -Col. W.), Recent Work at Stonehenge, 438, 

503 

Haworth (Dr. A.), appointed lecturer in chemical patho- 
logy in T.ecds University, 180 
Hawortli, Perkin, and Rankin, Berbcrine, 589 
Hay (J. B. M.), appointed assistant lecturer in engineering 
in Manchester University, 209 
Hay (Miss V.), Young and Adult Stages of Sophora 
telrapterci, 953 

llaywanl (J. W.j, An Lhiusual Display of Lightning in 
Canada, 513 

lleagerty (Dr. J. J.), Smallpox and Vaccination, 907 
Heath (J. M.), A Handbook of Telephone Circuit Diagrams, 
with Explanations, boO 

Hedley (C.), Differential Elevation near Sydney, 300 
Hegner (Prof. R. W.), Mass Relations of Cytoplasm and 
Nucleus, 23 ; Medical Protozoology, 101 ; Prof. 
W. W. Cort, and F. M. Root, Outlines of Medical 
Zoology : with special reference to l^aboratory and 
Field Diagnosis, 893 ; and Prof. W. H. Taliaferro, 
Human Protozoology, 308 
Hehner (O.), [death], 547 ; [obituary article], 582 
Heinricher (E.), Sleeping Reactions of the Inflorescences 
of Dimorphothera pluvialis (L.), 263 
Hcitland (W. E.), Behind and Before : Two Essays on 
the Relation of History, Politics, and Eugenist 
Warnings, 569 

Hellpach (Proip. W.), Die geopsychischen Erscheinungen : 
Wetter und Kliina, Boden und I^andschaft in ihrem 
Einfluss auf das Seclenleben. Dritte Auflage, 44 
Helmholtz's Treatise 011 Physiological Optics. Trans- 
lated from the third German edition. Edited by 
Prof. J. P. C. Southall. Vol. I., 887 
Ilemsley (Dr. W. B.), [death], 583 ; [obituary article], 616 
Henderson (A.), A. W. H(ibbs, and J. W. Lasley, jr.. The 
Theory of Relativity : Studies and Contributions, 565 
Henderson (Dr. G. H.), The Preparation of lane Sources 
of Radium C, 503 

Henderson (J.), Mollusca of Colorado, 624 
Henri (Prof. V.), and M. C. Teves, Absorption Spectrum 
and Constitution of Sulphur Vapour. Predissocia- 
tion of Molecules, 894 

Henri jean (E.), and W. Kopaezewski, Colloids and Mineral 
Waters, 8 1 1 

Henry (Marguerite), Breeding Entomostraca from Dried 
Mud, and their Habits in Aquaria ; Entomostraca 
collected in the Vicinity of Auckland, N.Z., 452; 
The Freshwater Entomostraca of N .S.W. Pt. IV., 212 
Henry (Dr. T. A.), The Plant Alkaloids. New edition, 379 
Hcrdman (Sir W. A.), Velella at Port Erin, 124 ; [death], 
131 : [obituary articles], 165, 166; memorial service 
for, 620 

Hcring (Prof. D. W.), Foibles and Fallacies of Science : 

an Account of Celebrated Scientific Vagaries, 458 
Herms (Prof. W. B.), Medical and Veterinary Entomology : 
a Textbook for Use in Schools and Colleges as well 
as a Handbook for the Use of Physicians, Veterinarians, 
and Public Health Officials. New edition, 426 
Heron- Allen (E.), Weather at Selsey Bill, 172 : and 
A. Earland, Foraminifera of Lord Howe Island, 
10 1 ; Miocene Foraminifera, 482 
Hess (V. F.L and Dr. R. W. Lawson, The Number of 
a-particles emitted by Radium, 205 
Hesse (Prof. A.), [obituary article], 286 
Hetherington (A.^^.), The Early Ceramic Wares of China. 
Popular and abridged edition, 342 


Hetherington (H. J. W.), appointed professor of moral 
philosophy in the University of Glasgow, 144 
Hevesy (Prof. G.), and V. T. Jantzen, Zirconium and 
Hafnium Ores, 23 

Hewer (H. R.), Certain Abnormalities occurring in the 
Pituitary of the Frog, 809 

-Hewes (Dr. L. I.), and H. L. Seward, The Design of 
Diagrams for Engineering Formulas and the Theory 
of Nomography, 674 

Hewitt (J.), Facts and Theories on the Distribution of 
Scorpions in South Africa, 336 
Hewitt (W. H.), and S. T. E. Dark, A First Chemistry 
for Schools, 571 

Heyl (Dr. P. R.j, The Common Sense of the Theory of 
Relativity, 820 

Hickson (Prof. S. J.), reappointed profe.s.sor of zoology 
in Manchester University, 180 
Hildebrand (Prof. J. H.), Solubility, 637 
Hill (Prof. A. V.), and H. S. Gasser, The Dynamics of 
Muscular Contraction, 73 

Hill (Dr. A. W.), Deforestation in Jamaica, 906 ; and 
others, The Best Means of promoting a Complete 
Botanical Survey of the Empire, 293 
Hill (G. F.), Notes on Mastotermes darwiniensis Froggatt 
(Isoptera), 523 

Hill (L.), with the co-operation of M. Brad, The Cooling 
Power of the Air in Trains, Trams, and Buses, 246 
Hill (Dr. M. J. M.), conferment upon, by London Uni- 
versity, of the title of emeritus professor of mathe- 
matics, 807 

Hilton (J.), An Inquiry by Sample : an Experiment and 
its Results, 109 

Hilton-Simpson (Capt. M. W\), Native Life in the Algerian 
Hills, 807 

Hinshelwood (C. N.), The Kinetics of the Interaction of 
Nitrous Oxide and Hydrogen, 738 ; and R. E. Burk, 
The Homogeneous Thermal Decomposition of Nitrous 
Oxide, 738 ; and Hughes, Thermal Activation by 
Colli.sion, 696 

Hirst (H.), The World Power Conference, 59 
Hitchcock (A. S.), North American Species of Aristida, 482 
Hitchcock (Prof. F. L.), and Prof. C. S. Robinson,' Differ- 
ential Equations in Applied Chemistry, 84 
Hlava (Prof. I.), [obituary article], 942 
Hober (Prof. R.), Phy.sikalische Chemic der Zelle und 
der Gewebe. Fiinfte Auflage. Hiilfe 2, 678 
I Hobson (Dr. J*. M.), The Book of the Wandle : the Story 
of a Surrey River, 532 

Hocart (A. M.), Round Barrows and the Stupa, 391 
Hodge (A. E.), Vivarium and Aquarium Keeping for 
Amateurs : a Practical Guide to the Hobby, 412 
Hoffmann (Dr. G.), The Measurement of Feeble Radior 
activity, 48 3 

Hogbeii (Dr. L. T.), and W. Schlapp, The Action of 
Pituitary Extracts, 291 

Hogg (G. R. D.), The Conduction of Heat down tlie Necks 
of Metal Vacuum Vessels containing Liquid Oxygen, 
182 

Hogne.ss (T. R.), and E. G. Lunn, The Ionisation Potentials 
of Hydrog'^n as interpreted by Positive Ray Analysis, 
847 

Holden (E. P'.), Rose Quartz, 695 

Holmbm (Dr. J.), The P'ood of the WTillow-grouse in 
Norway, 656 ; The Sedge Cladium mariscus in 
Norway, 765 

Holmes (Dr. A.), Geology of the United States, 376 
Holmes (Prof. S. J.), A Bibliography of Eugenics, 271 
Holtzmann (Dr. M.), A New Dew-point Hygrometer, 
839 • 

Honcamp (Prof. F.), and Dr. O. Nolte, Agrikulturchemie, 
748 

Hooke (R.), the 260th anniversary of the publication of 
“ Micrographia,” 795 

Hooper (D.), Edible Earth from Travancore, 789 
Hoover (Mr.), Government and P'ishcry Problems, 16S 
Hoperaft (J. G.), Stainless Steel, 801 
Hopkins (Dr. A. D.), International Co-operation in 
Phenological Research : Notes on the Bioclimatic 
I-aw, 608 

Hopkins (Prof. B. S.), Chemistry of the Rarer Elements, 

375 



XIV 


Name Index 


Natuft^ 

February 14, xgas 


Hopwood (Dr. F. I-.), appointed professor of physics at 
St. Bartholomew’s Hospital Medical College, 807 
Hornell (J.), The St. George Expedition to the Pacific, 681 
Hosten (Father), Early Christian Legends in India, 515 
Hough (R. B.), [death], 794 

Houldsworth (H. S.), Some Properties of a Sandstone 
Block after Use in a Glass Furnace, 955 
Houstoun (Dr. R. A.), A Treatise on Light. New edition, 

855 

Ho veil (T. M.), The Rat Menace, 727 
Hovey (Dr. E. O.), [death], 618; [obituary article], 690 
Howard (G. L. C.), and Kashi Ram, The Genetics of 
Tobacco, 588 

Howard (J. V.), and S. L. Smith, Recent Developments 
in Tensile Testing, 881 

Howarth ( J. T.), and F. P. Burt, New Design for Apparatus 
to measure the Coefficient of Deviation from Boyle’s 
I.aw and the Determination of this Coefficient for 
Acetylene, 883 

Howe (Prof. G. W. O.). Engineering Position and Prospects, 
229 ; A Hundrea Years of Electrical Engineering, 277 
Howell (Dr. O. R.), appointed lecturer in chemistry in 
University College, Dundee, 593 
Hudson (Prof. C. W:), and Prof. K. J. Squire, Elements 
of Graphic Statics, 674 
Huggenberg (Dr. C.), [obituary], 832 

Hughes (R. D.), The Principles and Practice of Fly and 
Bait Casting, 497 

Hultcn (E.), The Origin of the Band Spectrum of Mercury, 
594 

Hume (J. H.), The Depression in the Engineering and 
Shipbuilding Trades, 664 

Hunkiii (Rev. J. \V.), appointed .secretary of the General 
Board of Studies of Cambridge University, 771 
Hunter (C.), The Oilfields of Argentina, 800 
Hunter (Prof. J. L), [obituary article], 902 
Hutcheson (Prof. T. B.), and Prof. T. K. Wolfe, The Pro- 
duction of Field Crops : A Textbook of Agronomy, 817 
Hutson (Dr. J. C.), and G. D. Austin, The Life-history 
of the Indian (How- worm, 515 
Hiittig (Dr.), Mobile Components of Crystals, 658 
Hutton (J. PL), Some Carved Stones in the Dayang 
Valley, 372 ; The Blow-gun in Assam, 136 
Huxley (J. S.), Constant Differential Growth-ratios and 
their Significance, 895 ; Mendclism and Evolution, 464 
Hyde (Dr. li. P.), re-clected president of the International 
Commission on Illumination, 330 
Hyman (O. W.), The Larvae of the Pea Crabs, 63 


Idrac (P.), The P'light of the Albatross, 21 1 
Ignorant Student, An, Origins in Place Names. VI. : 
Life, ^10 

Imamura (Prof. A.), The Japanese Earthquake of 1923, 

484 

Ingall (D. H.), Relationship between Tensile Strength, 
Temperature, and Cold-work in some Pure Metals 
and Single Solid Solutions, 522 
Inman (Dr. W. S.), Left-handedness, Stammer, and Squint, 

392 

Innes (Dr.), Invitation of, to Yale Observatory to .set up a 
2G-inch 3)hotographic telescope at Johannesburg, 655 ; 
The Johanne.sburg Refractor, 908 
Iredale (C.), Results of Roy Bell’s Mollu.scan Collections, 
300 

Ishiwara (T.), Dendritic Structures in Carbon Steels, 948 
Issatchenko (B.), Production of Sulphuretted Hydrogen 
by P'ermentation in the Black Sea, 147, 205 
Ivanow (WJ, Witchcraft in Medieval India, 171 
Ives (Dr.), Primary Standards of Light, 329 


Jack (R. L.), Well-waters of South Australia, 910 
Jackson (J. W.), Occurrence of Conularia in the Carboni- 
ferous Limestone of North Wales, 954 
Jaggar (Prof. T. A.), Predicting Earthquakes, 621 ; The 
Japanese Earthquake of 1923, 484 
James (R. W.), Problems of Antarctic Sea-ice, 800 
Jarry-Deslogcs, The Study of the Planets Mars and 
Jupiter, 523 

Jaumann (Prof. G.), [death], 760 


Jauncey (G. E. M.), De Broglie’s Theory of the Quantum 
and the Dofjpler Principle, 51 ; and H. E. Stauss, 
The Polarising Angle for X-rays scattered by 
Paraffin, 847 

Javillier (M.), and P. Bauer, and Mile. S. Levy-Lajeunesse, 
Attempts at the Identification of the Factor A, 845 
Jeans (Dr. J. A.), The Ages and Masses of the Stars, 828 ; 

The Effect of Secular Diminution of Mass, 764 
•Jeffcott (H. H.). Determination of the Most Economic Size 
of F^e Line for Water-power Installations, 775 
Jeffery (F. H.), The Electrolysis of Solutions of Potassium 
Oxalate with a Tin Anode, etc., 182 
Jeffery (Prof. G. B.). Relativity for Physics Students, 820 
Jeffreys (Dr. H.), Study of Explosions, 123 ; The Earth : 
its Origin, History, and Physical Constitution, 742 ; 
The Formation of Water Waves by Wind, 881 ; The 
' Rare Gases of the Atmosphere, 934 
Jehu (Dr. T. J.), and R. M. Craig, Geology of South Uist 
and Eriskay, 919 

Jespersen (P.), The Frequency of Birds over the High 
Atlantic Ocean, 281 

Joad (C. E. M.), Introduction to Modern Philosophy, 678 
Job (A.) : and G. Emschwiller, The Photolysis of the 
Organic Iodides, 21 1 ; and R. Reich, The Catalytic 
Activation of Ethylene by Organo-metallic Nickel, 

371 

Jodidi, Polypeptides in Oats, 516 

Johnson (R. C.), and W. H. B. Cameron, The Effect of 
Argon on certain S^icctra, 74 

Johnson (W.), The Nature-world of London. I. : Trees 
and Plants, 306 

Johnson (W. A.), awarded the John Bernard Seely prize 
of Cambridge University, 771 
Johnston (T. H.), An Australian Caryophyllieid Ccstode, 
595 

Johnstone (Prof. J.J, An Introduction to Oceanogra3>hy 
with special reference to Geography and (Geophysics, 
306 ; A. Scott, and H. C. Chadwick, The Marine 
Plankton, with special reference to Investigations made 
at Port Erin, Isle of Man, during 1907-1914 : a 
Handbook for Students and Amateur Workers, 497 
Jolibois (P.), and G. Normand, Decomposition of Lead 
Tetra-ethyl and its Application to Internal Com- 
bustion Motors, 21 1 

Joly (Prof. J.), Gravity Measurements in Deep Water, 538 ; 

The Radioactivity of the Rocks, 160. 

Jones (D. F.), Selective Fertilisation among the Gametes 
from the same Individuals, 263 
Jones (Miss E. M.), awarded the Sir John William Lubbock 
Memorial prize in mathematics, 665 
Jones (Prof. F. Wood), The Hair Tracts of Mammals, 946 
Jones (Dr. H. Spencer), Observations of the Moon, 908; 

Report of the Cape Observatory, 21 
Jones (J. A.), Manganese Steels, 517 
Jones (J. E.), The Determination of Molecular Fields. 

Pts. I. and II., 74 ; Pt. III., 881 
Jones (J. H.), and J. C. Boyce, The Constants of the 
Rydberg-Ritz Eemation, 773 

Jones (T. W.), Fine (Chemicals, 491 ; Wood Products, 491 
Jordan (H. G.), resignation from Manchester University, 

952 

Joshi (S. S.), Viscosity of Reversible Emulsions, 882 
Jouaust (R.), The Amplification of the Current of Photo- 
electric Cells and its Application to Precision Astro- 
nomy, 739 

Jude (Dr. R. H.), [obituary article], 286 
Jung (E.), Le Principe constitutif de la nature organique, 
822 

Juvet (Prof. G.), Introduction an calcul fensoriel et au 
calcul diff6rentiel ab.solu, 339 


Kahlcr (Dr. K.), Die Elektrizitat der Gewitter, 890 
Kailan (A.), and R. Obogi, Purifying Glycerine from 
Volatile Fatty-acids and their Esters, 263 
Kammcrer (Dr. P.), Rejuvenation and the Prolongation 
of Human Efficiency : Experiences with the Steinach- 
operation on Man and Animals, 530 
Kapitza (P. L.), a-ray Tracks in a Strong Magnetic Fields 
738; and H. W. B. Skinner, The Zeeman Effect in 
Strong Magnetic Fields, 273 
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Kara-Michailova (Elisabeth), and H. Pettersson, Measure- 
ment of the Relative Brilliancy of Scintillations,' 263 
ten Kate (Dr. H.), Indian Crania from South America, 
872 

Kato (T.), The Japanese Earthquake of September i, 
1923, 70 

Keeble (Sir Frederick), The Plant Commonwealth and its 
Mode of Government, 13, 55 

Keeler (C. E.), The Inheritance of a Reilnal Abnormality 
in White Mice, 559 

Keen (Dr. B. A.), International Conference on Soil Science, 

25 . 

Keen (J.), The Resonance Theory of Hearing, 572 
Keene (Mrs. M. F. L.), title of professor of anatomy 
conferred upon, 842 

Keith (Sir Arthur), Capital as a Factor in Evolution, 943 ; 

Palaeolithic Skulls from Caves in Somerset, 63 
Kellogg (R. S.), Pulpwood and Wood Pulp in North 
America, 

Kemble (E. C.), Quantisation in Space and the Relative 
Intensities of the Components of Infra-red Absorption 
Bands, 264 

Kennelly (Prof. A. E.), Electrical Vibration Instruments : 
an Elementary Textbook on the Behaviour and Test 
of Telephone Receivers, Oscillographs, and Vibration 
Galvanometers, 304 

Kenwood (Prof. H. R.), resignation of, from University 
College, London, 180 

Kcrmack (W. O.) : and C. I. B. Voge, The Action of Salts 
with Multivalent Cations on Colloidal Solutions of 
Gold and Gum Benzoin, 954 ; and W. T. H. William- 
son, The Stability of Suspensions. I., 954 
Kerr (Prof. J. Graham), Cytology and Evolution, 949 ; 

The Sense-organs of Animals, 602 
Kefr (Mrs. Leslie), The Lignotubers of Eucalypt Seedlings, 

. 524 

Kerr (Dr. W.), appointed associate professor at the Royal 
Technical College, Glasgow, 71 
Kettle (Dr. E. H.), appointed professor of pathology and 
bacteriology in the Welsh National School of Medicine, 
180 

Keynes (G.), A Bibliography of Sir Thomas Browne, Kt., 
M.D., 678 

Kidd (M. N.), and A. Beaumont, Fungi rotting Apples in 
Storage, 872 

Kidson (E.), Some Periods in Australian Weather? 524 
Kidston (Dr. R.), [death], 96 ; [obituary article], 321 
King (Prof. L. W.), Early Canadian Experiments on the 
Acoustic Method of Depth Sounding for Navigation 
Purposes, 122 

King (Miss S. D.), The Oogenesis of Lithobius, 52, 954 
Kingslake (R.), A New Type of Nephelomcter, 844 
Kingzett (C. T.), Chemical Encyclopaedia : a Digest of 
Chemistry and Chemical Industry.' New edition, 403 
Kinvig (R. H.), appointed reader in geography in Birming- 
ham University, 592 

Kirsch (G.), Disintegration of Atoms by a-rays (IV.), 846 ; 
and H. Pettersson, Disintegration of Atoms by a-rays 

(IF), 846 

Klein (C. A.), Chemistry in the Manufacture of Pigments, 
Paints and Varnishes, 491 

Kloss (C. B.), Report on the Raffles Museum, Singapore, 
621 

Knibbs (N. V. S.), Lime and Magnesia: the Chemistry, 
Manufacture and Uses of the Oxides, Hydroxides, 
and Carbonates of Calcium and Magnesium, 852 
Knowles (Major R.), and B. M. Das Gupta, Nature of 
Blastocystis hominis, 516 

Knowles (W. JJ, Sale of Stone Implements, etc., 796 
Kobold (DrJ, Finsler's Comet, 655 
Koch (L.), Forthcoming Expedition to the Arctic, 797 
Kohn (H.), and M. Guckel, The Vapour Pressure of 
. Carbon at High Temperatures, 695 
Kohn-Abrest (E.), Examination of Blood for Gaseous 
Poisons, 81 1 

Kohs (Prof. S. C.), Intelligence Measurement : a Psycho- 
logical and Statistical Study based upon the Block- 
design Tests, 423 
K6nig (Dr. E.), [death], 794 

Kopaezewski (W.f, The Effects of Dilution on Colloids^ 
667 


Kopff (Prof. H,), appointed professor of theoretical 
astronomy in the University of Berlin and Director 
of the Astronomische Recheninstitut, 479 
Kdppen (F^of. W.L Die Klimate der Erde : Grundriss 
der Klimakunae, 44 

Kops (C. W.), A South African Life Table based on the 
European Male Population Census, 262 
Kossel (Dr. W.), Apparent Selective Reflection of X-ra3rs 
‘ by Crystals, 24 

Kraemer (!hx)f. H.), [obituary article], 583 
Kramer (J. B.), An Electronic Batte^, 873 
Kramers (Dr. H. A.), The Quantum Theory of Dispersion, 
310 

Krefft (Dr. H.), The Doppler Effect and Canal Rays, 658 
Kremann (R.) ; and H. Drazil, The Influence of Sub- 
stitution in the Components of Binary Solution 
Equilibrium, 300, 846 ; and R. Gruber-Rehenburg, 
Electrolytic Conductivity in Molten Metal Alloys. 
VI., 300 ; R. Kienzl, and R. Markl, Electrol3mc 
Conduction in Fused Alloys. Pt. HI., 183 ; R. 
Muller, and H. Kienzl, Electrolytic Conduction in 
Fused Alloys. Pt. IV., 183 ; R. Muller, and R. 
Ortner, Electrol5dic Conduction in Fused Alloys. 
Pt. V., 183 

krepelka (H.), Atomic Weight of Aluminium, 589 
Kretschmann (E.), A Theory of Super-conductivity, 292 
Kries (Prof. J. von), Immanuel Kant und .seine Bedeutung 
fiir die Naturforschung der Gegenwart^ 748 
Krishnan (M. S.), Cordierite in a Cordierite-gneiss from 
Madura District, Madras, 774 
Kroeber (A. L.), and W. D. Strong, The Pre-Inca and 
Inca Culture of Peru, 694 

Kummer (F. A.), The First Rays of Knowledge : as 
narrated quite simply for Young Readers, (The 
Earth Story. Vol. II.), 533 

Kiistner (Dr. H.), Selenium Cells and X-rays of various 
Wave-lengths, 800 


van Laar (J. J .), The Vapour Pressure of Solid Carbon, 210 
Lacey (Prof. W. N.), A Course of Instruction in Instru- 
mental Methods of Chemical Analysis, 713 
Lacroix (A.), The Grained Eruption Rocks of the Archi- 
pelago of Kerguelen, 299 
Ladd (Prof. C. E.), Dairy Farming Projects, 822 
Ladenburg (Dr. R.), The Inverse Stark Effect, 731 
Lalfitte (P.), The Spectroscopy of Explosions, 147 
Lafon (Commandant C.), Etude .sur le ballon captif bt les 
a^ronefs marins, 566 

Lamb (Prof. H,), elected president of the British Associa- 
tion, 1925, 248 ; Hydrodynamics. Fifth edition, 638 ; 
The Evolution of Mathematical Physics : being the^ 
Rouse Ball Lecture for 1924, 460 
Lambert (W. D.), Earth Tides, Ocean Tides, and Local 
Geology, 572 

Lammermayr (L.), The- Dispersal of Warmth-loving Plants 
in the Mur District, 300 

Land6 (Prof. A.), The Intervals between the Optical 
Doublets and Triplets, 292 

Lang (R. J.), The Ultraviolet Spark Spectra of some of 
the Elements, 31 

Lang (Prof. W. H.), Abnormal Morphology of the Shoot 
of Osmunda, 872 

Langdon-Davies (J.), The Institute of Catalan Studies at 
Barcelona, 538 

Langlais (P.), and J. Goby, The Study of Essence of Iris, 

299 

Langmuir (I.), and K. H. Kinnlon, Thermionic Effects 
caused by Vapours of AlkauMetols, 882 
Lankester (Sir E. Ray). The Word Scientist " or its 
Substitute, 823 

Larmor (Sir Joseph), Why Wireless Electric Rays can 
bend round the Earth, 650, 947 
La Rosa (Prof. M.), An Anti-relativity Theo^, 290; 
The Ballistic Theory of Light and the Michelson-^ 
Morley Experiment, 933 ; Theory on the Cause of 
Stellar Variability, 550 

Lassieur (A.), The Electrolytic Separation of Copper,i % 
Antimony, and Bismuth from Lead, 667 
Latter (Miss J .), Pollen Development in Lathyrus '1^'^ 

917 



XVI 


Name Index 


C Nature^ 
Feh^ary 14, i^as 


Lauder (Dr. A.)* Sir James J. Dobbie, 198 
Laurie (^of. A. P.), PigmentSi Varnishes, and Building 
Stones. 769 ; The Expansion of Water while Fxeefung, 

' 882 • ' ' 

Law jBim^a Charan). The Ajmakas or Abekas in 

■ ^india.-3^; ^ 

Law (Satya Chum). Parus maAor cinereus Breeding in .tlxe 
24 Perghanas. 371 ; Kflbd&sa and the Migration of 
Birds. 372 

Lawrence (R. F.)> South African Spiders. 212 
Laws (S. C.). appointed principal of the Northampton 
Polytechnic Institute, 144 ^ 

Lawson (Dr. R. W.), Dr. R. H. Jude, 286; The Anomalous 
Emission of a>particles from Polonium. 121 
Lea (A. M.). Some Australian Scarabaeidae, 300 
Leach (A. L.), to be presented with the Foulerton award 
of the Geologists^ Association. 944 
Lebeau (P.), The Thermal Fractionation of the Gaseous 
Products of the Pyrogenic Decomposition of some 
Definite Compounds, 210; and C. Bedel, Estimation 
of Carbon Monoxide, 262 ; and M. Picon, The Action of 
Heat and a Vacuum on Artificial Graphite, 335 ; The 
Transformation of the Diamond at a High Tempera- 
ture in vacuo, 955 

Le Bel (J. H.), Small Variations in the Heat disengaged by 
various Specimens of Radium Bromide, 299 
Lecat (M.), and Mme. M. Lecat-Picrlot, Bibliographic de 
la rclativitc, 8 

Le Chatelier (Prof. H.), The Viscosity of Glrss, 594. 731 
Leclainche (E.), and H. Valine, Symptomatic Anthrax and 
Gas Gangrene in Cattle, in 

Lecomte (J.), Quantitative Studies on the Infra-red 
Absorption Spectra of Organic Substances, in 
Lcduc (Prof. A.), Thermodynamique : Energ^tique : 
Th6orie cinetique des gaz (Cours profess^ ^ la 
Sorbonne), 344 

Lee (Dr. K.), The Development of Industrial Research 
Associations, 813 

Lees-Smith (H. B.), conferment upon, by London Univer- 
sity, of the title of reader in public administration, 180 
van Leeuwen (W. D.), and H. H. Karny, Two New Thrips- 
galls and their Inhabitants from N.S.W., 300 
Leger (L.), The Specific Value of the Three Kinds of 
European Lamprey and the Young Stages of Pefro- 
myzon fluviatilis, 774 

Leiby (R. W.), and C. C. Hill, The Twinning and Mon- 
embryonic Development of Platyga.ster, 255 
Lenoir (R.), Ceremonial Exchange in Eastern Melanesia. 
694 

Lesn^ and Vagliano, The Production of Cow’s Milk with 
Antirachitic Properties, 595 
Leudesdorf (C.), [death], 251 

Levaditi (C.), S. Nicolau, Miles. J. Salgue and R. Schoen, 
The Mechanism of the Action of Bismuth in Syphilis, 
811 

Levi (G. R.), Forms of Mercuric Oxide, 767 ; and A. 
Ferrari, Crystalline Lattices of Magnesium Hydroxide 
and Carbonate, . 262 ; and G. Natta, Action of 
Aluminium Sulphide on certain Organic Compounds, 
148 

Levi-Civita (Prof. T.), QOestions de Mec^nica CUssica i 
Relati vista. Confrencies donades et Gcncr de 1921, 
339 

Levinstein (Dr.), The British Dyestuffs Corporation, 592 
Levy (Prof. H.), Hitchcock and Robinson’s Differential 
Equations in Applied Chemistry, 84 ; Science and 
Labour, 849 

Lewis (Prof. F. J.), An E^dotropic Fungus in the Conifer®, 

Lewis (Prof. G. N.), elected an honorary member of the 
Royal Institution, 834 
Lewis (J), The Mother Goddess in Egypt, 22 
Lewis (L. F.), Effect of the Source of Air on its Temperature 
at 4000 feet and 10,000 feet, 109 
Lewis (T.), The Interpretation of the Results of Bucherer’s 
Experiments on e/m, 882 

Liddell (Prof. M. H.), Bacon’s Scheme for a College of 
Research, 387 

Lieb, Merrill, and Powell, The Principles of Good Lighting, 
330 

Lincoln (F. C.), Bird-marking in America, 909 


liad (J.). Fungi from North Greenland Coast. 909 
XindBier (P|of . P.). Entdeckte Verbotgenheiten dem 
All^ti»getri«t^ des Milurokosmoa.'^ 

Lindsay CPiot A* 0 .). Sovereignty. xo8 ; What dogs &e 
construct ? 738 » i 

iJxdotd (Mi^ Hilda), appointed demonstrator in hpihan 
physiolo^ in'iManQhester University. 209 
Linton (B.). Thd Material Culture of the Mard3»^gas 
Islands, 295 v ' 

Lipman (C. B.), and J. K. Taylor. Fixation of Atmos|dieric 
Nitr^en by Green Plants, 730 
Lipman (Prof. J . G.), elected president of the International 
Society of Soil Science, 25 

Lipschtttz (Prof. A.), The Internal Secretions of the Sex 
Glands : the Problem of the ** Puberty Gland,*" 779 
Lister (Dr. C. W. A.) appointed a demonstrator in Physio- 
lo^ in Sheffield University, 593 
Lister (J. J.), gifts to Glasgow University, 771 
Lister (Lord), Statue of, unveiled in Glasgow, 476 
Little (Dr. A. D.), Research : the Mother of Industry, 288 
Little (Dr. G.). [death], 17 

Lloyd (Dr. L.), Drs. W. B. Johnston, W. A. Young, and 
H. Morrison, Tsetse-fly Investigations in Nigeria, 694 
Locey (Prof. W. A.), [death], 690 

Locke (John), abridged and edited by Prof. A. S. Pringle- 
Pattison, An Essay concerning Human Understand- 
ing, 462 

Lockyer (Dr. W. J. S.), Mira Ceti, 254 
Locoste (J.), Microseismic Movements at Strasbourg, 631 
Loequin (R.), and L. Leers, The Dehydration of some New 
Pinacones, iii 

Lodge (Sir Oliver), A Philosopher on Relativity, 318 ; 
Appreciation of Lord Kelvin, 58 ; Atoms and Rays ; 
an Introduction to Modern Views on Atomic Structure 


and Radiation, 599 ; elected an honorary member of 
the Institution of Electrical Engineers, 727 ; Electrical 
Precipitation, 664 ; Making of Man : a Study in 
Evolution, 408 ; Study of Explosions, 10 ; The New 
Astronomy, 3 ; The Word ” Scientist ” or its Sub- 
stitute, 824 

Loeb (Prof. J.), Les Prot^ines, traduit de 1’ Anglais par H. 
Mouton, 928 

Loeb (L. B.), and M. F. Ashley, Ionic Mobilities in Gaseous 
Mixtures, 703 

Loisel (P.), The Radioactivity of the Granites from 
Gu6rat, near Bagnoles-ded’Orne. Study of Emilium. 


Loney (Prof. S. !.».), elected chairman of convocation of 
London University, 629 

Long (H. C.), Plants Poisonous to Live Stock. New 
edition, 892 

Long of Wraxall (Viscount), [obituary article], 510 
Ixingbottom (Prof. J. G.), [obituary article], 57 
Longmans and Co., The Two Hundredth Anniversary of, 
620 


Lothrup (Dr. S. K.), Tulum : an Archsological Study of 
the E^st Coast of Yucatan, 893 
Loud (LI. L.), Mound Exploration in California, 729 
Louis (Prof. H.), Problems of the Coal Mining Industry, 265 
Love (Col. H. D.), [death], 724 
Low (Prof. A. M.), Wireless Possibilities, 413 
Low (Major A. R.), The Forces which lift Aeroplanes, 719 
Low (Dr. G. C.), The Literature of the Charadriiformes 
from 1894-1924 : with a Classification of the Order, 
and Lists of the Genera, Species, and Sub-species, 428 
Low^ (Prof. T. M.) : and Dr. P. C. Austin, The Rotatory 
Dispersion of Tartaric Acid, 430 ; and Richards, 
Rotatory Dispersion, 553 

I^ucas (A.), The Value of Chemical Evidence in Archeology, 
288 


Ludlow (Dr. Clara S.), [death], 690 
Luke (H. C.), Anatolica, 428 

Lumidre : and Seyewetz, Photographic Development 
after Fixing, 102 ; A. Lumi^re, and A. Seyewetz, 
Study of the Latent Photographic Image, 21 1 
Lummis (Rev. E. W.), The Physical Nature of Verse, 682 
Lundegd.rdh (H.), The Poisonous Action of Copper and 
Mercury Salts in Plants, 799 
Lundmark (Dr. K.), The Spir^ Nebul®, 586 
Lunt (R. W.), Chemical Studies in G&seous Ionisation. 
Pts. I. and II., 72 
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.New 


Lupton (H.J, [obituary article], 440 

Lyde (Prot. L. W.), The Continent of Europe. 
edition, 927 ^ . 

Lyle /Sir ThomasK.), electfjd pre^deht of the Apet^^slah 
Association, 'Syy! 

Lyman (Prof. T.), elected ;a0: 

. Royal Institution, ^34 ^ Sferfei in : w 
'Aluminium and Magn^ium in ^o\£^trema tHteh-. 
violet, 641 

Lynch (R. I.), [obituary], 942 

Lyon (Dr. D. M.), appointed Christison professor of 
therapeutics in the University of Edinburgh, 144 

Lyot (M.), The Polarisation of Saturn, 845 


McBain (Prof. J. W.), Liquid Crystals: Soap Solutions and 
X-rays, 49 

MacBride (Prof. E. W.), An Introduction to the Study 
of Heredity, 570 

McBride (T. C.), presented with the Edward Longstreth 
medal of the Franklin Institute, 763 
McCall (Prof. W. A.), Howto Experiment in Education, 423 
MacCallum (P.), and W. O. Kermack, The Influence of 
Gelatin on the Stability of a Colloidal Solution of 
Cholesterol and on the Charge on the Particles, 954 
McConnochie (A. I.), Deer-stalking in Scotland, 412 
MacDonald (J. Ramsay), elected a trustee of the British 
Museum, 906 

McDougall (Prof. W.), Purposive Striving as a Funda- 
mental Category of Psychology, 231 
McDowall (Rev. S. A.), Evolution, Knowledge, and 
Revelation : being the Hulscah Lectures delivered 
before the University of Cambridge, 1923-24, 606 
Macfadyen (Prof. W. A.), [death], 690 
Macfarlane (Prof. J. M.), Fishes : the Source of Petroleum ; 

The Evolution and Distribution of Fishes, 671 
Maegregor-Morris (J. T.), conferment upon, by London 
University, of the title of professor of electrical 
engineering, 180 

McHargue (J. S.), Importance of Manganese in Plants, 64 
Mackenzie (Sir James), awarded the Charles Mickle prize 
of the University of Toronto, 905 
Mackinnon (Dr. Doris T..), and Miss D. Tnes Adam, Proto- 
zoan Parasites of Oligochaete Worms, 481 
Maclagan (E. R. D.), appointed director and secretary of 
the Victoria and Albert Museum, 20 
Maclaren (W. A.), The Resources of the Empire Series. 
Vol. V. : Rubber, Tea, and Cacao ; with special 
sections on Coffee, Spices, and Tobacco, 526 
MacLean (Prof. H.), Insulin, 18, 33 

McLennan (Prof. J. C.), elected president of the Royal 
Society of Canada, 20 ; and G. M. Shrum, The 
Luminescence of Nitrogen, Argon, and other Con- 
densed Gases at very low Temperatures, 30 
Macleod (D. B.), The Visco.sities of Liquids at their 
Boiling-points ; The Kinetic Theory ot Evaporation, 
883 

\fcOwan (Dr. G.), appointed lecturer in organic chemistry 
in the United College, St. Andrews, 144 
^aepherson (Maj.-Gen. Sir W. G.), History of the Great 
War, based on Official Documents. Medical Services : 
General History. Vol. 3 : Medical Services during 
the Operations on the Western Front in 1916, 1917, 
and 1918 ; in Italy; and in Egypt and Palestine, 154 ; 
and Maj. T. J. Mitchell, History of the Great War, 
based on Official Documents. Medical Services : 
General History. Vol. 4 ; Medical Services during 
the Operations on the Gallipoli Peninsula, etc., 678 
IcWhinncy (J. L.), The Soil Fauna of a Permanent 
Pasture, no 

iagee (H. E.), conferment upon, by Aberdeen University, 
of a doctorate, 106 

laggini (M.), Distribution of the Radiating Power of 
Planetary Discs, determined with the Interferometer, 
262 

laiden (J. H.), the work of, 287 

lailhc (Prof. A.), The Decomposition of Animal Wax, 
299 : The Decomposition of Chlorophyll Extracts, 
32 ; The Pyrogenesis of Fatty Oils, 619 
[aire (R.), The Alpine Vegetation of the Morocco Grand 
Atlas, 559 



Malan (D. J.), and D. £. Malan, The Spermatogenesis ol 
Locustam pardaltna (Walker). 336 
Malcolm (Ada M.), The Magnetic Quality of very piite 
Njokel, no * • 

Malcolnik; (L. W. a), Ipyn Workin)e 1 
Meiden (W, J.), Gt^a^d “ 

Biology and ^or€OT*.V7f 
hid Culture in Human and Animal Societme, 79 
de Manohiann (R^); The Kerr Effect in Optically Active 
Liquids, 663 V 

Malloch (J. R.), Notes on Australian Diptera. No. II., 
300 ; No. III., 45* ; No. IV., 595 
Mallock (A.), Specifle atid Latent Heats of Iron and Steel, 
429 ; The Use of Shear " in Geometry, 9 ; Wind 
and Waves, 679 

Mallory and Irvine, Memorial Service for, 618 
Malmquist (K. G.), Relative- Numbers of Stars of different 
Spectral Types, 514 

Mandell (W.), and J. West, The Temperature Gradient 
in Gases at various Pressures, 773 
Manley (J. J.), Mercury and Helium, 861 
Mann (E. E.), An Introduction to the Practice of Civil 
Engineering, 714 

Maraflon, A Biochemical Basis to Disease Resistance, 657 
Marconi (Senatore G.), Radio Communications, 939 ; The 
Beam System of Radio Telegraphy, 359 
Margoulis (W.), Les Heiicoptferes : Recherches exp4ri- 
mcntales sur le fonctionnement Ic plus g4n6ral des 
hdlices : Etudes sur le mecanique de Th^licopt^re, 566 
Marks (L. B.), I-ighting in Factories and Schools, 330 
Marsh (J. E.), Organisation in Chemical Societies, 682 
Marsh (R. O.), White Indians in Panama, 59 
Marshall (Prof. A.), [death], 96 

Marshall (Mrs.), offer of books to Cambridge University, 629 
Marshall (Sir John), and Gadd and Smith, An Important 
Archseological Discovery in India, 584, 905 
Marshall (W. B.), New Species of Chalina, 872 
Martin (E. A.), Birds as a Geological Agent, 12 
Martin (Dr. L. C.), Artificial Daylight, 53, 135 ; Colour 
Nomenclature, 790 
Martin (Dr. S.), [death], 476 
Martin (Dr. S. H. C.), [obituary article], 545 
Martin (S. L.), The Change of Resistance of Molybdenite 
due to Light, 883 

Marvin (Prof. C. F.), appointed acting-secretary of agri- 
culture for the United States, 654 
Marvin (F. S.), The Ascent of Man, 408 
Marvin (G.), Calendar Reform, 728 
Masing (G.), Season-Cracking of Brass. 767 
Mas6 (Rev. M. S.), Distribution of Philippine Earthquakes, 
482 

Mathews (J. H.), and A. J. Stamm, Adsorption, 24 
Mathias (E.), Globular Lightning and the Cause of Thunder, 
517 ; The Noise of the Lightning Flash, 396 
Matignun (C.), .and Faurholt, A New Hypothesis of 
Oxalic Acid, 335 

Matkiewicz (L.), Encke’s Comet, 62 

Matthews (Dr. J. M.), The Textile Fibers : their Physical, 
Microscopical, and Chemical Properties. New edition, 
421 

Mauguin (Prof. C.), La Structure des cristaux : d^termin^e 
au moyen des rayons X, 822 

Maurain and others. The Propagation of Seismic Waves 
in the Neighbourhood of the Origin, 21 1 
Maurer (Dr. J.), Cold Winters in South-Central Europe, 
516 

Mawson (Sir Douglas), Geology of South Australia, 946 
May (H. G.), Eggs from Infecteclpand Immunised Hens, 

515 

Maynard (G.), The Protection of Grime's Graves, 878 
Mazzetti (C.), and F. De Carli, Reactivity of Boric 
Anhydride in the Solid State with Metallic Oxides, 595 
Mazzetti (G.), Thermal Dissociation of certain Carbonates, 

63^ 

Meek (Prof. A.), The Development of the Cod, 202 
Meek (S. E.), and S. F. Hildebrand, The Marine Fishes of 
Panama, 909 

Mellanby (Dr. A. L.), appointed professor of mechanics 
and mechanical engineering at the Royal Technical 
College, Glasgow,. 71 



XVltl 


Name Index 


Nttiun^ 

.February 14, 1935 


Mendenhall (Dr. T. CJ, [obituary], 476 
Meng6s (C. L. -R.-E.), Nouvelles Vues Faraday-Max- 
welliennes, 85 

Menzies (A. C.), Optical Separations and Atomic Numbers, 
861 

Merriam (Dr. J. C.), The Antiquity of Man in California^ 
204 

Mcrnll (G. P.), A Meteoric Iron from Four Corners, San 
Juan County, New Mexico, 559 ; A Stony Meteorite 
from Anthony, Harper County, Kansas, and a 
recently found Meteoric Iron from Mcjillones, Chile 
559 

Merton (Prof. T. R.), Ultra-violet Spectro-photometry, 737 
Metalnikov fS.), The Heredity of Acquired Immunity, 559 
Miall (Dr. S.), Chemists and their Work, 491 
Michel (F.), and M. Potron, La Composition de math6- 
maiiques dans I’examen d’admission a T^cole Poly- 
technique de 1901 ^ 1921, 45 

Michelson (Prof. A. A.), New Measurement of the Velocity 
of Light, 831 

Micoletzky (H.), Final Report on Free-living Nematodes 
from Suez, 184 

Miethe (Dr. A.), Reported Transmutation of Mercury 
into Gold, 197 

de MiEonis (H.), Mechanical Analysis of Periodicities, 945 
Miles W. R.), Action of Dilute Alcohol on Human Sulyects, 
559 

Millais (J. G.)', Rhododendrons and the various Hybrids. 
Second series, 636 

Miller (Christina C.), The Stokes-Einstein Law for Diffusion 
in Solution, 773 

Miller (Mrs. F.), Thoncer Medical Women, 736 
Millikan (Prof. R. A.), Atomic Structure, 365 ; Atoms 
and Ethereal Radiations, 14 1 ; and I. S. Bowen, 
The Assignment of Lines and Term Values in Beryl- 
lium II and Carbon IV, 380 

Milne (E. A.), appointed Beyer professor of applied 
mathematics in the University of Manchester, 144 
Milne (Mrs. Lesli^, The Home of an Eastern Clan : a 
Study of the Palaungs of the Shan States, 929 
Milner (H. B.), Standard Methods of testing Petroleum 
and its Products, 639 
Mischke (Dr. K.^, Arabic Numerals, 946 
Mitchell (Dr. Crichton), the work of, 477 
Mitchell (J.), Eleven Incw Species of Aviculopecten from 
Carboniferous Rocks, Myall Lakes, N.S.W., 919 
Mitchell (Dr. P. Chalmers), Hygiene in Animal Food : 

Evidence from Zoological Gardens, 653 
Moberly (Prof. W. H.), appointed principal of University 
College of the South-west, Exeter, 843 
Moeller (Dr. J.), [obituary], 651 

Moir (J. Reid), Eolithic Ornament and Art, 861 ; Further 
Discovenes of Ancient Flint Implements at Cromer, 
242 

Molinari (Prof. E.), Trattato di chimica generalc cd 
applicata air industria. Vol. I. : Chimica inorganica. 
Parte prima. Quinta edizione, 605 
Monier-Williams (Dr. G. W.), Chemistry in Relation to 
Food, 491 

Monnig (H. O.), A New Trichostrongylus from South 
African Sheep, 336 
Monod (T.), A New Crustacean, 171 

Montague (Prof. W. P.), The Einstein Theory and a 
Possible Alternative, 318 

Mon tel (Prof. P.), Statique et r^sLstance des materiaux, 
120 

Moore (H.), Effect of Progressive Cold-rolling on the 
Brinell Hardness of Copper, 522 
Moore (Prof. H. F.), §nd T. M. Jasper, The Fatigue of 
Metals, 137 

Morand (M.), New Lines in the Spectrum of Lithium, 172 
Morecroft (Prof. J. H.), and Prof. F. W. Hehre, Continuous 
Current Circuits and Machinery. Vol. I., 678 
Morgan (Sir Charles), presentation of the Kelvin medal 
to Prof. Elihu Thomson, 103 

Morgan (Prof. C. Lloyd), Optical Records and Relativity, 
577. 681 

Morgan (Prof. G. T.), openings for graduates in science 
leaving Birmingham University, 71 ; and Dr. H. D. K. 
Drew, Germanium and its Derivatives, 194 
de Morgan (J.), Oriental Prehistory, 22 


Morgan (Prof. T. H.), awarded the Darwin medal of the 
Royal Society, 724 ; presented with the Darwin 
medal, 841 ; Double Eggs, 136 
Morrison (D.), invited to the professorship of moral 
philosophy in'the University of St. Andrews, 144 
Morse (Dr. E. S.L and others, the work of Joseph Leidy, 20 
Mortensen (Dr. T.), Pighude (Echinodermer), 747 
Moser (L.), and A. Brukl, Solid Compounds of Hydrogen 
and Arsenic, 183 ; and R. Lessing, Identification and 
Separation of Rare Metals from other Metals (V.), 
846 ; and Maxymowicz, Tests of the Sintered Glass 
Filters, 589 

Mosharrafa (A. M.), The Quantum Dynamics of Degenerate 
Systems, 882 

de Mouilpied (Dr. A. T.), appointed professor of science 
at the Royal Military Academy, Woolwich, 629 ; 
The Quest for Colour : a Short Survey of the Story of 
Colour in Relation to Man's Needs and Achievements, 
491 

Moulton (Prof. C. W.), [death], 618 

Moulton (Major J. C.), Annual Report of the Raffles 
Museum and Library, 254 

Mourain (C.), E. Salles, and G. Gibault, The Value and 
Variations of the Terrestrial Field at Val-Joyeux, 
near Paris, in 

Moureu (C.), C. Dufraisse, and M. Badoche, Auto-oxidation 
and Antioxygen Action, 335 ; A. Lepape, and H. 
Moureu, The Radioactivity of some Thermal Springs 
of Madagascar (the Antsirabe Basin) and of Reunion, 
299 

Mouriquand (G.), P. Michel, and M. Berheim, New Re- 
searches on the Sensibilisation of the Guinea-pig to 
C-avitaminosis, 595 
Moyse (Dr. C. E.), [death], 57 
Mrdzek (Prof. A.), [obituary article], 322 
Muhammad (Abu’l-QSsim) ibn Ahmad al-Trfiqi, Kitab 
‘al-'ilm al-muktasab fi zir§'at adh-dhahab : Book of 
Knowledge acquired concerning the Cultivation of 
Gold. The Arabic text edited with a translation 
and introduction by E. J. Holmyard, 307 
Muirhead (Prof. J. H.), F. H. Bradley, 546 ; Prof. James 
Seth, 285 

Miillcr (E.), Calculation with Falt-products in its Applica- 
tion to Figures of the Second Degree in Space, 300 
Muller (J. A.), and Mile. E. Peytral, The Sudden Pyrogenic 
Decomposition of Methyl Formate and the Principle 
of Minimum Molecular Deformation, 774 
Mulliken (Dr. R. S.), Electronic States of the CN Molecule, 
859 ; The Band Spectrum of Boron Monoxide, 349 ; 
The Isotope Effect in Line and Band Spectra, 89 
Munerati, The Running to Seed of Beetroot in the First 
Year, 667 

Murray (Dr. D.), Lord Kelvin as Professor in the Old 
College of Glasgow, 77 ; The Telegraphy of the 
Future, 943 

Murray (M. A.),. Excavations in Malta. Part I., with a 
chapter by G. C. Thompson, 462 
Murray (P. D. F.), The Motor Nerve-endings of the Limb 
Muscles of the Frog (Rana temporaria) and of the 
Muscles of the Pectoral Fin of the Dog-fish (SqucUus 
acanthias), 595 

Muspratt (Sir Max), Address to the Association of British 
Chemical Manufacturers, 200 
Myddleton (Dr. W. W.), Examples in Chemistry, 929 
Myers (Prof. V. C.), Practical Chemical Analysis of Blood : 
a Book designed as a Brief Survey of this Subject for 
Physicians and Laboratory Workers. Second edition, 

85 

Nagaoka (Prof. H.), Isotopes of Mercury and Bismuth 
and the Satellites of their Spectral Lines, 245 ; 
and Sugiura, The Iron Spectrum, 447 ; Sugiura, and 
Mishima, Isotopes and Spectra, 699 
Narayan (Prof. A. L.), and D. Gunnaiya, Absorption of 
Lithium Vapour, 31 ; Absorption and Dispersion 
of Thallium Vapour, 881 ; and K. Rangadhama 
Row, The Fluorescence and Channelled Absorption 
Spectra of Bismuth Vapour at High Temperatures, 
645 ; G. Subrahmaniam, D. Gunnaiya, and K. 
Rangadhamarao, Absorption Spectra of some Metallic 
Vapours, 194 • * 
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Nash (A. W.); appointed professor of oil mining in Birming- 
ham University, 71 

Nath (V.), Cell Inclusions in the Gametogcncsis of 
Scorpions, 52 ; The Oogenesis of Lithobius, 159, 810 
Natorp (Prof. P.), [death], 322 

Needham (N. J. T. M.), elected a fellow of Gonville and 
Caius College, Cambridge, 771 
N6mec (A.), and K. Kvapil, The Composition of Forest 
Soils. 595 

Newcombe (Dr. C. F.), [obituary article], 903 
Nicholson (Dr. J. W.), Spheroidal Wave Functions, 881 ; 

The Electrification of two Parallel Circular Discs, 72 
NicoUe (C.), Obscure Infections,' 396 
Nielsen (N.), An Equation of Lagrange studied by Cayley, 
148 ; Note on Lagrange's Series, 845 
Nodon (A.), The La Courtine Experimental Explosions,32 
Noguchi (H.), Yellow Fever in Northern Brazil, 946 
Nohara (S.), Vitality of Pollen Grains, 23 
Nolan (Prof. J. J.). Dust in the Atmosphere, 720 
Norden (H.), White and Black in East Africa : a Record 
of Travel and Observation in two African Crown 
Colonies, 745 

Norlindh (S.), The Water-power of Sweden, 910 
N^rlund (N. E.), The Series of Interpolation, 147 
Norman (A.), presented with the Woodhead medal of 
the Pathological and Bacteriological Laboratory 
Assistants’ Association, 443 
Norman (J. R.), Blind Cave-fishes, 917 
North (J. L.), The Seed Dispersal of Lathfesa clandestina, 
fi57 

Nottage (W. H.), The Calculation and Measurement of 
Inductance and Capacity. New edition, 605 
Noyes (Prof. A. AJ, Ionisation in Solutions, 64 ; and 
H. W. Estill, Effect of Insulin on the Lactic Fermenta- 
tion, 920 

Nuttall (Dr. G. H. F.), re-elected Quick professor of 
biology in Cambridge University, 180 


Oberth (H.), Die Rakete* zu den Planetenraumen, 270 
Oberthur (C.), [obituary article], 17 

Obreimow (I.), and L, Schubnikow, A New Method for 
producing Single Metallic Crystals, 173 
O’Brien (Dr. R. A.), and others. Immunity, 178 
Odell (N. E.), The Mount Everest Expedition, 943 
Oertel (Prof. H.), The Relation of Philosophy to Medicine, | 

9^7 » 

Ogilvy and Co., A Pocket Microscope, 839 ; New Devices 
for Microscopes, 173 

Omori (the late Prof.), ^ecursors of the Japanese Earth- 
quake, 291 

O’Neill (J. J.), Geology and Geography of Arctic Canada, 
766 

Onslow (Muriel), Huia Onslow : a Memoir, 926 
Oort (J. H.), Difference in Velocity between Absolutely 
Bright and Faint Stars ; a Possible Relation between 
Globular Clusters and Stars of High Velocity, 264 
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Water is separated from Silicates, 955 
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Patellani (Prof. S.), appointed professor of social eugenics 
in Milan University, 513 

Path6-Cin6ma, New Photographic Desensitisers, 874 
Pavlov (Prof. I. P.), the work of, 51 1 
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Oxybromides, and Oxyiodides of Mercury, 32 



XX 


Name Index 


Nature^ 

February 14, 1995 
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Regan (C. Tate), Dwarfed Males Parasitic on the Females in 
Oceanic Angled-fishes {Pediculati Ceratioidea) , 882 
R6gnier (J.), Variation of tlie Anaesthetic Power of Cocaine 
Hydrochloride as a Function of the Proportion of 
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Richardson (Prof. O. W.), the title of professor of physics 
conferred upon, by London University, 29; Thermionic 
Emission from Systems with Multiple Thresholds, 
145 ; and T. Tanaka, a P, Q, and R Combination in 
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Rodman (Dr. G. H.), The Work of W. H. Fox Talbot, 441 
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Mass on the Physical Properties of Admiralty Gun- 
metal,. 522 

Rowett (J. Q.), [death], 547 

Roy (M.), Sur la th^orie des surfaces portantes, 566 
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Scott (Dr. D. H.), Fossil Plants of the Calamopitys Type, 
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and Telephony. New edition, 413 > 

Scripture (Prof. E. W.), The Biology of Verse, 825; •►The 
Physical Nature of Verse, 534 ; The Theory of 
Hearing, 194 

Scares (Prof. F. H.), Statistics on Stellar Velocities, 390 ; 

von Zeipel's Red Star near M 37, 313 
Searle (G. F. C.), A Recording Gyroscope, 76 ; An Optical 
Interference Method of measuring Young's Modulus 
for Rods, 75 

Sedgefield (Prof. W. J.), The Word " Scientist " or its 
Substitute, 824 

Seelen (Dr. D.), The Electrical Conductivity of Rock- 
salt Crystals, 91 1 

von Seeliger (Prof. H.), [death], 942 
S6guy (E.), Les Moustiques de I'Afrique mineure, de 
I'Egypte et de la Syne, 712 
Seligman (Prof.), An Amerind T5rpe from China, 255 
Scllards and Dunbar, Permian Insects, 730 
Semmens (E. Sidney), Polarised IJght and Starch Content 
of Plants, 719 

Senderens (J. B.), General Method for the Preparation 
of Ethers, 955 

Senn (G.), The Change of Position of the Chlorophyll 
Grains in the Plant Cell, 666 

Sctchcll (W. A.), Ruppia and its Environmental Factors, 
264 

Seth (Prof. J.), [death], 166 ; [obituary article], 285 
Seward (Prof. A. C.), A I-owcr Cretaceous Fern, 695 ; 
entiy into office as Vice-chancellor of Cambridge 
University, 557 

Seymour- Jones (A.), gift to the Leather Industries Depart- 
ment of Leeds University, 29 
Shapley (Prof. H.), Stellar Distribution, 622 ; The Lesser 
Magellanic Cloud, 100 

Shapley (H.), The Thermokinetics of Dolichoderine Ants, 
920 

Sharpey-Schafer (Sir E.), awarded the Copley medal 
of the Royal Society, 724 ; presented with the Copley 
medal, 840 

Sharpies (A.), and J. Lambourne, Brown Bast Disease 
of Rubber Trees, 838 

Shaw (Sir Napier), elected a foreign member of the Royal 
Swedish Academy of Science, 61 ; If the Earth went 
Dry, 684 ; Winds and Temperature in a Dry Atmo- 
sphere, 954 

Shearer (W. J.), appointed lecturer in coal mining and 
mine rescue work in Birmingham University, 592 
Sheen (M. R.), presented with the Edward Longstreth 
medal of the Franklin Institute, 763 
Shenstone (Dr. A. G.), Low- voltage Arc Spectra of Copper, 
934 ; Low-voltage Arc Spectra of Copper and Silver, 
501 

Sheppard (S. E.), E. P. Wightman, and A. P. H. Trivelli, 
The Effect of Oxidisers on Sensitiveness and on the 
Develc^able Image, 696 

Sheppard (Dr. W. F.), From Determinant to Tensor, 339 



ShtoringtoK (Sir to the Koyal Society, 

840 

Shinjo (S.), an 4 T. Araki, Variable Stars, 871 
Shipley (Sir Arthur £.),* Life : . a Book for Elementary 
Students, 6 

Shirokogorbd. (Dr. S. M.)i Ethnical- Unit and Milieu, 22; 

and Dr. V. B. Appleton, Growth of Chinese, 799 
.Shoulejkin (Prof. W.), A New Method of investigating 
Sea Waves, 498 

Shmbsall (Dr. F. C.), Health and Physique through the 
Centuries, 230, 646 

Sidgwick (Mrs. H.), Experience in Telepathy, 906 
Siegbahn (Prof. M.), Spektroscopie der ROntgenstrahlen, 


Silberstein (Dr. L.), Radial Velocities and the Curvature 
of Space-time, 347 

Silvester (N. L.), Lake Victoria and the Flow of the 
Yala River, 536 

Simeon (F.), and E. S. Dreblow, Spectrum Observations 
on the Copper Arc, 751 

Simon (A. W\), Quantitative Theory of the Influence 
Electrostatic Generator, 559 

Simon (E.), [death], 942 

Simon (F.), and Fraulein C. von Simson, The Crystalline 
Structure of Solidified Argon, 292 

Simon (L. J.), Conditions of Application of the Technique 
for the Estimation of Carbon by the Argentosulpho- 
chromic Method, 845 ; The Neutralisation of Chloric 
Acid by the Alkalis, 774 

Simons (J.), Fluorine and Hydrogen Fluoride, 801 

Simons (L.), The X-ray Emission of Electrons from Metal 
Films, with special reference to the Region of the 
Absorption Limit, 845 

Simons (Prof. T.), Ore Dressing : Principles and Practice, 
856 

Simpson (Dr. G. C.), British Antarctic Expedition, 1910- 
1913. Meteorology. Vol. 3 : Tables, 853 ; Photo- 
graphs of Lightning, 433 ; The Electricity of Thunder- 
storms, 890 

Singer (Mrs. D. W.), Selections from the Works of Ambroise 
Par6, 46 

Sisco (F. T.), The Manufacture of Electric Steel, 150 

Skerl (J. G. A.), appointed to take charge of an investiga- 
tion on moulding sands at Sheffield, 450 

Skinner (H. D.), The Morions of Chatham Islands, 295 

Skinner (H. W. B.), The Relative Absorbing Powers of ' 
the /.-levels for Radiation of varying Wave-length, 


Skobelzyn (D.), The Recoil of the Electrons which scatter 
7-rays, 838 

Sloley (R. W.), Ancient Clepsydrae, 623 
Slovzov (Prof. B. I.), [obituary], 440 
Smekal (Dr. A.), The Quantum Theory of Radioactive 
Disintegration, 327 

Smellie (Dr, J. M.), appointed lecturer in pharmacology 
and therapeutics in Birmingham University, 71 
Smith (C. J.), An Experimental Study of the Viscous 
Properties of Water-vapour, 74 
Smith (Dr. D. E.), History of Mathematics. Vol. I., 


Smitr^Dr. E. F.) , Sodium Tungstates, 483 
Smith (Miss Edith Philip), The Rooting of Stem-cuttings 
of the Genus Clematis, 179 

Smith (Prof. G. Elliot), Elephants and Ethnologists, 923 ; 

The Evolution of Man : Essays, 410 
Smith (Prof. H C.), and Rachel M. Smith, Chemistry 
for Dental Students. New edition. 2 vols., 677 
Smith (H. G.), The Fine Structure of the Band Spectra 
of Sodium, Potassium, and Sodium-potassiumVapours, 
30 ; the title of reader in geology conferred upon, 
^ 29 ; [obituary article], 547 

imith (J. A.), Prof. Alexander's notion of *' Space-time," 
^ . 953 ; The Graduation of Circles, 523 
imith (Prof. J. A.), The Nature of Art : an Open Letter 
to the Professor of Poetry in the University of Oxford, 

Imith (K. K.), and L. I. Bockstahler, An Improved 
Method of measuring the Specific Heats of Metals 
^ at High Temperatures, 846 

jmith (L. Weld), A Species of Monilia associated with 
severe Anaemia, 656 


Smith (T.), A General Solution of the Eirdt Order Aber- 
rational Equations, 75 ; The Back Vortex Power 
of a Combhiation of Lenses* 844 ; The Theory of 
Neutralisation, 844 

Smith (T. H.), and T. Iredale, Evidence of a NeMtive 
Movement of the Strand Line of 400 feet in N*S.W., 
883 

Smith (Prof. T. Townsend), The Choice of Wave-lengths 
for Achromatism in Telescopes, 536 
Smith (W. C.), Prof. J. Johnstone and A. Scott, Cod and 
Cod Fishery, 485 

Smith (Winifred J.), The Law of Recurrence and Decay 
of After-images, no 

Smithells (Prof. A.), presentation of a portrait of, to 
Leeds University, 841 

Smith-Rose (Dr. R. L.), Direction-finding by Radio, 948 
Smits (Prof. A.), Transformations of Elements, 609 
Smuts (Gen. J. C.J, elected president of the South African 
Association, 804 

Smyth (C. P.), The Electric Moments of Molecules, 801 
Smyth (Dr. H. D.), Different Tjrpes of Ions in Hydrogen, 
124 

Snodgrass (R. E.), Structure and Metamorphosis in the 
Higher Diptera, 766 

Snow (Dr. E. C.), The Resources of the Empire Series. 
Vol. VI. : Leather, Hides, Skins, and Tanning 
Materials, 526 

Snow (R.), Conduction of Excitation in Stem and Leaf 
of Mimosa pudica^ 626 

Snyder (T. E.), Protecting Wood against Termites, 551 
Soal (C. W.), Biology and Sociology, 273 • 

Soddy (Prof. F.), elected a foreign member of the Reale 
Accademia Nazionale dei Lincei, 366 ; The Reported 
Transmutation of Mercury into Gold, 244 
Sollas (Prof. W. J.), Ancient Hunters and their Modem 
Representatives. New edition, 408 
Sommerville (Dr. D. M. Y.), Analjrtical Conics, 495 
Sonntag (Dr. C. F.), The Morphology and Evolution of 
the Apes and Man, 639 

Soparkar (Dr. B.), A New Cercaria from Northern India, 
326 

Spath (Dr. L. F.), Jurassic Ammonites of India, 695 

Speakman (J. B.), Anomalous Adsorption, 352 

Spence (L.), The Problem of Atlantis, 409 

Spencer (Dr. L. J.), An Inclusion of Ma^etite in Diamond, 

• 774 ; Biographical Notices of Mineralogists recently 
deceased (second .series), 774 

Speyer (E. R.), The Use. of Naphthalene as a Fumigant 
in the Control of Red Spider and other Pests in 
Cucumber Houses, 193 

Spielman (Winifred), Some Applications of Psychology, 

4-53 

Spielmann (Dr. P. E.), " Bitumen " in Meteorites, 276 
Springer (Dr. F.), Scarcity of Tertiary Crinoids, 172 
Spurr (J. E.), The Ore Magmas : a Series of E.ssays on 
Ore Deposition. 2 vols., 604 
Staifelt (G.), Carbon Assimilation in Conifers, 552 
Stanu) (Sir Josiah), elected representative of the Registered 
Graduates in Science on the senate of London Uni- 
versity, 629 

Stanley (F.), The Spectrohelioscopc, 683 
Starling (S. G.), Electricity and Magnetism for Advanced 
Students. New edition, 927 
Stauss (H. E.), Specular Reflection of X-rays, 88 
Stead (D. G.), The Training for Applied Fishery Work, 

51^ 

Stead (G.), appointed University lecturer in physics as 
applied to medical radiologyein Cambridge Univer- 
sity, 952 

Steavenson (Dr. W. H.), Eyepieces used by Sir William 
Herschel, 21 ; The Planet Mars, 283 
Steel (T.), The Nectar of Flowers, 595 ; Eelix aspera 
in Australia, 300 

Steele (G. B.), appointed lecturer in civil engineering 
and structure design at University College, Dundee, 
593 

Stefansson (Dr. V.), Geographical Discoveries in the 
Arctic, 19 

Stein (Sir Aur^, Innermost Asia: its Geography as a 
Factor in History (Asia Lecture), 805 
Steiner (Dr. R.), lecture on Education, 450 
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Stephenson (Dr. J.), The Blood-glands of Barth-wori^, 
, of the Genus Pheretima, 73 . 

Stephenson (T. A.), British Actiniaria. 752 
Stevenson (J. C.), appointed the Budk studentship,, in 
aeronautics, 260 

Stevenson (Dr. J. J.), [death], 364 
Stevenson (Dr. T. H. C.), The Laws governing Popula* 
tion Growth, 943 
Stewart (Prof. C. H.), [death], 17 

Stewart (L. B.), The Propagation of Plants possessing 
Horizontal Branches, 179 

Stewart (R. M.), appointed director of the Dominion 
Observatory at Ottawa, 134 

Stiles (Dr. C. W.), Zoological Nomenclature : Generic 
Names for the Official List, 382 ; Zoological Nomen- 
clature ; Thirty-five Generic Names of Mammals, 313 
Stiles (Prof. \\ .). Permeability, 784 
Still (Prof. A.), IClements of Electrical Design, 571 
Stilwell (G. H.), ;md H. White, Pyrus lagenarius, 917 
Stirling (J.), resignation of, of the assistantship to the 
lecturer in botany in the United College, St. Andrews, 
144 

Stocker (O.), and others, Ecology of Moorland Plants, 
698 

Stoklasa (J.), and J. Penkava, The Radioactivity of the 
Eruptive Gases of Vesuvius and of Solfataras, etc., 
774 

Stolt (Dr. H.), Electric Arcs with Non-incandescent 
Cathodes, 553 

Stone (E. H.), The Stones of Stonehenge; a Full Descrip- 
tion of the Structure and of its Outworks, 634 
Stoneley (R.), Elastic Waves at the Surface of Separation 
of two Solids, 773 

Stopes (Dr. Marie Carmichael), Contraception (Birth 
Control), its Theory, History, and Practice : a 
Manual for the Medical and Legal Professions, 601 ; 
The Technique of Contraception, 719 
Storch (O.), Studies on Dragonflies from the Biological 
Station at Lunz, etc., 184 

Storey (H. H.), The Transmission of a New Plant Virus 
Disease by Insects, 245 

Stowcll (Dr. F. P.), elected Aquarium Research fellow 
of the Zoological Society of London, 944 
Stracke (Dr.), The Baade Planet, 908 
Strahan (Sir A.), Sir Archibald Geikie, 114, 758; Sir 
Jethro Tcall, 95 

Straneo (Prof. P.), Teoria della relativity ; saggio di una 
esposizione secondo il senso fisico, 565 
Strangeways (T. S. P.), Technique of Tissue Culture 
“ in Vitro," 856 ; Tissue Culture in Relation to 
Growth and Differentiation, 856 
Stromberg (Dr. G.), A Study of Stellar Motions, 798 
Stuart-Menteath (P. W.), The Structure of the Basque 
Pyrenees, 552 

Stubbs (G.), and others, Report on Oyster Mortality, 913 
Sullivan (L. R.), Marquesan Somatology with Comparative 
Notes on Samoa and Tonga, 295 
Sully (C. W.), Illumination, 59 
Summers ^F.), The Study of Textile Fibres, 421 
Sumner (F. B.), The Partial Genetic Independence in 
Size of the various Parts of the Body, n 2 
Sur (Nalini Kanta), Regularities in the Spectrum of 
Ionised Titanium, 61 1 

Sussmilch (C. A.), The Geological History of South- 
eastern Australia, with special reference to the 
Carboniferous and Permian Periods, 6g 
Sutton (L. J.), Notes on Haboobs, 666 
Svedberg (Prof. The.)f Colloid Chemistry : Wisconsin 
Lectures, 153 

Swann (Dr. M. B. R.), re-appointed demonstrator of 
pathology in Cambridge University, 665 
Swift (James) and Son, I.td., Catalogue of Metallurgical 
Microscopes, 447 

Swinburne (J.), Population and the Social Problem, 405 
Swindin (N.), The Modern Theory and Practice of Pump- 
ing : a Treatise on the Application of the Reynolds- 
Stanton Law of Viscous Flow to Modern Pumping 
Problems and the Flow of Liquids through Pipes, 240 
Swinnerton (H. H.), A New Catopterid Fish from the 
Keuper of Notti^ham, 74 i 

Szivessy (G.), Kerr's Electro-optical Effect in Gases, 517 ' 


(J.), and W., F. Bmmons, The.M^tonism of I 
. ■ . Movement of the Operculuim of BikOtnus nuhUi 
T«t (W. C.), Thfr BMs of Portugal, 

' Takamihe (Dr. T.).\The Stark Effebt on Fundapiental 
(Bergman) Series. 433; and M. Fukuda, On t% Mer- 
cury Line X 2270 A., 38a 

Talbot (P. A.), Life in Southern Nweria: the. 

Beliefs and Customs of the Ibibis Tribe. 43 
Talbot (W. H. Fox)..Memorial Tablet to, 441 
Taliaferro (W. H.), and E. R. Becker, Dientamceba fragiHs 
in a Child, 136 

Tannhauser (Dr. F.), [death], 942 

Tansley (A. G.), and others, The Study of Natural 
Vegetation of the Empire in its Ecological Aspect, 294 
Tatham (Dr. J. F. W.), [death], 904 
Taylor (Prof. A. E.), resignation of, from the chair of 
moral philosophy in the University of St. Andrews, 


Taylor (H.), The Ionic Nature of Haemoglobin, 73 
Taylor (J.), A Rotational " Fatigue " Effect of the Electric 
Discharge, 382 

Taylor (Dr. Monica), Aquarium Technique, 752 
Taylor (P. A.), elected to a research studenLship at 
Emmanuel College, Cambridge, 629 
Taylor (W. P.), and H. C. Bryant, Relation of Wild Birds 
to the Foot-and-mouth Disease, 547 
Teacher (Prof. J. H.), Implantation of the Human Ovum, 

367 

Teall (Sir Jethro), [death], 57 ; [obituary article], 95 
Teall (Lady), presentation of rock and rock-sliccs to the 
Sedgwick Museum, Cambridge, 665 
Tegengren (F. R.), The Iron Ores and Iron Industry of 
China, including a Summary of the Iron Situation of 
the Circum-Pacific Region, 333 
Tennant (C. W. J.), Christian Science, 907 
Thakur (A.), Jail Administration in Ancient India, 183 
Thatcher (W. S.), appointed censor of the non-collegiate 
students of C&m bridge University, 260 
Thibaud (J.), Extra High Frequency 7-rays from Radium, 

102 ; The Production of High-Velocity j8-rays by the 
Action of Hard /8-rays, 368 

Thirkill (H.), and Dr. C. D. Ellis ap])ointcd demonstrators 
in experimental physics in Cambridge University, 71 
Thompson (A. Beeby), Emergency Water Supjflics for 
Military, Agricultural, and Colonial Purpo.ses, 378 
Thompson (Prof. D'Arcy W.), The Shrinkage of Gelatin, 
576 ; The Word " Scientist " or its Substitute, 824 
Thonxpson (E.), Sir William A. Herdman, 166 
Thompson (H.), Problems in Haddock Biology, with 
special reference to the Validity and Utilisation of 
the Scale Theory, 333 

Thompson (R. Campbell), Assyrian Medical Texts : from 
the Originals in the British Museum, 48 
Thompson (T. W.), English Gypsy Burial Customs, 481 
Thompson (Prof. W. C.), appointed director of the National 
Poultry In.stitute, 727 

Thomson (Prof. Elihu), Electrical Progress and its Un- 
.solved Problems (James Forre.st Lecture), 105 ; 
presented with the Kelvin medal, 1 03 
Thomson (Sir J. J.), elected ah honorary member of the 
In.stitution of Civil Engineers, 870; The Kelvin Oration, 

103 ; The I.ife of Lord Rayleigh, 814 ; The Structure 
of Light, 624 ; The Vacuum Tube Discharge, 102 

Thomson (R. W. M.), [death], 724 
Thoret (Lieut.), Record Gliding Flight, 366 
Thorndike (Prof. E. L.), and others. The Psychology of 
Algebra, 423 

Thorne (P. C. L.), Chemistry of Colloids, 153 
Thornton (H. G.), and N. Gangulee, Seed Inoculation of 
Lucerne (Medicago sativa) and its Relation to the 
Motility of the Nodule Organism in Soil, 932 
Thorpe (Sir Edward), assisted by eminent contributors, 

A Dictionary of Applied Chemistry. New edition. 
Vol. V., 532 

Thorpe (Prof. J. F.), Colours, Stains, and Dyes, 125 ; The 
Indian Institute of Science, 157 
Thoulet (J.), The Surface Layers of Oceanic Waters, 102 
Thovert (Prof. J.), La I^otographie des couleurs, 379 
Thurstone (Prof. L. L.), The Nature of Intelligence, 819 
Tiffeneau, A. Orbkhoff, and Mile. J. Levy, The Isomerisa- 
tion of the Ethylene Oxides with Migration, 845 
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Till^ (C« £J, A Fxt»Hm^ft]y Slimy o| Metamo]:pliic 
in the Southetti Scotlttiiil, 74 

Tillydurd (Dr. R. J.), Insects^ raheOAtolog^r 44^ ; fmdSim* 

Insects, 730 Vjps^ Pem^ Colte^tem ) 

Order from l^e Bdmont Beds^ N'.S*w„ 9x9 ' ' 

Timmins (L. P.)/ appointed lecturer and demonstrator in 

oil production in Birmingham University, 592 Veitch (Sir Harry), [death}, 57 1 [obituary article}, 95 

Xincker (M. A. H.), Effect of Length of Day on Flowering Vendl (M.), The Chemical Composition and Optical 
and Growth, 350 Prc^rties of a Basaltic Hornblende from Hungary, 

Titchmarsh (E. C.), The Double Fourier Series of a Dis- 109 

continuous Function, 74 Venn (Dr. J.), and J. A. Venn, Alumni Cantabrigienses : 

TObben (Dr. H.), appointed professor of forensic medicine a Biographical List of all known Students, Graduates, 

in Munster University, 843 and Holders of Office at the University of Cambridge, 

Todd (Prc^. J. A.), Animal Studies, 412 ; Plant Studies, 306 from the Earliest Times to 1900. Part 1 . (in 4 vols.) 

Tognazzi (V.), Chalkones and Hydro-chalkones, 631 Vol. 3, 459 

du Toit (Dr. A. L.), The Contribution of South Africa to Vercelli (F.), Barogram Analysis in Weather Forecasting, 
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the Principles of Geology, 802 
Tolkien (J. R. R.), appointed professor of English language 
in Leeds University, 208 

Tomanek (£.), and £. B. Wilson, Is Pneumonia increasing ? 
112 

Tomkins (R. G.), and G. P. Wells awarded Frank Smart 
prizes of Cambridge University, 71 
Tomlinson (Miss M. E.), and others. The River Deposits 
of the Lower Valley of the Warwickshire Avon, 145 
Topi (M.), Existence of various Species of Vine Phylloxera, 
and the Susceptibility of American Vines to Phylloxera, 
595 

Towne (H. R.), bequest for museums in New York, 654 
Toy (F. C.), A Selenium Photometer, 146 
Travers (Dr. M. W.), Organisation in Chemical Societies, 
501, 682 ; The Indian Institute of Science, 156 ; and 
Clark, Production of Town's Gas by the Regenerative 
Gasification System, 65 

Trevaskis (H. K.), Statistics of Indian Wheat Production, 
64 

Tritton (F. S.), Acentrifugal Method of making Small Pots 
of Electrically Fused Refractory Materials, 881 
Trump (R. J.), Binocular Vision and the Stereoscopic 
Sense, 75 

Truscott (Prof. S. J.), Dielectric Mineral Separation, 793 
Tucker (Major W. S.), Acoustical Problems, 688 
Tummers (Dr. J. H.), Die spezielle Relativitatstheorie 
Einsteins und die Logik, 713 

Tunnicliffe (H. E.). elected a fellow of Gonville and Caius 
College, Cambridge, 771 

Turner (A. J.), Revision of Australian Lepidoptera 
Lasiocampidae, 919 

Turner (E. E.), and W. II. Patterson, Cryoscopy in Sodium 
Sulphate Decahydrate, 182 

Turner (Rev. R. L.), Poisons and Witchcraft in Papua, 291 
Turner (Prof. T.), The Growing Needs of the Institute 
of Metals, 390 

Turner (T. H.), and W. E. Ballard, Metal Spraying and 
Sprayed Metal, 522 

Turner (Prof. W. E. S.), A Striking Instance of Fireclay 
Corrosion through the Action of Saltcakc, 955 ; The 
Present Position of the Glass Industry in North 
America, 738 

Tyndall (Mrs.), gift to the Royal Society in connexion 
with the Tyndall Mining Bequest, 724 

Jichanco (L. B.), The Symbiotic Organ in Aphids, 204 
Tnwin (Dr. W. C.), elected an honorary member of the 
Institution of Civil Engineers, 870 
^ren (Prof. L. C.l A Textbook of Petroleum Production 
Engineering, 495 

aidyanathaswamy (R. S.), Mixed Determinants, no 
aihinger (H.), translated by C. K. ^den. The Philosophy 
of “ As if " : a System of the Theoretical, Practical, 
and Religious Fictions of Mankind, 714 
aillant (P.), The Conductivity of Solid Salts at High 
Temperatures, 594 

iridak (Prof. V.), Darstellung der Relativit£itstheorie im 
Dreidimensionalen Lobatschefskijschen Raume, 820 
irrier- Jones (Dr.), The Papworth Village Settlement for 
Tuberculosis, 549 

^ughan (Dr. T. W.), The Origin of Limestones, 733 
.utier (T.), The Propagation of Explosive Waves, 335 


Verdier (J.), La tdl^graphie sans fil : ses applications en 
temps de paix et pendant la guerre, 241 
Verneau (Dr. R.), A Skull of Papuan T3q>e from Colombia, 
C56 ; Neanderthal Man and Grimaldi Man : their 
Role in the Evolution of Mankind, 899 ; presented 
with the Huxley Memorial medal of the Royal 
Anthropological Institute, 870; Recent Prehistoric 
Discoveries in Indo-China, 396 
Vialleton (Prof. L.), Morphologic g^ndrale. Membres et 
ccintures des vert^bres t^trapodes : Critique morpho- 
logique du transformisme, 928 
Vigneron (H.), Precis de chimie physique, 676 
ViUard (P.), Slow Air Vibrations from Large Explosions, 
766 ; The Experiments at Courtine, 667 
Vincent (G. E.), Review of the Rockefeller Foundation, 
1923, 99 

Vismara (E.), Hydro-electric Power Development in Italy, 
97 

V 16 s (P.), P. Reiss, and E. Vellinger, Potentiometric 
Measurements of the P^ of the Substance of the Eggs 
of the Sea-urchin, 371 

Vogt (Prof. H.), Radiation and Masses of Stars, 480 


Wagenhofen (A.), Para-orsellinic-acids, 263 
Wagner (A.), Periodicity of Temperatures in Europe, 
91 1 

Waite (E. R.), Mourning Caps of Murray River Natives, 63 
Walcott (Dr. C. D.), American Cambrian Geology and 
Palaeontology, 482 

Wales (Prince of), elected an honorary fellow of the 
Royal Society of Edinburgh, 906 ; opening the 
new department of chemistry, Edinburgh University, 
875* 879 ; honorary degree of Edinburgh University 
conferred upon, 879 

Walker (Sir Gilbert T.), appointed professor of meteoro- 
logy at the Imperial College of Science and Techno- 
logy, 180; Bjerknes's Contribution of 1921 to the 
Mechanics of the General Circulation, 809 ; The 
Administration of the Meteorological Department 
of the Government of India, 389 ; The Probable 
Amount of Monsoon Rainfall in 1924, 98; The 
Wings of Gl'ding Birds, 182 ; Indian Boomerangs, 

183 

Walker (Dr. F.), awarded a Rockefeller Travelling Fellow- 
ship, 106 

Walker (Dr. M.), The Control of the Speed and Power 
Factor of Induction Motors, 190 
Wall (Dr. T. F.), The Production of very intense Magnetic 
Fields, 432, 898 

Wallace (D. B. J.), appointed princinal of the East Anglian 
Institute of Agriculture, 71 

Wallace (J. C.), re-elected to a junior fellowship at 
Emmanuel College, Cambridge, 71 
Wallen (A.), Rainfall Map of Sweden, 588 
Waller (the late Dr. and Mrs. A. D.), The Proposed 
Memorial to, 944 

Wallis (T. E.), and Miss Alison M. Saunders, Helleborus 
niger and H, viridis, 695 

Walton (J.), The Existence of Liverworts as Fossils in 
the Carboniferous Hocks of England, 594 
Ward (Prof. H. B.), Animal Parasitology, 392 
Ward (J. S. MJ, The Resources of the Empire Series. 
Vol. III. : Textile Fibres and Yams, 526 
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Ward (Prof. R. de C.), Icebergs in North America. 136 
Wardle (R. A.), and P. Buckle. The Principles of Insect 
Control. 7 

Warren (E. H.). awarded the Gordon Wigan prize of 
Cambridge University. 952 

Wasser (Dr. E.). The Photoelectric Effect with Minute 
Mercury Spheres, 658 
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I The Imperial Institute Bill. 

A GOVERXMENT Bill to effei't the reorganisation 
of the Imperial Institute lias been introduced 
into the House of Lords by Lord Arnold and there 
passed its second reading This Bill will be wel- 
comed, as It should help the development of that 
Institute to a position worthy of the group of 
museums and suentifie institutions at South Kens- 
ington. The Colonial Oflicc Committee of Enquiry 
into the Imperial Institute in 1923 recommended the 
abolition of its galleiies, the limitation of the wwk 
of its laboratories to preliminary investigations of 
raw materials, and the reduction of the Institute to 
t cleriial bureau. This scheme was approved by the 
Imperial Economii' Conference, some members of 
which were unacquainted with the facts, as one of 
them has since stated. If the majority report of the 
Colonial Office Committee had been promptly carried 
into effect, the Imperial Institute collections would 
have bi-en scattered and the galleries occupied by a 
Wai Museum, which, how’ever desirable, would have 
been out of place in South Kensington on a site allotted 
to the development of the industrial arts and science 
In tlic C'ommissioners for the Exhibition of 1851. The 
majority report of the Committee w'as opposed by a 
strong minority, and has since been widely condemned. 
The Bill, in agreement with the minority report, is 
based on the retention of the Imperial Institute 
galleries and the amalgamation of the Mineral Resources 
Bureau with the Mineral Department of the Institute. 
The Bill proposes the transfer of the management of 
the Institute from the Colonial Office to the Depart- 
ment of Overseas Trade, which is a branch of the 
Board of Trade, and the establishment of a new Board 
of Governors consisting of representatives of the 
Dominion of Canada, Australia, Xew Zealand, South 
Africa, the Irish Free State, Newfoundland, and India, 
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and representatives of the Treasury, the Board of 
Trade, the Colonial Office, the Ministry of Agriculture 
and Fisheries, the Department of Overseas Trade, and 
the Department of Scientific and Industrial Research, 
and not more than ten scientific and commercial 
representatives, including one from the Royal Society 
and not less than three Governors of the Mineral 
Resources Jfureau. 

The property would lie vested in six Trustees, all 
of whom would he members of the Government. 
As the Imperial Institute was erected and endowed 
largely by public subscription and its main service 
would be to the smaller colonies, it is desirable that 
some of the Trustees should be unofficial, and one of 
them should represent directly the Empire overseas. 
More confidence in this Board of Trustees would be 
felt if only three of them were members of the Govern- 
ment, and the other three included a representative 
of the Dominions, the president of the Association 
of the British Chambers of Commerce, and some such 
authority as the Governor of the Bank of hmgland 
or the president of the Institution of Mining and 
Metallurgy. 

The Board of Governors would act through a 
Managing Committee which would be aided by various 
advisory councils or committees, including one on 
minerals, and would be associated with a Laboratory 
Committee, including representatives of the Department 
of Scientific and Industrial Research and of the Royal 
Society. 

This Bill renders possible the development of the 
Imperial Institute as a great museum and research 
institution for the investigation of the natural resources 
of the British Empire overseas. The reconstituted I 
Institute might develop into an organisation capable 
of giving important help in the investigation of the 
economic geology and mineral resources of the Empire 
outside Great Britain. The Bill is, however, un- 
satisfactory in two re.spccts in^ which the terminology 
of the abandoned majority report has passed into 
the Act. That report recommended the appointment 
of a Laboratory Committee, the functions of which 
would render the Institute laboratories futile. The 
Laboratory Committee, according to the resolution 
of the Imperial Economic ('onference, was proposed 
** to ensure that the reconstituted Imperial Institute 
may in future undertake in its laboratories only pre- 
liminary investigations of raw materials for the purpose 
of ascertaining their possible commercial value. . , 

If any more extensive research or investigation be 
required, it would be the duty of the Laboratory 
Committee to see that the material were sent to 
some other authority in Great Britain or “ elsewhere 
within the Empire.” 

NO. 2853, VOL. I 14] 


This proposal would, ifcaitiOTljpPtW^ 
lessen the usefulness of the Institute. Many of th< 
most interesting materials it might expect to receive 
would be submitted in confidence, which, would nol 
be felt if the material were to 6e distributed to Uni- 
versity or public laboratories for investigation. The 
various Departments of the Institute would doubtless 
include experts in some branches of its work, and they 
would sometimes have to send on material for in- 
vestigation to people less competent to deal with it 
than themselves. 

The scheme would probably also involve risk oi 
trouble between the several committees of the Insti- 
tute. The Managing Committee and the Mineral 
Committee would naturally desire to escape from the 
restriction to preliminary work, though ready to seek 
the co-operation of authorities who might be specially 
competent to deal with special materials or problems. 
The Managing and the ^Mineral Committees might 
therefore be in frequent friction with the Laboratory 
Committee, the duty of which would be to see that 
the other committees and the Institute staff committed 
nothing beyond an elementary commercial examina- 
tion. The clause in the schedule enumerating the 
purposes of the Institute “ To conduct preliminary 
investigations of raw materials and, when it may be 
deemed advisable, to arrange for more detailed in- 
vestigation by appropriate scientific or technical 
institutions,” therefore, might well be amended by 
omission of the word ‘‘ preliminary ” and the 
alteration of “ more detailed ” into “ further ” 
investigation. 

The main discussion hitherto has been over the 
galleries, the great educational value of which has 
been frequently pointed out in Nature. The new 
Bill empowers the governing body to maintain galleries 
for the exhibition of Empire products. If the Bill 
be passed as now worded, some future official might 
maintain that collections of commercial samples in 
the Dominion offices in difierent parts of London 
would satisfy this clause, and this Bill might be used 
to give effect to the very policy which it is under- 
stood that the Government at present in office has 
abandoned. 

The schedule stating the purposes of the Imperial 
Institute does not even refer to the Institute galleries. 
The only clause dealing with collections states that 
tjie Institute is “to organise, so far as practicable, 
exhibitions of Empire products.” This clause is quite 
inadequate as a statement of the duties of the Institute 
in connexion with its public exhibition galleries. It 
implies that all the Institute should arrange is exhibi- 
tions of commercial samples, which, as the Colonial 
Office Committee recommended, might be peripatetic. 



NATURE 


3 


July 5,1924] 

The clause should be amended to state definitely that 
the Institute should retain its galleries at South 
Kensington and maintain in them exhibitions of the 
products of the Empire, so displayed as to demonstrate 
their nature and uses, and to illustrate adequately 
the geographical conditions and material resources of 
the British Empire. 

A few amendments are therefore desirable to prevent 
ambiguity. Without these changes, there is the risk 
that the Act will, in effect, be used to return to the 
recommendations of the majority report of the 
Colonial Office Committee of Enquir)’^, and thus to 
prevent the Imperial Institute from fulfilling the im- 
portant functions proposed for it by its far-seeing and 
generous founders. 

The New Astronomy. 

The Depths of the Universe, By George Ellery Hale. 

Pp. xy + 98. (New York and London : Charles 

Scribner’s Sons, 1924.) 75. Gd. net. 

A stronomy is a subject which, in spite of the 
delicate refinement of its observations and the 
severe teclinicality of its mathematical processes, yields 
results which can be fairly apprehended by the general 
educated public, — results moreover which, though 
apparently far removed from humanity, yet invariably 
arouse a human interest. There was a time when it 
appeared to be a completed, so to speak, perfected 
science, in which little of a revolutionary character 
was to be expected. But modern discoveries in physics 
have changed all that ; and discoveries are yearly 
being made which are likely to enlarge our ideas about 
the constitution of the heavens in a striking and 
revolutionary manner. 

Part of this progress is due to the enthusiastic 
workers, and the great resources provided for them, on 
the other side of the Atlantic ; where lavish provision 
has been made for experimental resources, where 
sufficient mathematical skill is available for devising 
methods and interpreting results, and where the clear- 
ness of the air on mountain-tops has been utilised after 
the enterprising manner characteristic of the American 
nation. 

Among the workers in novel directions the name of 
George Ellery Hale is held in honour throughout the 
c'ivilised world ; and the whole world hopes for his 
restoration to health, so that he may continue to infect 
lis co-workers with enthusiasm, and that he may have 
he joy of continuing the utilisation of the magnificent 
)bservatory and laboratories on the top of Mount 
Vilson in California. Meanwhile he has been giving us 
he benefit of his powers of exposition in articles and 
•iscourses, some of which arc being collected in small 
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and illustrated books, one called The New Heavens,” 
and another, which has just been published, entitled 
“ The Depths of the Universe.” The main branches of 
the subject dealt with in this little volume arc three in 
number. The first relates to the stars and star clusters, 
with some account of the remarkable and novel prin- 
ciples by which spectroscopic determination of excess- 
ive and otherwise hopelessly immeasurable distances 
can be made. The second relates to the nebulse, and 
especially to the dark nebulae discovered by the late 
Edward Emerson Barnard, of the Yerkes Observatory, 
whose lamented death has so recently occurred, and to 
w'hom the author pays an affectionate and admiring 
tribute. While the third chapter in the book gives 
further details about the author’s own great discovery 
about the magnetic condition of the sun and its spots, a 
subject begun to be expounded in one of the chapters 
of “ The New Heavens,” and now carried to a further 
stage. 

The treatment throughout is of a popular character, 
and all recent advances arc linked on to the history of 
the past. Thus in the first chapter, which is specially 
on “ The Depths of the Universe,” Prof. Hale begins 
with Galileo and the first telescope, and carries the 
history rapidly forward, through Hersehel, to the 
determination of stellar and globular-cluster distances 
by Dr. Harlow Shapley, of Harvard. 

The main theme of the first chapter is the size and 
shape of our stellar cosmos, familiar to all as “ the 
Milky Way,” which must be of unexpectedly vast 
extent if the immensely distant globular clusters form 
any part of it. Outstanding questions about the spiral 
nebulae arc not dealt with ; but many details are given 
about other objects, and especially the dark nebulae 
emphasised by Barnard. Some of them are regarded 
as immense clouds of dust driven away by the pressure 
of light, but held together, even in diffuse form, by 
their own gravitation. It is suggested that many of 
the nebulae are only luminous because they reflect, or 
fluoresce in, the light of luminous stars in their neigh- 
bourhood. This seems specially to apply to the great 
nebula in Orion. But the globular star clusters are 
of a different order, perhaps more analogous to the 
constellation of Orion itself, the great cluster or crowded 
and enormous constellation in Hercules being appar- 
ently at a distance of 36,000 light-years. 

Incidentally I would here express a hope that the 
light-year, as a unit of stellar distance, may be gener- 
ally employed instead of the less satisfactory parsec, as 
a cosmic measure. Distances can very properly be 
expressed in terms of speed and time : that is indeed 
the fundamental way of measuring them, and far 
superior to anything dependent on the copying of an 
arbitrary unit such as a yard or a metre. Parallax, 
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dependent on the length between earth and sun, is 
absurdly incompetent to express enormous distances : 
the p(;riod of earth’s revolution combined with the speed 
of light is better. It seems impracticable to get away 
altogether from the earth, in devising a cosmic unit, 
but the periods of tire earth’s rotation and revolution 
are universal terrestrial units of time ; while as to the 
velocity of light, it appears to be about the only 
absolute thing we know. 

To return from this brief digression. In order to 
emphasise the enormous number of stars now accessible 
to photography, Prof. ITalc gives an interesting series 
of photographs, with different exposures, of a small 
region in Auriga near a third magnitude star. The 
first exposure is long enough to show stars down to the 
ninth magnitude, but none are visible, only the big one. 
The second exposure would show twelfth magnitude 
stars, and there are now five or six on the plate. A 
further exposure, long enough to bring out those of 
the fifteenth magnitude, shows something like fifty in 
all. Exposing long enough for seventeenth magnitude 
stars, more than two hundred appear ; and when stars 
of the eighteenth magnitude are allowed time enough 
to impress the plate, the field is (Towded with a number 
like four hundred. 

The chapter on sun-s])ots begins with ancient observa- 
tions, and continues, through the discovery of Faraday 
of the rotatory effect of magnetism on light, to the 
supplementary great discovery of Zeeman ; and so on 
to its quite rec'ent applic ation by Prof. Hale to ascertain 
the nature of the hydrogen vortices in the upper layers 
of the* sun, which appear to be more or less closely 
associated with the deeper-seated sun-spots below. 
Every one now knows that the lower regions of a sun- 
spot were pro\'ed to be powerfully magnetised by Hale’s 
discovery of the Zeeman effect in the light emitted by 
them. This discovery has now been extended into 
most interesting detail, hy the splendid power of the 
150-ft. tower telescope erected on the top of Mount 
Wilson, with a spectroscope 75 ft. long sunk in a well 
below it. This telescope forms an image of the sun 
16.1 in. in diameter. A small sun-spot can be focussed 
on the slit of the 75-ft. spectroscope, so as to fall on a 
Rowland grating at the bottom of the well; and, 
though the slit is only three thousandths of an inch 
wide, the light passing through it is returned as a 
long spectrum extending 40 ft. from red to violet— a 
spectrum of the second order, on photographs of which 
observations can be made, with complete polarimctric 
proof that the interior of a .spot produces precisely 
similar effects to those of an ordinary powerful longi- 
tudinal magnetic field. 

The result has been to confirm the importance of the 
eleven-year solar period, and to show that it is only 
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half the reat period, when not merely the appearance 
of spots but their magnetisation is taken into account. 
Sun-.spots are known to begin far from the solar equator 
during a minimum, and gradually to form nearer the 
e(|uator. It would be simple if we could say that all 
those in the nortl'icrn hemisphere of the sun are magnet- 
ised one way, and all those in the southern hemisphere 
magnetised the other way, and that then in the next 
sun-spot period these directions were' reversed. Tliat is 
not true, though something like it is true, ft is not 
true because sun-spots do not occur singly. They 
occur for the most part in pairs, the twp copiponents of 
each pair not being necessarily equally well marked. 
They might be likened provisionally to the two opposite 
whirls wc see when a teaspoon is drawn across a cup 
of tea ; those two whirls arc united by a semicircular 
vortex below. It may be so in the sun, though that is 
not yet clear. Allowing the analogy, however, the tea- 
spoon must be drawn one wav in the northern hemi- 
sphere and the opposite way in the southern during 
one eleven-year period ; hut in the next eleven-year 
period these directions must be reversed, giving tWTnty- 
two years for the time of the whole cycle of chang6s. 

Moreover, by their magnetic properties, Hale found 
it po.ssible to discover invisible or submerged sun-.spots. 
They are all dcep-s(iated disturl)ances, far below the 
photosphere ; and it is only when a hydrogen whirl in 
the upper regions coincides with the elc(*tronic whirl 
I below, that they hurst out as it were and become visible. 
A great slowly alternating magnetic disturbance is 
going on in the body of the sun, of a quite unknown 
character, and with a tw^enty-two year period. These 
great electrical whirls must have a profound meaning, 

I not yet dissected out. We are so dependent on the sun 
for everything, that they may have an unexpected 
influence on terrestrial phenomena and earth life. 
Meanwhile, we only know of them — at least until quite 
recently — by the manifestation we call sun-spots, when 
whirls happen to extend into the upper regions of the 
solar atmosphere and so break through. 

Discovery is still going on ; and it is to he hoped 
that Prof. Hale and his co-workers may long continue 
to elucidate this portentous phenomenon, which has 
proved itself so much more law-abiding than anything 
in our terrestrial weather and storms appear to be. 
There are some analogies : there may even be some 
connexion, but at present wc can only say that what- 
ever may be the truth about cyclones in the earth’s 
j atmosphere, they certainly exist on a huge scale in the 
S(jlar atmosphere, or solar substance — for the whole 
sun may be obedient to tlic laws of gases at that high 
temperature — ^and that probably much more remains 
to be discovered about both. 

Oliver Lodge. 
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Modern Chemistry. 

Chemistry in the Twentieth Century : an Account of the 
Achievement, and the . Present State of Knowledge in 
Chemical Science. Prepared under the guidance of 
a Committee representing? the Scientific Societies, 
with Dr. E. K. Armstrong as Chairman and Editor. 
Pp. "281. (London : Ernest Penn, Ltd., 1924.) 
15J. net. 

I T was a .very imppy thought wJiicli prompted the 
preparation of this impressive work under the 
guidance oC a j:ommittee representing the scientific 
societies, with Dr. E. F. Armstrong as chairman and 
editor. No One even remotely interested in the 
achievements of chemical Science who visits tfic 
Cfiemical Hall at the British Empire F'xhibition can 
fail to he profoundly impressed by the display of 
chemical products which he sees there, but he will not 
j^erhaps so easily realise the important part which 
British scientific workers have played in building up 
the knowledge which rendered that display possible. 
To make the achievements of British chemists clear to 
all the world is the purpose of the book under review ; 
and the purpose is realised most excellently in this 
scries of monographs written by distinguished nu‘n of 
science and preceded by an introduction from the pen 
of the editor. After reading through the 280 pages 
or so of which the volume consists, one lias a feeling of 
pride in the work which British chemists and men of 
science have accomplished. 

In a series of two dozen articles there is told, in a 
language which all who have a moderate acquaintance 
with chemistry can understand, the story of the growth 
of chemical science during the past quarter of a century, 
as promoted more especially by the labours of British 
chemists. In his general introduction, Dr. E. F. 
Armstrong gives an excellently composed survey of 
the domain as a whole, and we get here the kernel 
of the succeeding specialised articles. The opening 
sections of the w^ork deal with the physical basis of 
matter : the atom, the molecule, the ion (by Prof. I. 
Masson) ; the structure of the atom (Dr. E. N. da C. 
Andrade) ; crystallography (Mr. T. V. Barker and 
Sir Henry Mien) ; and X-ray analysis of crystals (Sir 
William Bragg). These articles give a very complete 
survey of the whole domain of atomics, sub-atomics, 
and atomic arrangement in crystals, and will convey 
an adequate knowledge of these subjects to those 
whose main interests lie in other directions. 

The story of the rare gases of the atmosphere is told 
delightfully by Dr. Travers, who does not fail to point 
out the practical applications of argon and helium and 
neon, a matter in which the layman is always specially 
interested. 
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The almost autobiographical sketch, “ Milestones in 
Organic Chemistry,’’ by Prof. H. E. Armstrong, one 
i would gladly have seen expanded to greater length. It 
is a piece of history which all younger students of 
chemistry should read and ponder. The reviewer feels 
that it should have been placed before, not after, the 
article on the chemistry of the carbon compounds by 
j Prof. J. F. Thorpe, in which the author discusses with 
i amazing skill almost the whole realm of organic 
I cliemistry. Stereochemistry might perhaps have 
received rather more space. 

The Chemistry of Colloids ” (Dr. W. Clayton), 
‘‘ Catalysis ” (Dr. T. P. Ililditch), and “ Fats and 
Oils ” (Mr. J. Allan), are brief but clearly written, and 
will be read with pleasure. The story of one of the 
most notable British contributions to organic chemistry, 
the work of the St. Andrews school on carbohydrates, 
is told, as one would wish it told, by the director of the 
investigations, Principal Irvine. The work of Scottish 
chemists also finds a prominent place in the “ syntheses 
in the terpene series,” and one regrets that no room was 
! found for an article on stereochemistry, to the dcvelop- 
I ment of which past and present workers in University 

* College, Dundee, have very largely contributed. 

“ Cellulo.se ” (Mr. C. F. Cross), “ Colour in Nature ” 

1 (Mr. R. Furness), “ C'oal-tar Colours ” (Mr. E. A. 

! Bearder), all deal with sections of chemistry which 
I have been largely developed by British chemists, and 
j the enormous growth of the cellulose industries, pro- 

• duction of viscose silk, etc., is one of the achievements 
of applied chemistry of which British chemists may be 

I proud. 

How great has been the progress in biochemistry 
and in branches related thereto, is well seen from the 
interesting series of articles by Drs. F. L. Pyman and 
T. A. Henry (“ The Alkaloids ”), by Dr. R. II. A. 
Plimmer (“ The Nitrogenous Constituents of the Living 
Cell”), by Dr. A. Harden (“Biochemistry and Fermenta- 
tion ’'), and by Sir John Russell and Mr. H. J. Page 
(“ The Chemistry of the Soil and of Crop Production ”), 

The development of the production and utilisation 
of alloys and of pottery and refractories is described 
by Prof. C. PI. Desch and by Mr. Joseph Burton. 
Dr. H. F. Coward contributes an interesting article 
on “ Plame, P'ucl, and Explosion,” in the study of 
which Great Britain holds a foremost place ; and Sir 
Robert Robertson writes, as few others could write, on 
“ Explosives.” The achievements of British chemists 
since 1914 in this important section of chemistry 
are perhaps insufficiently known and insufficiently 
appreciated. “ The Chemistry of Photography,” by 
Sir William Pope and Mr. W. ("lark, fittingly concludes 
the volume. The production of plates sensitive to 
light of all colours and capable of giving a correct 

A I 
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rendering of different colour tones is a great advance 
due to chemists, and in the production of the necessary 
dyes the Cambridge chemistry school occupies a 
prominent position. 

.For this great record of achievement all British 
chemists, at least, will be very grateful. For some 
reasons, perhaps, one might have preferred a more 
homogeneous composition from a single pen ; but in 
tlie time available such a production would have been 
impossible. On the other hand, compensation is found 
in the fact that impressiveness is added to the tale, and 
a sense of the magnitude of the contribution of British 
workers to chemical science is given by the rapid cliange 
of subjed and of literary style. This book should 
itself occupy a prominent position in the Chemical 
Hall at Wembley. Alkx. Flndlay. 

The Unity of Life. 

Lije : a Book for Elementary Students. By Sir Arthur 
E. Shipley. Pp. xvi f 204. (Cambridge: At the 
University Press, 1923.) Gs. net. 

S IR ARTHUR SHIPLEY’S little book is of an 
unusual typo. “ A }'ear ago,” lie sa^^s in his 
preface, ‘‘ the Univ ersity Press asked me to write a 
book that would make students of elementary Biology 
think.” Perhajis this is putting the matter a little 
strongly : it is scarcely just to suggest that students of 
elementary biology have not previously used their brains. 

In his book Sir Arthur has tried to get away from the 
type system, and “ to emphasise the unity of Life and 
the interrelation of liv ing organisms.” But he has still 
another purpose. “ Finally, I venture to hope that 
this book will be not without interest to the public that 
is not preparing for examinations, and thank heaven 
that public is still in the great majority ! ” 

What we lack in Great Britain is not school text-books 
of biology. On the contrary, there are too many, and 
they are usually too large, too well-organised and too 
informative. The great desideratum is a school reader 
-- a book that might really interest a reasonable pro- 
portion of boys. “ Life,” if not the ideal book for the 
purpose, is at least of the desired type. 

As the author’s friends w’ould expect, it is not only 
lucidly but engagingly written. You may tell a school- 
boy a dozen times the percentage of water in the human 
body, and ten to one he will forget it. But when he 
reads “ Even the Archbishop of Canterbury comprises 
59 per cent, of water,” he may remember. Or again, 
w'c are all taught that plants differ from animals in 
obtaining their nutriment from inorganic compounds. 
But the fact becomes vivid and fraught with conse- 
quences when we find it put as • Sir Arthur puts it : 
“ Their food comes to them as the roast geese in Heine’s 
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description of Heaven perpetually flew' up to the angels 
offering them tureen? of delicious soup ; ” but “ the 
pleasure of the chase is denied them. Their food must 
be intolerably monotonous and extremely insipid. . . . 
Yet one hears no complaint.” 

The description of what a patch of grouse-moor would 
look like if magnified a hundred times is alone almost 
worth the price of the book. Admirable too is the 
dictum, “ Fleas do not jump anything like the height or 
length that you think they do when you are trying to 
catch them.” As a finale, we cannot refrain from quoting 
from the characteristic section on appetite. Hunger 
undoubtedly induces people to eat food which a well 
satisfied man would not care to tackle. On the other 
hand, elaborate sauces and good cooking will often tempt 
a jaded appetite to put forth new efforts.” Then we 
are told of the gastronomic preferences of Sydney Smith, 
Disraeli, Charles Lamb, and Dr. Johnson, and are hoping 
for more, when our author’s conscience pricks him and 
he ends, “ But I must stop dealing with these literary 
appetites, and get on with the next chapter.” But 
meanwhile in another chapter he has made an important 
pronouncement on the .same subject : “ Man is the only 
animal that cooks its food, but the distance between the 
rough cookery of the Australian native or an Abyssinian 
and that of a French chef is almost immeasurable. The 
higher branches of cookery are one of the chief arts in 
wdiich men invariably rise superior to women. . . 

The book is not, however, without its faults. There 
is too much illustrative detail ; the beginner will often 
find it difficult to see the wood for the trees. Especially 
in the more recent fields of research, the author has not 
always shown himself very critical. There are various 
errors and omissions which should be rectified. E,g., on p. 
71, the only positive statement made about the economic 
status of wild birds is that “ they do a great amount of 
destruction in our gardens and orchards, and our corn- 
fields.” This may be so, but if there is one established 
fact in economic ornithology it is that the net benefit 
due to birds is enormous. The statement (p. 5) that 
the ductless glands arc “ the cause of many obscure 
diseases ” is surely a lapse of our author’s usually lucid 
pen. Many free-living protozoa (including the familiar 
Paramecium) are easily visible to the naked eye, in 
spite of Sir Arthur’s statement to the contrary (p. 18). 
If he had wished to be very up-to-date he might hav^e 
put in a word of warning against overdoing the fat- 
soluble vitamin in adult life. 

However, Sir Arthur’s book deserves a place in the 
library of every school department of biology ; the pro- 
fessional biologist will read it with pleasure, and the 
layman with both pleasure and profit. But the author 
might make the second edition even better than the 
first. 
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Our Bookshelf. 

The Principles of Insect Control. By R. A. Wardle and 
P. Buckle. (Publications of the University of 
Manchester : Biological Series, No. 3.) Pp. xvi + 
295. (Manchester : University Press j London : 
Longmans, Green and Co., 1923.) 2 qs. net. 

The literature dealing with the various methods of 
controlling injurious insects has now assumed such 
vast proportions that it is almost beyond the capacity 
of the economic entomologist to keep abreast of it. 
The necessity has arisen for periodic stocktaking of 
this accumulated information in order that the situation 
may be reviewed as a whole. Messrs. Wardle ancl 
Buckle have rendered a very distinct service in pro- 
viding an excellent resume of the present-day position 
with regard to insect control. In undertaking this 
task they have had the difficulty of sifting a literature 
often contained in unfamiliar languages, and scattered 
through a heterogeneous series of scientific, technical, 
and practical publications — many of which are rela- 
tively inaccessible. The collation and arrangement of 
tlic extracted information also presents certain diffi- 
culties, particularly on account of the wide and dis- 
jointed range of subjects dealt with. 

These troubles have been surmounted by the authors 
very successfully, and they have managed to produce 
a very readable and coherent book. Their method has 
been to divide the volume into four parts, comprising 
altogether sixteen chapters. Part I. is devoted to 
biological means of control, including host-resistance, 
elfocts of climatic factors, disease, predaceous and 
parasitic insects, and insectivorous birds. All these 
different subjects are, for the most part, adequately 
treated. Part IL is concerned with insecticides, and 
is tlie longest and best section of the book. Part TIL 
deals with mechanical control, including cultural 
methods, restriction of spread, storage of crops, and 
baits and traps. The section devoted to cultura 
methods might perhaps have been longer in view of 
their importance, and more examples of such methods 
enumerated. Part IV. is devoted to a short discussion 
of legislative control, and the book concludes with an 
appendix on various types of insecticide machinery, 
together with a very good classified bibliography. 
In a few words, it may be said that the volume should 
appeal to economic entomologists, since it covers the 
whole field of a subject which has not been previously^ 
surveyed in so comprehensive a manner. 

(r) Foundations, Abutments, and Footings. Pp. xiv 4 - 
414* 20^. (2) Structural Members and Connections. 

Pp. xviii + 6ii. 30.9. (3) Stresses in Framed Struc- 
tures. Pp. xiv + 620. 25^. Compiled by a Staff of 

Specialists. Editors-in-chief, Prof. George A. Ilool 
and Prof. W. S. Kinne. (Structural Engineers* 
Handbook Library.) (London: McGraw-IIill 
Publishing Co., Ltd., 1923.) 

The three volumes before us belong to a scries of six, 
which is intended to provide a complete work of 
reference covering the dcsig 1 and construction of 
modern civil engineering structures. A large number 
of prominent American engineers have co-operated in 
the production, and the commendable plan has been 
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followed of making each volume, so far as possible, 
complete in itself, (i) The volume on foundations is 
copiously illustrated with examples taken from practice, 
and deals with all the matters which require considera- 
tion, from the preliminary investigation of the soil to 
the completed foundation, and includes such special 
points as underpinning, waterproofing, etc. Prac- 
tically all types of engineering foundations are in- 
cluded. (2) The volume on structural members and 
connexions opens with brief statements of the general 
theory^, occupying the first 171 pages ; the remainder 
of the volume is taken up with the design of steel, cast- 
iron, wooden, and reinforced concrete members. Tlie 
student who has mastered the elementary work on 
materials will find much of interest in the earlier part 
of this volume. The part dealing with design is ex- 
ceptionally good, and contains much matter which is 
usually either omitted or receives scant treatment in 
British text-books. (3) The volume on framed struc- 
tures also opens with a section on the general theory, 
occupying 158 pages. This part is by no means copied 
from the second volume, and includes methods of 
treating moving loads. The remainder of the volume 
deals with roof and bridge truss 3S, portal bracing, 
deflexion, secondary stresses, statically indeterminate 
frames, high buildings, towers, etc. The slope- 
j deflexion method is generally employed for the solution 
I of statically indeterminate frames in this treatise. 

I Taking all three volumes, the authors have succeeded 
I in producing an extremely valuable work of reference 
I which cannot fail to be of service to civil engineers. . 

I Theory and Practice of Mine Ventilation : a TexFbook 
for Students and a Book of Reference for Managers and 
Under -}nanagers. By Thomas Bryson. Pp. viii- 4 - 
255. (London : E. Arnold and C'o., 1924.) 85. 

I net. 

I Mr. Bryson is an experienced teacher of mining and is 
well known as a writer in mining technology. He has 
been at considerable pains to present his material in 
that order and manner which renders it most readily 
assimilable by the majority of his readers. The subject 
is undergoing re-solution ; its treatment just now is 
difficult, and there is evidence that the author has not 
found it easy to balance between obsolescent dogma 
on one side and the quicksands of controversy on the 
other. The task is too Blond in-like to escape an 
occasional slip. We observe, for c.xample, a repetition 
of the usual fallacy in reference to the origin of the 
“ fuel cap,** as the non-luminous mantle of a flame is 
inappropriately called. Nor do we agree with the 
neglect of the “ dynamic water-gauge ** at tlie expense 
of the “ static gauge,** especially as the former is 
required in determining tlic efficiency of fans. Again, 
the simpler and more precise form of Pitot tube made 
by the Cambridge and Paul Scientific Instrument 
Company is to be preferred to the type illustrated, and 
the simpler British alternative is more satisfactory than 
the hygrodeik. 

It is to be doubted whether the inclusion of “ venti- 
lated ** colliery plans without complete analysis can be 
of benefit. The author has, perhaps, attempted the 
impossible in treating of the “ ventilation of plans ** 
in a single short chapter. 

Mr. Bryson is a strong and convincing advocate of 
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the direct method of exprcssin*^ \ entilating resistance — 
a method which he places to the credit of Cambessed^s 
— and for his presentation of that side of the subject 
we have nothing but praise. 

The reputation which Messrs. Arnold have gained 
as the producers of well-printed and capably edited 
scientific text-books is not likely to be diminished by 
this volume, the virtues of which considerably transcend 
the defects. 

Bibliograpliie de la relatroite : suivie d'un appendice sur 
les dHerminarils a plus de deux dimensious^ le calcul des 
variations, les shies trigonoiuHriques et V azhdropisme. 
Par Maurice Lecat, avec la collaboration de Mine M. 
Lecat-Pierlot. Pp. xii + 2914-47. (Bruxelles: M. 
Lamertin, 1924.) 90 francs. 

It is a striking inslan. e of the acceleration of ideas in 
the modern world that a theory which five years ago was 
known only to a narrow circle of mathematicians 
engaged on an abstract and abstruse problem, and 
until then unverified, should have produced already a 
flood of literature. 'I'he mere catalogue of the books 
and articles w'ritten on the principle of relativity 
occupies 290 jiages, and an appendix of more or less 
associated mathematical works, another 47. A whole 
century elapsed before the hypothesis of C'opernicus 
became the universally accepted ( opernican theory, 
and at least one generation passed before Xewton s 
gravitation formula rec(‘i\'ed general recognition. Of 
course in neither case was the proof so dramatic and the 
conviction so immediate and the interest so intense as 
in the eclipse expedition of 1919. The nearest analogy 
to that was Past'al’s experiment with the barometer on 
the Puy de Dome in 1648, which established the theory 
thfit the atmosphere has weight. 

The author's incentive to compile this catalogue and 
the diligent application it required are set forth in a 
rather curious preface, in which the writer, a pac ifist and 
cosmopolist, bemoans the militarism of his country and 
its government. The relevance is not quite clear. He 
tells us, how'ever, the significant fact that numerous 
authors, Jilinost all university professors, begged him 
with a touching insistence, that he would omit some of 
their writings, if not all, because they were completely 
false. To this request, however, he informs us he was 
inexorable. No doubt selection would be diffic'ult and 
hazardous, but it seems hard that a writer should be held 
to the fatal o ycypa^a, yeypaijui. 

The Birds of Portugal, By William C. Tait. Pp. 
xii-i-260+ro plates. (London: H. F. and G. 
Witherby, 1924.) 185. net. 

When one thinks of the many ornithologists and bird- 
lovers in Great Britain, and of the numerous books on 
British birds, it is surprising to learn that Mr. W. C. 
Tait knows of only one native field ornithologist in 
Portugal, where he has him.sclf for long been resident, 
and that the literature on Portugue.se birds is exceed- 
ingly meagre. His own book on the subject fills a gap 
in a useful way. It is almost entirely devoted to a 
systematic account of the status in Portugal of each 
species, no attempt at descriptions of birds being made. 
An introductory chapter describes the physical char- 
acteristics of the country. A second general chapter 
deals with migration, giving a somewhat disjointed 1 
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j but nevertheless interestinjf account of its Portuffuesc 
aspects. Many species which are native to Northern 
Europe are only winter or passage visitors to Portugal, 
and that country is perhaps interesting to us, ornitho- 
logically, chiefly by reason of its place in the migratory 
path of our own summer birds. Jn an appendix, Mr. 
Tait gives a list of all the marked birds which he knows 
to have been recovered in Portugal, although we notice 
that this is not quite so complete as it could have been 
made from published sources ; nearly thirty species 
I Are represented in the list, in which birds marked in 
I the British Isles and in Holland bulk most largely 
I (little marking is done in France), although there are 
also birds from Germany, Denmark, Sweden, Czecho- 
slovakia, and Switzerland. 

De 7 felopnients in Power Station Design. By E. Austin. 
(The Engineer Series.) Pp. xv + 271. (London: 
Constable and Co., Ltd., 1923.) 31.?. 6 d. net. 

This book will be found useful and interesting by 
every one connected with the design of electrical power- 
hou.ses or associated with the installation and operation 
of steam and electrical plant. The author looks 
forward to the time when every factory will be dri\x*n 
electrically and power production will be confined to 
very large power stations. Before this happens, how- 
ever, it is essential that every manufacturer w’ho 
generates power for his pri\'ate use should cut down hfs 
consumption of fuel to a minimum. This is highly 
desirable, not only to reduce his working expenses but 
also to prevent waste of the nation \s coal resources. 

There are excellent chapters on pulverised coal- 
plant, low temperature carbonisation, and waste heat. 
The boiler-house plant is discussed very thoroughly, 
but we should have liked a more thorough discussion 
of the electrical side of power generation. It is a pity 
that up to tlie present time very little progress has been 
made with the huge scheme outlined by the Coal 
Conservation Sub-Committee in 1918. This is partly 
due to the lack of interest in the subject by the nation. 

Cobalt Ores. By Edward liaise. (Imperial Institute : 
Monographs on Mineral Resources, with special 
reference to the British Empire.) Pp. ix + 54. 
(London : John Murray, 1924.) 3.?. fir/, net. 

This small work forms one of the series of Imperial 
Institute Monographs and follows the familiar arrange- 
ments of its predecessors, commencing with a descrip- 
tion of the occurrences of cobalt ores and the uses to 
which the metal is applied, this being followed by a 
chapter on the sources of supply of cobalt ores within 
the British Empire and in foreign countries. As usual, 
a useful bibliography completes the volume. The 
w'ork has been quite satisfactorily done, though it must 
be admitted that the task in this case was a tolerably 
easy one, as a good deal of the matter was ready to hand. 
The Canadian Department of Mines has published 
a good deal of information about cobalt, particularly 
the researches on the metal and its alloys by Dr. H. T. 
Kalmus. Naturally the statistical and other ma;terial 
collected by the Imperial Mineral Resources Bureau 
has been made use of. The little work can be recom- 
mended to any one who desires a concise review of the 
occurrences and distribution of the ores of cobalt. 
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Letters to the Editor. 

[ 7 'he Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naturk. No notice is 
taken of anonymous communications.^ 

The Use of “ Shear ” in Geometry. 

When an area or solid is subjected to shear/' 
although the boundaries are changed in form, the 
area or volume remains constant. 

This characteristic of shear may be applied in the 
demonstration of a large class of geometrical pro- 
positions, and T hav'e found it useful in many physical 
iiK-iuiries. 

if any plane area is supposed to be divided into 
straight linear elements, parallel to a given axis, 
and if each element is caused to move in Hs own 
direction by an amount proportional to its distance 
from the axis, then if the axis passes through the 
centre of inertia of the area, the result is a pure shear. 
In any other case both shear and displacement are 
produced, or if the axis is infinitely distant, the 
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(diaiigc becomes a simple displacement without 
distortion. 

'file constructions and proofs furnished by the 
method of shear seldom require the use of words or 
writing, but maybe compared to the putting together 
of picture-puzzles in which the pieces, while retaining 
a constant area, maybe changed in form and position 
according to certain rules. 

The following examples will indicate the kind of pro- 
positions to which the shear method is applicable : 

(1) If one side of a triangle is given, and a line 
])arallel to that side is drawn through the vertex, 
then by a single shear, that is, by shifting the vertex 
along the line, every possible triangle can be formed 
which has the same base and area as the original 
triangle. 

(2) Tf two sides of a triangle are given, the area of 
the triangle is a maximum when the angle contained 
by the given sides is a right angle. 

(3) From this it follows that the maximum area 
of any polygon the sides of which arc given occurs when 
the angles of the polygon lie on a circle ; 

(4) and, hence, the maximum area which can be 
enclosed by a line of given length is a circle. 

(5) two shears, any triangle can be converted into 
a rectangle of equal area. 

(6) By tw^o shears, any rectangle can be converted 
into an equal square. 
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(7) Such of Euclid's propositions as relate to equali ty 
of areas can be dealt wdth by shear. As an example 
the proof of Prop. 47, Bk. I. is shown in Fig. i. (Here 
the successive pairs of shears are indicated by single 
and double hatching.) 

(8) A circle of radius r can be converted into an 
ellipse w'ith semi-axes a and b (r^r^ah) by a shear 
the magnitude of w'hich is (a-b)ir (see Fig. 2). 



Fig. V. 


Often there are several w'ays of arriving at the same 
result, and in complex cases (especially in three 
dimension.s) it requires some practice to select those 
shears which produce the required change of form 
w'ith the fewest operations. It is always possilile, 
how^ever, by the shear method to transform any plane 
or solid figure into any other assigned form having the 
same area or volume. A. Mallock. 

9 Baring Crescent, Exeter, 

June 6. 


Mendelism and Evolution. 

Ar.THOL'GH I do not wish to defend Dr. Annandale's 
theoretical vicw\s, or to maintain that his evidence 
for his conclusions w’as sufficient, I feel tempted to 
make some comments on Mr. j. S. Huxley’s letter in 
the issue of Nature for June 7. First, 1 should like 
to point out that Mr. Dover was using an unfortunate 
expression in wTiting that “ some inherited characters 
at least are persistent." It is generally agreed that 
all inherited characters are more or less persistent. It 
w'ould seem that Mr. Dover meant that some effects 
of environment are inherited. 

Mr. Huxley states that no biologist disputes that 

the differences seen betw een species, genera, etc. . . . 
stand in some intimate relation w’ith their environ- 
ment." The proposition is disputed by myself for one, 
and by ^Ir. Bateson for another, and Mr. Huxley will 
admit thiTt IVJr. Bateson at least is a biologist. It is 
necessary for ' progress in evolutionary biology " to 
distinguish betw^een those characters which are obvi- 
ously in relation to the environment, and those which, 
although diagnostic of species, genera, etc., exhibit no 
such relation. There is no evidenpe concerning the 
majority of specific characters that they are in intimate 
relation with the environment. 

Mr. Huxley considers that experiment is the one 
thing necessary for the elucidation of ev'olutionary 
problems, but 1 have long ago come to the conclusion 
that experiment by itself is of no more value than 
observation by itself. Two other things are essential 
— (i) a real and thorough understanding of the pheno- 
mena to be explained and the problems they present, 
(2) sound reasoning applied both to observation and 
experiment. 

Instances are almost daily afforded of unsound 
reasoning from experiments, leading to erroneous 
conclusions applied to problems wdiich are imperfectly 
understood. For example. Prof. T. H. Morgan dis- 
covered that castration of hen-feathered cocks was 
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followed by the development of normal cock-feather- 
ing, and drew the conclusion that secondary sexual 
characters were, or might be, the by-products of 
internal secretions the real “ utility ** of which was 
quite different. J. T. Cunningham. 

ITniversily of London Club, 

2T Gower Street, W.C.i. 


Mr. Huxi.ky seems to have missed (Nature, 
June 7) the main point I wished to emphasise, namely, 
that while criticism of one investigator’s views by 
another is cilways valuable, it is stretching the point 
to attempt to define the grounds on which an 
opinion may be advanced. It is natural for a man 
who has studied a group of phenomena from a certain 
viewpoint to formulate an opinion as the result of 
his studies. If the admitted limitations of a paper 
were appreciated, together with the difficulties under 
which some zoologists work, 1 imagine they would 
be free from the type of criticism under discussion. 
That Dr. Annandale’s opinions may have been 
strengthened or modified by experimental data I do 
not deny, and if Mr. Huxley’s letter directs attention 
to the neglect of experimental work in India it will 
have served a useful purpose ; but, as T said, it is 
expecting loo much to require a man already engaged 
in studies so diverse as Dr. Annandale’s to supply the 
need himself. 

Mr. Huxley’s assumption of my lack of knowledge 
of his studies on tJie courtship of birds is perhaps 
natural. I may mention, however, that 1 have 
always followed his writings with interest, and 1 ask 
his indulgence if I missed the ecological importance 
of the paper he refers to, and previously regarded it 
as a valuable contribution to bird “ behaviour,” or 
rather psychology. 

With reference to Mr. Huxley’s concluding epigram 
T would point out that, apart from the limited scope 
of Dr. Annandale’s paper, attempting as it did only 
correlation, it seems to be inconsistent with recent 
opinions on the notion of cause. Mr. Dertrand 
Russell (” Mysticism and Logic and other Jissays,” 
pp. 180-208 : London, 1919) regards the word 
“ cause ” as ” so inextricably bound up with mis- 
leading associations as to make its complete extrusion 
from the philosophical vocabulary desirable,” and if 
1 interpret him aright he proves that the idea of 
causation (absent in advanced sciences) as a funda- 
mental axiom of .science is erroneous, and that the 
supposed ” causation ” is really correlation. Accept- 
ing this argument, the geneticist is also correlating, 
though in a manner (piite different from the methods 
of the pure ecologist. CiiURic' Dover. 

London, June 12. 


Frequency Curves of Genera and Species. 

In Nature for June 7, Mr. Tate Regan refers to 
” the series ;r/2, xj^, etc. . . . x/x, representing 
the number of genera with i, 2, 3, 4, etc. species in a 
group where the sizes of genera are purely a matter of 
chance.” I am unable to attach any definite meaning 
to the phrase ” arc purely a matter of chance,” since 
the sizes might be ” a matter of chance ” in many 
different ways, and I do not see what process Mr. Tate 
Regan has supposed to be followed. Will he be so 
good as to state exactly in what way he supposes the 
systematist to operate, and to show how the series in 
question arises from his operations ? 

G. Udny Vuee. 

St. John’s College, Cambridge, 

June 10. 
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The simple graph published in Nature of June 7, 
p. 822, by Mr. Tate Regan demonstrates the result 
of log plotting xy = n, but is otherwise irrelevant. 
For if the matter were so simple as that, then an 
intinity of species per genus would be as probable as 
an infinite number of monotype genera, and there 
would be no room on the earth for us. The intro- 
ductory chapter of Mr. Udny Yule’s remarkable paper 
in the Philosophical Transactions is carefully written 
for the non-mathematical biologist, and should be 
read by all such. W. I.aurexcic H.\lls. 

The Orchard House, Bollington Cross, 

Near Macclesfield, 

June t8. 

Study of Explosions. 

Whether anything physical and instructive about 
the atmosphere" can be learnt from a study of pur- 
posely produced explosions, lam not sure. Ordinary 
explosives must w^aste much of their energy on the 
earth ; and if atmo.spheric wTtves are w'anted, it would 
seem better to explode a balloon filled with a deton- 
ating gas, say a mixture of hydrogen and oxygen, at 
I a considerable height. Gas exploded without any 
rigid envelope, as in a soap-bubble, makes a tremend- 
ous noise, since the energy is wholly expended on the 
atmosphere. Oliver Lodge 


Ball Lightning. 

Having read the article on Ball Lightning by Dr. 
Simpson in Nature of May 10, p. 677, T thought the 
following account of what T once witnessed, and 
believe to have been ball lightning, might prove of 
interest to some of your reaclers. 

In August 1900 I was staying at the Voxli Hotel, 
Hankelid Fjeld, Telemarken, Norway. The hotel is 
776 metres above sea-level and not far from the 
Hankelid Pass (1123 metres). On August 21 there 
was a terrific thunderstorm, towards the end of wdiich 
1 saw the particular lightning flash which I think 
must have been ball lightning. I will quote the actual 
words in which I attempted to describe the occurrence 
at the time. 

” We were sitting in the dining-room at supper 
(precisely 8 o’clock Norwegian time) ; on an ordinary 
day it would still have been good dayliglit, but owing 
to the storm it was only just light enough to sec the 
outline of the hills on the opposite side of the lake. 
This was the direction (south-west) from which the 
storm was coming, and 1 had been watching the 
particularly vivid lightning for some time, when 
suddenly I saw a streak of ‘ yellow,’ apparently about 
one inch broad, dart from the sky just above the top 
of the hill opposite and, gradually falling, make 
straight for where 1 was sitting. T was too spell- 
bound to move, and the length of time of the whole 
occurrence was too short to call the attention of those 
who were sitting with me. I remember having the 
sensation that it must hit my forehead, when just as 
it got in front of the hotel window it changed to a 
ball of dazzling yellow fire (about the size of a cricket- 
ball) and then bur.st with a frightful crash, emitting 
volumes of violet-coloured flame, which spread in all 
directions. This must have happened in one or two 
seconds, but for several minutes afterwards T was 
completely dazed. 

” Next day I examined the ground and found the 
track of the flash commenced just 20 metres (no yard 
measure to be had here) from the hotel window. The 
whole of the surrounding space is covered with small 
sods and branches of trees, and two or three small 
trees are uprooted. The most noticeable thing is a 
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furrow in the ground, in plan shaped like a horse shoe, 
but curved at both ends. Its entire length is 44 
metres : its breadth varies from 7 to 24 centimetres and 
its depth 4 to 1 2 centimetres. In the path of the furrow 
is a large granite boulder from which two respectable- 
sized lumps have been cut off; one I could just lift, 
the other (thrown 5 metres from the boulder) T could 
just move but could not lift. The furrow then 
skirts round the edge of the boulder for a long distance, 
in places being completely underground. It becomes 
visible again farther on, passing under the roots of 
a small shrub, arid shortly after meets the face of 
another rock 3 metres high. The discharge must 
have passed up this face, for it has left a track on the 
top of the rock, where moss has been torn oft ; but 
just beyond the bare rock falls into the lake and 
nothing more is visible.’* 

1 have some “ snap-shot ” photographs of parts of 
the track of the furrow ; they are not large enough 
to show much detail, but T shall be glad to forward 
them for inspection to any one interested. 

Arthi^r W. Cross lky. 

Shirley Institute, 

Didsbury, Manchester. 

The Spiders of the Madeira Islands. 

WiiRN in the Madeira Islands a few years ago I 
collectctl some spiders, which have now been kindly 
determined by Dr. N. Banks. Although the collec- 
tion is small and relatively unimportant, it suggests 
some problems of general interest. At and about 
Funchal, Madeira, I obtained Cyrtophora citricola 
Forsk., EpeAra crucifera Lucas, M angora acalypha 
Walck., Teutana grossa Koch, Lepthyphantes tenuis 
Blk., Xysticus insulanusThor., Clubiona decora Hlk., and 
Chiracanthium alhidulum Blk, In the island of Porto 
Santo I collected Lycosa maderiana Walck. (abundant 
under stones), Phblcus phalangioides Fuessl. (in an 
outhouse), Argiope trifasciata Forsk. (this African 
species also abounds in Madeira), Ariadne povto- 
sancti Kulcz., Dysdera crocata Koch, Dictyna (Ergatis) 
puella Sim., Epeira crucifera Lucas. Ero aphana Walck., 
Xysticus insulanus Thor., Thanatus vulgaris Sim., 
Teutana grossa Koch, and Zilla x-notata Clerck. 

The spiders of Madeira have been discussed by 
several authors, comparatively recent papers being 
those of Warburton (1892), Van Hasselt (1891), 
loosen berg (1895), Schmitz (1895) Kulcznski 

(1899). 1 have not seen Kulcznski’s account of the 

Schmitz collection, though I saw the spiders them- 
selves in the Seminario at Funchal. Warburton lists 
the 64 species then known from the Madeiras, 35 being 
supposedly endemic. As the islands are of the 
oceanic type, a careful study of the spider fauna 
should give interesting results. The means by which 
spiders might reach the islands are probably four : 
(i) Young spiders on gossamer threads floating through 
the air, (2) introduction by man, (3) on the plumage of 
birds, (4) on fl('ating objects. The first two may be 
presumed to be far the most important. Such 
forms as the Argiope and Pholcus may be safely put 
down as introduced. Epeira crucifera seems to be a 
recent introduction ; it is not mentioned (at least 
under that name) by Warburton. It would be inter- 
esting to determine whether the species likely to be 
pirried on gossamer threads are prevalent in the 
islands, and whether some species frequently so 
carried are absent. 

T he differences between the spider fauna of Madeira 
and that of Porto Santo have not been clearly made 
nut, and it is not known whether there are any special 
forms on the islets off Porto Santo. According to 
J- Y. Johnson (1863) there are three species of the 
large snail-eating wolf-spiders, Lycosa maderiana con- 
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fined to Porto Santo, L. blackwallii Johns, to Madeira, 
and L. ingens Blk. to the Desertas. The snails on 
which they prey, representing endemic genera, are pre- 
sumably much older inhabitants of the islands. 
Possibly there are endemic genera of spiders surviving 
in remote places. The collecting done so far has been 
mainly in the vicinity of the towns, or in the towns, 
and it may be that it does not fairly represent the 
fauna of the Madeiras. T. D. A, Cockkrell. 

University of Colorado, Boulder, 

May 29. 

The Scotoscope. 

Can any of your readers explain the principle of 
the scotoscope which Pepys defines in his diary 
(Aug. 13, 1664) as an instrument enabling objects to 
be viewed " in a dark room ” ? It .seems scarcely 
credible that in the seventeen tii century any such 
instrument could have existed, and bearing in mind 
the lack of .science which Pepys evinced, one is 
tempted to wonder whether he had misunderstood 
the instrument-maker’s “ camera obsscura,” which 
would account for his speaking of a “ dark room ” 
instead of saying in darkness ” or “ in the dark.” 

Only one other reference (without definition) to the 
scotoscope is given in the Oxford Dictionary, and the 
word is generally defined in the dictionaries, through 
reliance on Pepys, as being what it suggests — an 
instrument for revealing objects in the dark. If it 
was merely a synonym for the camera obscura, such 
a definition is misleading. Charles E. Benham. 

Colche.ster, June 18. 

Ghimseras Dire. 

Dr. Finkler's experiments on the transplantation 
of the heads of insects have attracted botli scientific 
and popular attention to a degree which was marked 
on the one hand by an exhibit last year at a Royal 
Society soiree and, on the other, by mention in the 
pages of Punch. It is desirable, therefore, to direct 
attention to an emphatic repudiation of his claims 
which has just been published in the Zeitschrift fur 
wissenschaftliche Zoologie (vol. cxxiii. pp. 13 7-208) by 
flans Blunck and Walter Spever. 

It wall be recalled that Finkler stated that the 
heads of adult insects could be successfully grafted 
on to bodies of the other sex, and even on to bodies 
of distinct species belonging to widely different 
genera. Tic inferred, rather than observed, the 
union of tissues following the operation and hastened 
on to describe its remarkable results, physiological and 
psychological. The head of an herbivorous water-- 
beetle persuaded a carnivorous body to be content 
with, and seemingly to digest, a vegetable diet ; a 
male head led a female body into unwonted per- 
versities ; and a Dytiscus strove to moderate the 
colouring of its wing-cases to suit the sober tastes 
of its new Hydrophilus brain. Experiment was 
added to experiment, and water-boatmen abnormally 
coloured by inverted illumination transferred the 
abnormal coloration wuth their liccads to other in- 
dividuals not so illuminated. 

It was to be expected that a field of w’ork offering 
such remarkable possibilities would speedily be 
occupied by other investigators. The living material 
is easy to obtain, the technicpie is simple (” an 
Roheit schwerlich zu ubertreffen,” say Blunck and 
Speyer), and the results are got in a brief space of 
time : and yet no one, with the solitary exception 
of Dr. Kammercr, appears to have claimed success 
in repeating even the less startling of Dr. Finkler’s 
experiments. 

Now Dr. Blunck and Dr. Speyer (already known 
by a long series of anatomical and biological researches 
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on the very water-beetles that were among the chief 
of FitikJer's corpora villa) come forward with a 
detailetl and documented confession of their failure, 
after persistent attempts, to confirm the simplest of 
I’inkler’s results. They followed carefully his in- 
structions a> to procedure, and only after this failed 
did they try to refine U])on his technique. The 
severed heads certainly adhered to the bodies on 
which they had been placed, cemented, in fact, by 
the coagulated blood which dried to a chitiii-like 
hardness, but in no case did the insects survive longer 
than others in which, after decapitation, the wounds 
were stanched with a little melted wax ; in no case 
did the cljim*eras behave differently from the headless 
trunks ; in no case did stimulation of the head produce 
reflex movement in the liody or its limbs. Micro- 
scope sections showed no attempt at regeneration or 
union of the tissues, but instead, a progressive necrosis, 
leading more or less quickly to the death, first of the 
head and later of the trunk. These results followed, 
even in cases of replantation where the severed liead 
was replaced at once on the body from which it had 
been detached. 

J^r. Tinkler may of course be able to point out to 
us where the German experimenters have gone wrong, 
but there seems to be a familiar ring in their joinplaint 
that he has ignored requests to produce his chima?ras, 
alive or dead, for investigation by others. He cannot 
ignore the challenge of their final words : “ Die 

\Vissenschaft hat angesichts dcr alien Erfahrungen 
widersprecheuden Angaben des Wiener Autors keine 
Veraiilassung, sich weiter mit ihni und seine Schriften 
zu bcschaftigcn." W. T. Calman. 

British Museum (Natural TTistory), 

South Kensington. S.W,;, 

The Origin of Ores. 

Referring to the very kind review by Prof. TT. 
Louis of my book “ The Geology of the Metalliferous • 
Deposits " in Nature of June 7, p. 812, 1 wish to 
direct attention to one point. Prof. Louis quotes the 
following sentence : “It would perhaps be too much 
to sav in the present state of our knowledge that all 
primary ore-deposits are of igneous origin, but this 
is a view' w'hich may very likely be established as a 
result of future work.“ He then goes on to instance 
the haematite deposits of Cumberland as ores which 
are certainly not of igneous origin. With this, of 
course, T entirely agree, and I wish to say that my 
statement was certainly never meant to include them, 
as may be seen by referring to p, 330 of my book. 
The emphasis in the sentence. quoted is on the word 
primary, whereas I regard the haematites of Cumber- 
land and northern Spain as secondary ores. Should 
a second edition of the book be called for, steps w'ill 
be taken to make this point quite clear. 

K. H. Rastall. 

Christ’s College, Cambridge. 

Exhibit of Pure Science at the British Empire 
Exhibition. 

In Nature of June 21, p. 896, there is a reference 
to the instruments exhibited under my name in the 
Royal Society’s section in the Government Pavilion at 
theBritish Empire Exhibition dealing with the measure- 
ment of atmospheric pollution. 1 should like to make it 
clear that the credit for the original idea underlying 
the contrast photometer exhibited is due to Mr. I.. F. 
Richardson. It is a development of the method 
described by him in the Proceedings of the Royal 
Society, A, vol. 9O, igig. The principle was further 
elaborated by the Photometric Sub-Committee of the 
Advisory Committee on Atmospheric Pollution, my 
share being only that of getting out a workable 
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design and making the experimental instrument. I 
was fortunate in getting at the first attempt an instru- 
ment with remarkable sensitiveness and accuracy, 
w'hich required practically no alteration and enabled 
a measure of light obstruction by fog to be obtained. 

During the smoke fog in the afternoon of November 
26 last in South Kensington, a fairly dense fog con- 
taining about 2 } milligrammes of soot per cubic metre 
and about 24,000 smoke particles per cubic centimetre, 
the obstruction of light in 50 feet w'as 46 per cent. In 
the morning of the same day at 11.45 the amount of 
suspended matter was 3*8 milligrammes per cubic 
metre and the number of particles 82,000, the obstruc- 
tion of light in 50 feet being 75 per cent. 

J. S. Owens. 

Advisory Committee on Atmospheric Pollution, 

47 Victoria Street, Westminster, 

London, S.W.i, June 25. 

Birds as a Geological Agent. 

Alt. along the tops of the cliffs of the Undercliff 
from Ventnor to Blackgang empty shells of tlie 
common limpet are found in large numbers, and it has 
usually been assumed that their .shape has caused 
them to be blown by the wind from the beach over 
the cliffs. I'here are so many of them that I have 
found it difficult to believe this theory, and on 
mentioning it to a local naturalist, he has assured me 
that he has seen rooks and jackdaws pick them up 
from off the rocks w'hile living, and convey them in 
their beaks to the trees wdiere they roost and nest and 
to other places, and after feeding on them, cast away 
the empty shells. This may account for the mixture 
of marine shells with land shells in some of the tertiary 
strata which is sometimes inexplicable. 

Edw'ard a. Martin. 

285 Holmesdale Road, 

South Norwood, S.K. 

A Substitute for the McLeod Gauge. 

The letter on the McLeod gauge appearing in 
Na'iuke of November 3 has only just come to my 
notice. 

There may be gauges which, having been com- 
pared w'ith a McLeod gauge, will give equivalent 
readings, but there is no substitute for the McT.eod 
gauge in its perfect measurement of low' pressures, 
expre.s.sed in height ojf mercury column. 

If the McLeod gauge is used with pxpper know'- 
ledge, it loill indicate aqueous vapour as w'ell as 
permanent gases. When the gauge is so proportioned 
that the difference of the height of the mercury in 
the capillary columns is less than 4 mm. and the 
temperature is abovo o" C., any aqueous moisture 
present wall act as a permanent gas and wall give a 
true reading of the pressure absolute. 

Henry A. Fleuss. 

47 Albert Road, Caversham, Reading, 

June 16. 

Ceremonial Banquets. 

I HAVE recently received an invitation to forward 
a cheque for two guineas, as a fee for attending the 
banquet in connexion with the Kelvin Centenary. 
It is difficult to understand why the memory of a man 
of simple habits should call for such a sumptuous 
repast, or why scientific workers of frugal habits 
should be excluded from such a celebration. In view 
of the growing tendency to limit functions such as 
these to men of means rather than to men of science, 
it is surely time to make a protest against the methods 
of organisation which lead to so undesirable a result. 

F.R.S. 
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The Plant Commonwealth and its Mode of Government.* 

By Sir Frederick Keeble, F.R.S. 


T he plant commonwealth lies within the contours 
of an individual plant — rose, lily, grass, oak 
tree or any other. The physical features of the 
commonwealth have been surveyed and are well known. 
Notwithstanding their differences in outward aspect, 
all the members of the commonwealth — ^root, stem, 
leaves, and flowers — own a common plan of organisation. 
As the human being is the unit of a commonwealth of 
nations, so is the cell or protoplast the unit of the plant 
commonwealth. Just as certain men have the appear- 
ance of simplicity, so has the plant cell — a minute mass 
of nucleated cytoplasm, bounded by a solid wall of 
cell-wall substance, of such small dimensions that 
one thousand cells might lie comfortably side by side 
along the diameter of a penny piece. Yet, as is the case 
with man, the simplicity of the cell is illusory. The 
cell lives, feeds, respires, grows, and does many different 
kinds of work. Nor does it live unto itself alone. In 
all its manifold activities the cell influences and is 
influenced by other of the well-nigh innumerable cell 
units of the commonwealth. Indeed, the messages 
which by word of mouth, by post and telephone, 
telegraph and wireless, pass between members of our 
own commonwealth and leave us but little peace, are 
rare by comparison with those sent and received by the 
living cells of plants. Throughout life they are always 
listening in.’’ In the simplest plants of all — the uni- 
cellular plants — the cell is the commonwealth. So is 
it in the highest (multicellular) plant at the moment of 
the rebirth of the individual within the ovary of the 
flower of the mother-plant. All plants begin life each 
as a single, minute mass of semi-fluid nucleated proto- 
plasm. Every activity evinced by this living particle 
shows alike the diversity of its unrecognisable parts 
and the integrity, that is, the individuality of the whole, 
and throughout life diversity of activity and oneness 
or individuality alike persist. 

From simple raw materials the cell-protoplasm 
restores and augments itself, and gradually stage by 
stage the plant carves out its body from this increasing 
niass of living substance. The primal cell grows and 
divides to form two daughter cells, each, like the mother 
cell, consisting of nucleated protoplasm invested by a 
wall or coat of cell-wall substance. Yet though a solid 
wall divides them, the daughter cells are not isolated 
from, but remain in communication with one another. 
For, in the first place, the separating wall is very thin 
and soluble substances may pass across it readily, and, 
in the second place, fine strands of cytopljism radiating 
from the central mass penetrate into pits in the cell 
wall and, joining or all but joining with corresponding 
strands from a neighbouring protoplast, maintain vital 
touch between the cells. So in like manner the daughter 
cells divide, and the cells to which they give rise maintain 
vital contact by their protoplasmic connecting fibres, 
until after many divisions the embryo is recognisable 
within the swelling seed. If by some magical liquor 
the cell walls and all the non-living contents could be 
dissolved away and the transparent semi-fluid proto- 
plasm m^e hard and visible, the contours of the plant 
would still be recognisable. 

* Discourse delivered at the Royal Institution on Friday, March 
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Not all of the cells which compose the body of the 
embryo plant remain unchanged. Some, it is true, 
appear to do nothing else but grow and divide. They 
are the producer or embryonic cells destined throughout 
the life of the plant to carry on the work of cell forma- 
tion. Groups of them are to be found at all ages of the 
plant in the growing point of the root and in the buds 
on the stem. In long-lived plants, after a thousand 
years and many thousands of divisions, these embryonic 
cells still retain their powers of cell-formation. Theirs 
is the gift of perennial youth ; they never grow up. 
Once established, a growing point exercises a dominat- 
ing influence over the broods of cells which it throws 
off by the division of its component embryonic cells. 
In some wa)^, as yet unknown, it influences or perhaps 
determines the morphological fate of its ofepring. 
For, as has been shown recently, a jminute fragment of 
a root tip in. in thickness, if cut off and fed with 
mineral salts and suitable proteins, grows, divides, and 
in the cells which it produces, the same differentiation 
appears as in the normal root. 

Other cells of the plant body soon cease to divide, 
but undergo no very great change of form. They 
become the general working cells of the body. Others 
assume curious and characteristic forms and, grouped 
together, constitute gangs of cells — skilled cellular 
artisans — to each of which some special task is assigned. 
Yet other cells or groups of cells undergo greater change 
of size and shape. For example : those destined to 
give rise to the woody vessels along which sap passes 
from root to stem grow wide and very long, jom above 
and below in single file with cells like themselves, build 
thick and woody longitudinal walls, often beautifully 
sculptured, and, losing their contents and dissolving 
away their cross walls, form long uninterrupted tubes — 
mere aqueducts. It requires but little imagination to 
realise how imperative must be the constraint brought 
to bear on those wood-forming cells to induce them 
thus to immolate themselves for the benefit of the plant 
commonwealth. Their fate suggests that as the 
commonwealth develops the cellular units suffer more 
and more curtailment of liberty. Each is constrained 
to endure a limitation of freedom, and eacli imposes a 
limitation on that of other units of the plant body. 
In this compromise between liberty and social obliga- 
tion a new and higher unit is fashioned — the individual 
plant, that is, the plant commonwealth. If this way 
of regarding the individual be correct, it must be of 
interest to explore the nature of the messages which, 
passing between members of the plant body, bind 
them together and determine the subordination of the 
cells and their integration into an individual. On 
these trifles, “ light as air but strong as iron,” the 
existence of the commonwealth is based. It is to the 
origin, nature, and effects of these messages that I 
propose now to refer. 

I know of no better way of approach to this task 
than by describing — at the risk of the smile it may 
evoke — ^the strange things that happen when a potato 
is peeled. An immediate effect of the operation is the 
setting up of a state of fever. During this wound 
fever the temperature of the tissues near the cut rises 
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rapidly as a result of increased cell respiration. The 
wounded cells die ; those of the layer next to them, no 
longer hemmed in on all sides, find some relief from the 
bondage which held their activities in subjection. 
They grow out to form bladder-like or tubular pro- 
jections. In the welter and confusion due to loss of 
touch with other cells, these cells break rank and become 
a law unto themselves. Their growth is, however, 
limited and aimless, and presently withering and turning 
brown, their dead remains form a thin dry skin over 
* the wound. Behind the broken ranks the orderliness 
of behaviour of the cell layers is maintained ; but it is 
a new order which these cells obey. 7 ’hey form a new 
front. Dividing rapidly and in a regular manner, these 
cells come to present the appearance of rows of micro- 
scopic bricks. When the originally single layer of 
dividing cells has given rise to several layers, the cells of 
the outermost form thick corky walls, lose their living 
contents, and come to (ronsist of mere empty shells 
fitting as hollow bricks might fit closely one with 
another. Thus by’^the formation of wound tissue is 
the wound healed. Until recently, nothing was known 
of the provenance of the new orders which stir the 
cork-forming cells to activity and, releasing them from 
obedience to previous orders, cause these ( oils to renew 
their youth and reassume the power of division. But 
it is now known as a result of investigations made by 
Prof. Haberlandt that the renewed activity is called 
forth by messages from the stricken and dying 
cells. 

The origin and nature of these messages may be 
determined l^y very simple experiments. For example : 
a the bulbous stem of a kohl rahi (turnip - stemmed 
cabbage) be cut across, all the changes just described 
may be observed to take plac e. But if the cut surface 
be rapidly and thoroughly washed with a stream of 
water, little or no cork formation occurs ; the wound 
does not heal. When, however, the washed surface is 
covered with a layer of brayed-up cells of kohl rabi 
tissue, cork formation proceeds even more vigorously 
than it does in the unwashed wound. Whence it is 
to be concluded that messages are sent by the wounded 
cells and that the messages are of a chemical nature. 
As they die, these cells litjerate some substance which, 
diffusing into the living cells, quickens them to activity 
and provokes their division. This stimulator of 
specific change may be spoken ofas a wound hormone. 
Its presence may be demonstrated experimentally in 
many different kinds of wounded tissue, and in none 
better than in the succulent leaves of sempervivum and 
sedum. Leaves of these plants may be readily tom 
asunder without mechanical destrut^tion of their cells ; 
for the cell walls between the cells give and split so that 
the protoplasm of the cells remains intact. Now it 
may be shown that whereas by cutting a leaf and 
thereby destroying numerous cells the cell division 
provoking hormone is produced, by tearing it the 
hormone is not produced. The wound hormone, this 
message of healing, is sent out by the dying cells. 
Thus may plants rise by stepping-stones of their dead 
cells to higher things. 

Further insight into the circumstances in which 
wound hormones are produced may be obtained by 
observing the effects which follow upon mechanical 
injury of delicate plant-tissues, as, for example, the 
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multicellular hairs so often found on leaves and stems. 
These structures are formed each by the outgrowth and 
division of a single sutface cell. This cell divides to 
form a row of cells placed end to end ; after a few 
divisions growth ceases, and the constituent cells of 
the hair divide no more. If, however, the hairs on the 
leaf or stem of a coleus or zonal pelargonium be 
maltreated by cutting or pinching or by less drastic 
means, as, for example, rubbing gently between the 
fingers or brushing with a hair brusli, cell division may 
in certain circumstances be resumed. If a hair be cut 
across with a sharp instrument the cell cut into dies 
at once, its contents dry up, and no division occurs in 
the remaining intact cells. But if the instrument, in 
removing the top of the hair, also bruises the cell 
beneath the one cut into, the bruised cell enclosed in 
its wall, though it dies ultimately, has time to prepare 
its message, and its last will and testament consists in 
wound hormone which, passing to the next-of-kin, 
endows that cell with renewed powers of cell division. 
The wound hormone, diffusing into a cell, (exercises an 
attraction on the nucleus which moves up in the 
direction of the injury, and in consequence nuclear 
divisions and subsequent division occur in the part of 
the cell near the wall across which the hormone 
diffuses. In some plants, as, for example, the zonal 
pelargonium, the basal cell of the hair appears to resist 
injury more than the other c^dls, and hence it may 
happen that when the stem bearing the hairs is brushed 
not too liarshly, all the cells of a hair arc killed except 
the basal cell. If this sole surviving cell, though 
damaged as may he seen by a puckering of its w^all, has 
not been mortally injured, it produces wound hormone 
and thereby stimulates itself to cell division. 

It may, and T think it will be that these discoveries 
are destined to throw light on many obscure phenomena 
in plants. Thus it has long been known that by 
wounding a plant a turmoil may be set up which spreads 
from the seat of injury to the uttermost parts of the 
plant. Wlien a branch of a tree is lopped there are 
repercussions in the roots buried deep underground. 
The turmoil is visible under the microscope. In normal 
circumstances the protoplasm of a plant cell presents 
no sign of movement ; but in certain circumstances an 
incessant restlessness very marvellous to witness over- 
comes it. All its granular mass except the layer next 
the cell wall begins and continues long to circulate 
around the cell or else to stream up and down along 
certain lines. When tissues arc injured this streaming 
or circulation of protoplasm begins in cells near the 
wound, infects the cells next to them, and so on until, 
like bees disturbed in a hive, the myriad protoplasts of 
the plant are all in active movement. 

In the light of the experiments with wound hormones, 
it would seem probable that the propagation of the 
disturbance which leads to streaming is due to some 
chemical message passing by diffusion from cell to 
cell. Again, it would seem possible to ascribe the 
remarkable behaviour of the fertilised egg cell to the 
influence of a wound hormone. As is well known, the 
egg cell of a plant or animal remains quiescent until it 
is penetrated by the male reproductive cell. Soon 
after this event the fertilised cell begins actively to 
divide, and continues growth and division until the 
embryo has been formed. Ingenious experimenters 
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have shown that egg cells of the lower animals and of 
some plants may be caused to undergo division and to 
produce embryos even in the absence of fertilisation. 
Thus the unfertilised egg of a frog pricked by a needle 
has been caused to undergo division and development, 
and to give rise to fatherless tadpoles. Hence there 
would seem to be little doubt that, in normal 
fertilisation, the abrupt entrance into the egg cell of 
the male reproductive cell leads to the production of a 
wound hormone which acts specifically in provoking 
cell division. 

It might be objected that such an hypothesis pre- 
supposes an almost incredible delicacy of protoplasmic 
organisation, but the objection has no weight with the 
plant physiologist who knows from long experience that 
disturbances of protoplasm, often so slight as to escape 
our own powers of perception, may suffice to produce 
marked and far-reaching effects in plants. The 
exposure of one side of the tip of the seedling leaf of 
oat or other grass to direct sunlight for periods of so 
brief a time as ^ second suffices to interrupt 

the uniformity of its upright growth and make it do 
obeisance to the sun. The tendril of the passion 
flower has a receptivencss so acute that the hanging 
upon it of a thread weighing no more than ^ 
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milligram suffices to deflect the tendril from its course 
of growth. It curves in the direction of an incubus, 
the weight of which would have to be increased tenfold 
before we, if it were placed upon the skin, could be made 
aware of it by our sense of touch. The human eye is 
apt to distinguish small differences of light intensity. 
When we are young, our eyes can perceive the difference 
between a ninety-nine and a hundred candle-power 
lamp. As we grow old, acuteness of perception fails, 
and we are lucky if we can tell the difference between 
lights of one hundred and ninety-six candle-powers. 
A leaf can “ tell the difference ’’ between one hundred 
and 98*7 candle-power, so that its sensitiveness, as 
expressed by responsive movement, is equal to that of 
a fairly young eye. The trained eye is a wonderful 
instrument for perceiving whether or no a line be truly 
vertical, but I doubt whether its power is greater than 
that of the root of any plant. More than once a 
delicate experiment in plant behaviour has come to 
grief because the experimenter failed to notice that his 
table was not absolutely horizontal, and in consequence 
his plants not vertical. The plants themselves took 
heed of the dfsplacement and set to work to rectify it 
to the undoing of the experiment. 

{I'd be continued.) 


Large Crystals of Iron. 


'"T 'HE paper by Prof. P 3 dwards and Mr. Pfeil pre- 
A sented at the May meeting of the Iron and 
Steel Institute on The Production of Large Crystals 
by Annealing Strained Iron ” has now brought iron 
into the rapidly growing list of metals which can be 
obtained in the fonn of very large crystals. The 
research follows on a preliminary paper presented to 
the Institute by the same authors a year ago, in which 
they dealt with the commercial importance of coarse 
crystallisation in a number of defective stampings 
which had come into their possession. Methods of 
producing large metallic crystals may be classified 
under the following heads : (r) By slow cooling of 
the melt; (2) by drawmg a rod slowly out of the 
rnelt; (3) by straining to a critical amount a test- 
piece composed of small metallic crystals, followed 
by heat treatment ; (4) by the simultaneous applica- 
tion of strain and heat treatment to a metal wire. 
The method adopted by the authors is No. 3, which 
was introduced in 1921 by Carpenter and Elam in 
the case of the metal aluminium, and the large crystals 
produced arc very similar in form. 

It could have been predicted that iron would be 
more difficult to prepare by this method in th^ form 
of “ single crystal ” test-pieces than aluminium, for 
two reasons : (i) That no suitable form of commercial 
iron exists ; and (2) that no heat treatment can be 
carried out above 900® C. on account of the Ag change 
point at which the a to 7 change occurs. Another 
difficulty presented itself in the course of the research 
to which reference will be made. The authors em- 
ployed as their starting material mild steel plate 
0-125 in. thick, containing o-io to 0-13 per cent, of 
carbon and the usual amounts of commercial impuri- 
ties. The sheets were covered with a thin layer of 
scale which had to be removed by pickling in dilute 
sulphuric acid, leaving a dull metallic surface free 
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from serious defects. The test-pieces used were from 
8 to 12 in. in length by i to 2 in. in width. Chappeirs 
earlier work having shown that the presence of carbon 
in iron restricts the size of the crystals which could 
be developed, and the authors’ investigations of the 
defective stampings having shown that coarse crystal- 
lisation was more pronounced where decarburisatio|i 
has occurred, it was decided to remove all carbon from 
che test-pieces before attempting to produce large 
crystals. It was necessary to determine carefully 
the conditions of decarburisation, since the problem 
re.solved itself into obtaining an iron of suitable crystal 
size free from carbon. As the result of a large number 
of experiments, it was found that a grain size of ap- 
proximately 120 grains per square millimetre is required. 
This was obtained by decarburising at a temperature 
of 950° C. for 48 hours {i.e, in the 7 range), followed 
by .slow annealing (12 hours from 950° to roo® C.). 
The complete removal of carbon was found to be 
necessary. From this material large crystal test- 
pieces could be prepared by an elongation of 3-25 per 
cent, produced by tensile stress, followed by annealing 
just below the Ag change point (about 880® C.) for 
three days. The maximum size obtained was 
4 in. X ij in. X J in. 

A complication from which aluminium is free is 
the presence of a surface film of very fine crystals 
which masks the very large crystals produced, and in 
order to reveal them it is necessary to remove this 
layer. The authors’ experiments show that in general 
this film was just one crystal thick, and they con- 
cluded that those crystals in the original material 
which had a “ free boundary ” did not undergo the 
same kind of change during deformation by tensile strain 
as the interior crystals. . They found, however, that if 
the elongation was produced by rolling, the surface film 
of fine crystals was not produced after annealing. 
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Tensile tests were carried out on test-pieces cut from occur, for single crystals of tungsten, aluminium, and 

strips containing large crystals, so that the parallel iron are hardened by cold work, but in the case of 

portion in each case was occupied by a single crystal, single iron crystals, whatever change up to 25 per 

Values of from 9 to 10 tons per square inch ultimate cent, elongation occurs is removed on anncalmg with- 

stress and 30-50 per cent, elongation on 2 inches were out producing recrystallisation. If, however, two 

obtained, and may be compared with about 19 tons crystals in contact are deformed, there will be mter- 

per square inch and 53 per cent, elongation obtained fcrence with slip, owing to the change in the direction 

for the same material in the fine-grained condition, of the slip planes in passing from one <Tystal to the 

A single crystal cut from the coarsely crystalline strip other. In these circumstances some other kind of 
can be rolled out to 100 times its original length and movement must occur during deformation. X-ray 
reduced from 0*125 o*ooi in. without annealing analysis does not indicate any difference between the 
and without showing any signs of cracking at the lattice constants of cold worked and annealed metals, 
edges. The properties in this respect were very but shows a relation in the former between the direc- 
similar to those of the aluminium crystals made and tion of the crystallographic axes and that of straining, 
tested by Carpenter and Elam. It was found, how- The second t5q)C of deformation is interpreted there- 
ever, that in certain circumstances these large iron fore as a rotation of the crystallographic axes acconi- 
crystals were exceedingly brittle, a property not panied by elastic strain. The depth to which this 
hitherto observed with aluminium. If a crystal change penetrates from the boundaries depends upon 
were placed in a vice in a certain way and given a the degree of deformation. With small crystals but 

sharp blow with a hammer, fracture frequently occurred little deformation will cause the depth to correspond 

along what appeared to be a cleavage plane. A large with the radius of the crystals. The larger the crystals 

number of crystals were broken in this way. Only the greater the deformation necessary to cause the 
in a few cases did bending occur, such as^would happen change to reach the centres. When this second type 
in finely crystalline iron. In the large majorify of of deformation has penetrated to the centres (and 
crystals tested it was found possible to obtain fractures the strain at the crystal boundaries has not exceeded 
in two planes exactly at right angles. The authors a certain value) the authors consider that the degree 
consider it probable that the large crystals grown in of axial , alignment due to rotation has proceeded to 
strained iron possess a similar orientation. such an extent that, on annealing, it is easier for the 

Messrs. Edwards and Pfeil have established two im- atoms to form a single crystal than to revert to their 
portant facts which bear on the production of large iron original orientations. With very large crystals, how- 
crystals; (i) The critical strain required to produce very ever, before the second type of deformation has pene- 
large crystal-growth on subsequent annealing varies trated to the centres, the strain set up at and near the 
with the initial grain size of the material used, the larger crystal boundaries has become so great that, on anneal- 
the grain size the greater being the strain required, ing, the atoms in these highly strained regions prefer- 
With very large crystals, sufficient strain to cause ably form new crystals, t.e. recrystallise, 
growth cannot be applied, since recrystallisation With regard to the small surface crystals, the 
occurs at the crystal boundaries. (2) Surface crystals authors consider that a greater degree of deformation 
of the original finely crystalline aggregate behave produced by tensile stress is required before the 
differently from those in the interior and require a change is sufficiently complete to permit of growth 
greater tensile strain before they will disappear. or absorption during annealing. When, however, the 

The authors explain tliese facts in the following way. critical degree of strain is caused by rolling and the 
In the case of a single crystal it is considered that freedom of the surface crystals is thus at least partly 
deformation occurs by a process of slip causing little removed, their growth or absorption can occur, 
change in the crystal lattice. Some change must H. C. H. C. 

Immigrant Cultures in Egypt.’ 

By Sir Flinders Petrie, F.R.S. 

A GENERATION ago our view of Egypt was and secondarily from an Egyptian, it appears that he 
limited to three brilliant periods, without was ruling in Syria and holding Egypt. Other foreign 
beginnings or connexions. The discovery of the pre- names in that dynasty indicate that the Vllth and 
dynastic ages in 1895 showed two successive civilisa- Vlllth dynasties, who succeeded the first pyramid 
tions, waxing and waning, which were disentangled by age, were Syrian rulers. This accords with the frequent 
the classification of sequence-dating, and appear to use then of button badges, always of foreign work, and 
have come in first from the west and then from the bearing designs known in Babylonia and Cilicia, 
east. The further discovery of the royal tombs of the Excavation of the cemetery of the IXth and Xth 
earliest dynasties at Abydos provided a monumental dynasties capital, Herakleopolis, showed an entire 
basis for what had, so far, only been recorded history, absence of the Syrian buttons, and a throw-back on to 
There the position has rested for twenty years, but Egyptian lines, apparently due to a Libyan immigration, 

recently much more has come to light, consolidating I^st winter the study of the rock tombs of the 
the long view of the past. Uah-ka princes of Qau — south of Assyut — of the IXth 

On a jasper cylinder seal of Asiatic work, the figure and Xth dynasties, has opened a fresh view. It had 
of a king named Khandy was identified with the same already been noted that certain black granite sphinxes 
name recorded in the Vlllth dynasty of Egypt. As from Upper Egypt, which resembled the kings of the 
that king is shown receiving homage from a Syrian, Xllth dynasty, were markedly of the Galla type. At 
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Qau, the temple-tombs cut in the rock are of exactly 
the plan of the Nubian temples^ a form unknown elsc- 
wliere ; and, further, the family name — Senusert — 
of the Xllth d>masty appears. These facts link 
together and agree with the Egyptian “ propliccy ’’ of 
the Xllth dynasty, that a king Ameny (= Amencmhat) 
should arise from the south, the son of a Nubian 
woman. It appears, then, that when the Syrians broke 
in on the north, the Gallas pushed down from the 
south, controlled the artists in black granite, and 
founded a rule of the south which centred at Qau ; 
this was in alliance with the Herakleopolite dynasties, 
and eventually founded the Xllth dynasty at Thebes. 

Last year there came to light some work of a pre- 
historic culture, differing in all respects from the 
recognised prehistoric Egyptian. This year the 
clearance of a stratified deposit showed that this un- 
known culture was as old, or older, than the early 
prehistoric age already recognised. As the known 
prehistoric culture is quite continuous on all sites, 
and bears nothing like the new material, the pre- 
sumption is that we are handling remains of a still 
earlier period. This new culture is identical in the 

Obit 

Charles Oberthur. 

B y the death, at the age of seventy-eight, at Rennes 
of the veteran naturalist, Charles Oberthur, 
workers in the study of insect life have suffered the loss 
of one whom personal tastes, the circumstances of life, 
and a persevering and enthusiastic character combined 
to make a conspicuous and leading figure among the 
fraternity of entomologists. As the printer and pro- 
ducer of his own wmrks, Oberthur was able to give 
full scope to his conception of the requirements of 
entomological description and illustration. Similar 
ideals have presented themselves to others, but to 
few indeed has the opportunity been given to carry 
them out on so extensive and magnificent a scale. 
The splendid series of “ ifttudes d’Entomologie ” and 
of “ L^pidopterologie Comparee which emanated 
from his press at Rennes bear witness to his indefati- 
gable labours in the advancement of his favourite 
pursuit, and to the liberal, one might even say the 
lavish, expenditure which he devoted to the worthy 
presentation of tlie results of his entomological 
studies. The beauty and accuracy of the hand- 
painted illustrations in these volumes have never 
been surpassed. 

Thqugh the order of Lepidoptera engaged most of 
his attention, Oberthur did much to further the subject 
of economic entomology, which he rightly recognised 
as being of high importance to an agricultural com- 
munity such as that of the greater part of France. 
The material accumulated by him is of the greatest 
service to students of bionomics ; but to Oberthur 
himself the various topics offered by evolutionary 
problems, such as those . of protective resemblance, 
mimicry, phylogeny and distribution, made little or 
no appeal ; nor did he concern himself with experi- 
mental investigation of the phenomena of heredity. 
But in his own line, and in the working out of his own 
methods, he was exceptionally efficient. Many have 
had occasion to be grateful for his kindly and helpful 
generosity. 
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types of flint chipping with the flints so widely spread 
from the Fayum up to the Palestine desert. We have 
now certainly the general products of this people, who 
have as yet only been known by their flint work. 
Further, this work is closely like that of the lowest 
stages of Susa, and the Solutrean of Europe. All of 
these seem to be due to various waves of one Asiatic 
culture, and thus accord with the recent views in the 
“ Cambridge Ancient History.*’ The peculiarities of 
this earliest known culture in Egypt arc ; in flint, the 
swallow-tail arrow-head, delicate vesica tools pointed 
at both ends ; in pottery, the thinnest and hardest 
ware known, polished black, with the surface streaked 
by comb-dressing all over; in beads, glazed steatite, 
garnet, and camelian; in painting, the use of long 
rectangular palettes, concave at the ends, with green 
malachite, and red haematite face-paint. iVJl of these 
may be seen in the exhibition of the British School in 
Egypt at University College, Gower Street, open on 
July 5-26. There will also be shown more remains of 
the earliest human period known in Egypt, from the 
gravels of the eastern desert ; after further study, it 
is hoped to give some account of these. 

lary. 

Prof. Filip PoCta. 

Within the past few months death has taken heavy 
toll among the professors of the Charles* (Bohemian) 
Universit}' »f Prague. On January 7 died Prof. Pocta, 
professor if palaeontology and geology. He was bom 
in Prag ; in 1859 and studied first in our University, 
then ii: donn, in the Musee d’Histoire naturelle in Paris, 
in th< Lavalle Museum in France, and from there in 
Stockholm with Prof. Lindstrom. His first big work 
was a modern investigation of the sponges from the 
Bohemian calcareous formation, of which he studied 
not only the external form but also the interior skeleton, 
and this study he extended to sponges from Hungary-, 
Dresden, France, and from the collection of the Bonn 
University. After this he studied the rudists and 
worked in the Sorbonne, the ficole de Mines in Paris, 
as well as in the British Museum. After the death of 
Prof. Novak lie investigated the material which was 
left by Barrande, who intended to describe it in the 
eighth volume of his classical work, “ Syst^me silurien 
du centre de la Boheme.** For this purpose Po^ta 
made a great collection of illustrations of corals and 
Coelenterata, a collection which was, as regards execu- 
tion, without a rival. He also deciphered for the first 
time the inner structure of the end chamber of Ortho- 
ceras. The first part of the eighth volume was pub- 
lished in 1894 and the second in 1902. Being originally 
a palaeontologist, he became later on a geologist. He 
published much in both sciences in Bohemian, "German, 
French, and Magydr. Pocta w-as a member of the Royal 
Society of Bohemia, of the Bohemian Academy of 
Sciences, of the Geological Societies of Paris, Berlin, and 
of other learned societies. Bohu.slav Brauner. 

We regret to announce the following deaths ; 

Dr. G^rge Little, state geologist of- Mississippi, 
1868-72, and of Georgia, 1874-81, on May 15, aged 
eighty-six. 

Prof. Charles Hunter Stewart, professor of public 
health. University of Edinburgh, on June -30, aged 
sixty-nine. 



i8 


NATURE 


[July 5, 1924 


Current Topics and Events. 


The history of the discovery of insulin occupies an 
almost unique place in the scientific literature of 
recent times, and in the supplement which accom- 
panies this issue we print an account of the present 
position of investigations regarding this substance. 
So many investigators had previously been within an 
ace of making its discovery that, as Prof. MacLcan 
says, “ it still remains a mystery why insulin was not 
isolated many years ago.*' The discovery is a good 
illustration of two salient facts bearing on scientific 
rcsearcli work : first, that a very slight modification 
of a technujue which had led previous explorers to 
failure might lead one to success ; secondly, that 
research work of an applied nature, such as the search 
for a cure for diabetes, is very closely dependent upon 
related investigations which belong more properly to 
the domain of academic science — in this instance the 
improvement of methods for the accuiate determina- 
tion of small quantities of glucose in the blood. 
Insulin as now placed on the market is a therapeutic- 
ally trustworthy preparation, and there must be many 
persons who owe life and health to the careful 
administration of this substance. But we must not 
be too sanguine that a diabetic taking insulin is to 
be regarded as a normal person. Prof. MacLean's 
article also contains a warning which it is to be hoped 
will be taken seriously to heart : careful investigation 
has shown that no beneficial results ensue from taking 
any pancreas preparation by the mouth, and this also 
applies to insulin itself, wdiich is speedily destroyed by 
the juices present in the alimentary canal. From 
the academic point of view, insulin presents many 
problems of absorbing interest. At present the chief 
of these is the problem of what happens to the blood 
sugar and to glycogen after the administration of 
insulin : both apparently disappear, yet no inter- 
mediary or end products have yet been traced. 
Lastly, it cannot be too strongly emphasised that the 
discovery, from start to finish, could not have been 
made without those experiments on living dogs which 
some would seek to have abolished. 


I 42 Viet.), duplicate objects “not required for the 
purposes of the Museuni '* ; but they have not as 
yet the power to lend. We do not know that they 
want it. If they are given it, we may rely on them 
to exercise it with due discretion. The British 
Museum is a storehouse to which there come by 
thousands inquirers from the uttermost ends of the 
earth. Such a student must not arrive in London 
to find that, of the objects he wishes to compare, one 
has been sent to Aberdeen and another to Penzance. 
There can never be any advantage in encouraging the 
British Museum to emulate the admirable Circulating 
Department of the Victoria and Albert Museum. 

In the Times of June 26 there was a somewhat 
sensational paragraph entitled “ New' anti-tuberculosis 
vaccine." It was stated that Prof. Calmette of the 
Pasteur Institute had, with various collaborators, 
discovered a new tuberculosis preventive. The 
further contents of the paragraph show that in its 
essence the discovery is not altogether new and has 
in part, at any rate, been referred to on more than 
one occasion, and most recently in the Annales de 
rinstitut Pasteur (xxxviii., 1924, p. 371). Calmette’s 
vaccine is a living culture of tubercle bacilli which 
has been grown on a potato medium containing bile 
and glycerin for thirteen years. During this period 
it has become avirulent and is incapable of produciiifi 
tuberculosis. 1 1 is claimed, however, that it is capable 
of establishing an immunity against virulent tubercle 
bacilli, and particularly so when injected into calves 
shortly after birth. The protection afforded by the 
avirulent bacilli lasts for more than a year. It is 
believed that the same results may be obtained in 
infants, and some work in this direction is briefly 
referred to in the Times paragraph. 

In Nature of May 10, p. 685, we published a 
note on the alleged discovery of the long-sought 
virus of foot-and-mouth disease by Profs. Frosch and 
Dahmen of Berlin. From the reputation of these 
workers and their statement of experiments we were 


Why it should have been left to Sir Douglas 
McGarel Hogg, Sir William' Bull, and Sir Malcolm 
Macnachten to bring in "a Bill to confer certain 
pow'ers on the Trustees of the British Museum," we 
have been unable to ascertain ; nor can we discover 
whether the idea arose in the minds of those gentlemen I 
spontaneously, or whether the seed was sown by 
some such body as the Museums Association. The 
Bill is, in brief, to empower the Trustees, under 
certain conditions, to lend for public exhibition in any 
gallery or museum controlled by a public authority 
in Great Britain, specimens falling under the graphic 
arts, jcw'elry, and " objects of art in gold, silver, 
bronze or crystal," — a sufficiently curious selection.^ 
It proposes, therefore, an extension of the openings ^ 
already made in the foundation Act of 26 George II., 
by which all objects entering the Museum were to 


inclined to regard the discovery as correct, and this 
now appears to be so. In an article in the Lancet of 
June 28 considerable details are given of a lecture 
delivered by Dahmen and Frosch at Utrecht, and it 
is therein stated that a committee of six experts, 
including such well-known investigators as Titze, 
Giesc, Kleine, and Gins, have been able to confirm the 
statements of Frosch and Dahmen, and that with 
subcultures of the virus in the sixth and twenty-sixth 
generation they had succeeded in reproducing the 
disease. On the assumption that the virus of foot- 
and-mouth disease has been discovered, it has been 
assumed by some that a royal road has been opened 
up for the prevention of the disease, but it is perhaps 
scarcely necessary to point out that this is not a 
corollary, for the establishment of immunity may not 
take place in spite of the presence of the virus. 


" remain ... to all Posterity." The Trustees have The annual conversazione of the Institution of 
already obtained power to exchange, sell, or dispose Electrical Engineers held at the" Natural History 
of (7 & 47 George HI.), as also to give away (41 & Museum, South Kensington, on Thursday, June 26, 
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was one of the most notable of a long series of annual 
functions in pleasant surroundings, due to the fact 
that it was held on the hundredth anniversary of the 
birth of Lord Kelvin, and formed a part of the group 
of centenary celebrations being held this summer in 
scientific and engineering circles, and to include, as 
we have already announced, the Kelvin Centenary 
Oration by Sir J. J. Thomson on July lo and the 
Kelvin C'entenary Banquet on the following day. A 
large company was received by the president. Dr. 
Alexander Rus.sell, and Mrs. Russell and members of 
the Council of the Institution, and an excellent 
programme of vocal and instrumental music, in which 
Miss Phyllis Carey Foster took part, was provided in 
the Reptile Gallery, while the string band of the 
Royal Engineers performed in the Central Hall. 
Many distinguished engineers were present, and there 
must ha\ e been many there who remembered Lord 
Kelvin’s regular attendance at these conversaziones 
in his later years. 

It is of interest at the present time to recall that 
Lord Kelvin, Sir George Stokes, and Prof. Huxley 
were elected fellows of the Royal Society in the same 
year and on the same day, namely, June 5, 1851. 
Each of this brilliant triumvirate lived to receive 
the honour of the presidency, in 3883, 1885, and 
i8yo respectively. The certificate of candidature of 
Lord Kelvin (William Thomson) w^as .signed by 
Michael Faraday, John Couch Adams, and Adam 
Sedgwick, the distinguished Woodwardian professor 
of geology in the University of Cambridge. Tn 
retrospect, the support of Sedgwick is especially 
interesting .since we know, through Sir Archibald 
Geikie, that from the year 1844 onw'ards for .some 
eighteen years Lord Kelvin watched with increasing 
impatience the spread of the doctrines of the Uni- 
form itarian School ill geology, and at length, in 1862, 

" broke silence on the subject, declaring the doctrines • 
of that school to be opposed to physical laws.** It 
was one of the accepted tenets of the Uniformitarian 
School that the range of past time available for the 
explanation of the phenomena of geology was un- 
limited ; but by arguments drawn from the origin 
and age of the sun’s heat, the internal heal and rate 
of cooling of the earth, and the tidal retardation of 
the earth’s rotation. Lord Kelvin fixed limits to the 
possible age of our planet. These have, of course, 
more recently been disputed. Lord Kelvin was 
always most punctilious in correspondence. Follow- 
ing the onerous engagements incidental to the 
celebration of his professional jubilee at Glasgow in 
1896, he occupied himself on the way to London in 
writing autograph acknowledgments of the con- 
gratulation of friends. Not a few of his distinctive 
shorter papers were composed during railway journeys 
between Glasgow and London. In fact, wherever 
there was motion he found an atmosphere of calm, 
the hum of machinery acting as a mental stimulus. 
Mention may be made here that Lord Kelvin’s 
portrait, by Orchardson, hangs in the Royal Society’s 
meeting-room, the^ift of a circle of fellows. 

A TORNADO of hurricane strength swept over a 
fifty-mile stretch of the southern shore of Lake Erie 
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in the afternoon of Saturday, June 28. According 
to the correspondent of the Times, three hundred 
persons are believed to have perished at Lorain, 
and the number of persons injured in the devastated 
track is estimated to be 2500. Many buildings are 
completely wrecked at Lorain, and in parts of the town 
it is reported that not a house was left standing. 
The principal destruction and damage occurred 
between Sandusky and Cleveland, and fear is enter- 
tained for some small passenger steamers plying on 
the Lake. The report states that the full extent of 
the damage will not be knowm for days. Earlier in 
the day, much havoc is said to have been caused by 
storms in the Upper Mississippi Valley. At Peoria, 
Illinois, hundreds of houses were unroofed and 
damage is reported from other places. The U.S. 
Weather Bureau will without doubt give details of 
the tornado. In the past, many such storms have 
been dealt with, notably by Finley and F'errei. 

In view of some criticisms that have been made in 
Canada concerning Dr. V. Stefansson’s recent geo- 
graphical discoveries in the Arctic, attention may be 
directed to an article in the Geographical Journal for 
June. The Royal Geographical Society, on receiving 
j from Mr. J. White, technical adviser to the Ministry 
I of Justice, a detailed statement of the criticisms, sub- 
mitted these to a searching examination by an 
impartial authority. All relevant original documents 
I were consulted, including blue books of the various 
Franklin search expeditions, Sverdrup’s charts of the 
j adjoining regions, and Dr. Stefansson’s own charts. A 
' lengthy reply to Mr. White’s letter, illustrated with 
charts, is published. Each point is examined in great 
detail, and the conclusions reached may be taken as 
inal. They completely exonerate Dr. Stefansson of 
j the charges that his discoveries of new land were 
anticipated by previous explorers, with the sole excep- 
tion that Lougheed Island may have been sighted by 
Richards in 1853, but there was no suggestion of a 
I land mass of the size of the island charted by Dr. 

I Stcfans.son. The extensive islands now called Brock 
and Borden .Islands were never suspected to exist. 
The Royal Geographical Society has done a service 
to polar exploration in disposing of th^e criticisms 
and establishing the validity of Dr. Stefansson’s 
I claims. 

In our issue of June 16, 1923, p. 818, reference was 
made to the formation of a committee to collect funds 
in order to commemorate the late Prof. A. D. Waller 
and Mrs. Waller. We understand that the fund has 
now reached a total of 1820/. and that a meeting of 
subscribers, probably a final one, will be held on 
July 5 at 5 p.M. at the London (R.F.H.) School of 
Medicine for Women. It will be remembered that the 
fund is to be used for the promotion of scientific 
research and is to be administered by the council of 
the T-ondon (R.F.H.) School of Medicine, with which 
Prof. Waller and Mrs. Waller were associated for 
many years. It is hoped that the fund will reach 
2000/. by the time of the meeting on July 5, and that 
it will then be possible to discuss the final form of the 
memorial. 
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The staff of the Bombay Department of Agriculture 
interested in research into botanical and genetical 
problems has grown very considerably of recent years, 
and on April 14-16 the plant breeders of the Depart- 
ment held a conference in the Botanical Laboratories 
of the College of Agriculture, Poona, under the 
presidency of Dr. W. Burns, Economic Botanist to 
the Government of Bombay. An introductory 
address by Dr. H. H. Mann emphasised the need of 
attacking problems of economic interest in a truly 
scientific manner, and the subsequent proceedings of 
the conference, when methods of testing the perform- 
ance of varieties of crop plants of economic import- 
ance were rigorously examined in the light of modern 
knowledge of statistical, botanical, and agricultural 
technique, suggest that Dr. Mann preaching to 
the converted. Some forty specialists gathered at 
the conference, which was convened at short notice ; 
they were drawn from the fifteen workers in the 
Government Plant-breeding Department, the five men 
working under the Sassoon David Trust, the Indian 
Cotton Committee investigators, and the staffs of the 
Economic Botanist and the ITorticultunst. The 
conference also utilised the occasion to examine the 
experimental and demonstration plots conducted by 
the Poona College of Agriculture, of whicli Dr. Burns 
is Principal. At the close the conference recom- 
mended to the Director of Agriculture that such a 
conference should be held annually, and that next 
year it should meet in Surat. 

The influence of Joseph Leidy on science forms the 
subject of three interesting addresses delivered in 
December last at the Academy of Natural Science of 
Philadelphia and published in the Scientific Monthly, 
April 1924. The veteran Dr. Edward S, Morse said 
that in the midst of the rush for the description of 
new species, Leidy pursued liis researches on the 
habits and anatomical details of creatures ranging 
from the protozoa to mammals, and his profound 
knowledge of the osteology of mammals enabled him 
to lay with a master hand the foundation for the 
palaeontology of the reptiles and mamitials of North 
America. Nearly a third of his published memoirs, 
extending over a period of forty years (1848^88), are 
on this subject. Prof. W. B. Scott reminded liis 
audience that Leidy throughout his life was primarily 
interested in human anatomy and that he remained, 
almost to his death, professor of human anatomy in 
the Medical School of the University of Pennsylvania. 
Prof. Scott paid generous tribute to the value of 
Leidy’s work in palicontology and geology. He 
stated that Leidy was the first to show that there 
were native horses and rhinoceroses in America, and 
he also found the first American camel. Prof. H. S. 
Jennings . pointed out that Leidy seems to have 
attempted and carried out to a remarkable degree of 
success the project of forming for himself, and com- 
municating partly to others, a detailed picture of the 
living world in relation to the environment. He was 
the better enabled to do this because of his artistic 
' aptitude ; indeed his work is largely a portrayal of 
Nature as seen by a thorough scientific artist, of 
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which his great memoir on the fresh-water rhizopods is 
an outstanding example. 

We learn from Science that F*rof. J. C. McLennan, 
of the University of Toronto, has been elected 
I president of the Royal Society of Canada. 

The Agricultural and Horticultural Research 
Station of the University of Bristol will be open to 
visitors on July 15, when the experimental work in 
progress will be demonstrated by the staff. 

I Mr. E. E. Austen has been appointed deputy 
keeper in the Department of Entomology of the 
British Museum (Natural History), South Kensington. 

The Franklin Institute of the State of Pennsylvania 
for the Promotion of the Mechanic Art.«i was in- 
corporated on March 30, 1824. The centenary, 
therefore, falls due this year, and will be celebrated 
on September 17- 19- 

Applications are invited for two as.sistantships at 
the Solar Observatory of the Commonwealth of 
Australia. They should be sent to reach the High 
Commissioner for Australia, Australia House, Strand, 
W.C.2, by, at latest, July 31. Further particulars 
arc obtainable upon request. 

Mr. E. R. D. Maclagan has been appointed by 
the President of the Board of Education to succeed 
Sir Cecil Harcourt Smith, who will retire from the 
position of Director and Secretary of the Victoria 
and Albert Museum in September next. Mr. Maclagan 
has been deputy keeper of the Department of Archi- 
tecture and Sculpture in the Museum since 1921. 

The Imperial Botanical Conference opens at tlie 
Imperial College of Science and Technology, South 
Ken.sington, on July 7, under tlie presidency of Sir 
David Prain. A large number of overseas and British 
botanists have signified their intention of attending 
the Conference, for which an attractive programme 
has been arranged. 

The Safety in Mines Research Board is in need of 
the services of a number of abstractors-— men or 
women — able to make rapid and accurate translations 
(abstract or full) from German and French scientific 
publications. Applications for the posts, giving full 
particulars of qualifications, etc., should be addressed 
to the Under Secretary for Mines, Mines Department, 
Dean Stanley Street, S.W.i, not later than July 19. 

A GOVERNMENT chemist is required for service in 
Fiji, largely in connexion with the agricultural depart- 
ment. Candidates should, if possible, be University 
graduates ; they must be associates and fellows of the 
I Institute of Chemistry, and have had experience of the 
work of a public analyst. Requests for forms of 
application and for further particulars should be 
addressed in writing to the Private Secretary (Appoint- 
ments), Colonial Office, Downing Street, S.W.i. 

A Decimal-Metric Conference has been arranged 
by the Decimal Association and will be held on July 9 
in the house of the Institution of Electrical Engineers. 
The subjects to be discussed are decimal coinage. 
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with special reference to the ten-penny shilling, and 
piecemeal proposals for introducing metric weights 
and measures. Among the speakers will be Sir 
Robert Horne, Sir Robert ffadfield, Sir Napier Shaw, 
Mr. Jfarold (?ox. Mr. Gordon Sclfridge and Mr. Felix 
Blakemore. A number of chambers of commerce 
and other public bodies in the Dominions Overseas 
are sending delegates, and representatives from the 
United States will also be present. In connexion 
with the Conference a visit to the National Physical 
Laboratory, Teddington, has been arranged for 
July 3 0. 

At a meeting of the Botanical Society of Edinburgh, 
to be held at the Royal Botanic Garden, Edinburgh, 
on July 17 and 18, demonstrations and communica- 
tions on various aspects of vegetative plant propaga- 
tion are to be given. At the morning sessions of the 
meeting, numerous illustrations of the methods and 
results of propagation from stem, leaf, and root, wdll 
be presented, while the afternoon sessions will be 
devoted to the reading of papers and to a general 
discussion of the exhibits. The following papers will 
be read : (i) The propagation of clematis, by Miss 
Edith Philip Smith ; (2) on cuttings of camphor, by 
Miss Oona Reid; (3) horizontal branch propagation, 
and (.^) root cuttings, by Mr. L. B. Stewart ; (5) 

propagation by bulb sctdcs, by Dr. R. J. D. Graham. 


Xhe Egyptian Government Almanac for 19-4 
(Cairo: Gov^ernment Publications Office, 19-24 i pti^e 
10 P.T.) maintains the high standard of usefulness 
of former editions. It contains a good deal of statis- 
tical matter, but aim.s rather at being explanatory and 
descriptive. Matters of scientific interest include 
some papers on the geographical features of Egypt and 
a useful article on the Nile, its tributaries and water 
supply. There are notes on the survey of Eg>^pt, the 
antiquities department and the physical department, 
including a summary of meteorological data. The 
section on agriculture and industries is particularly full. 

Messrs. H. Sother.\n and Co., 140 Strand, W.C.2, 
and 43 Piccadilly, W.r, have just issued No. 789 of their 
“ Price Current of Literature,” being No. 3, 4 » 

their “ Catalogue of Science and Technology,” and 
comprising the titles and bibliographic details of some 
hundreds of books relating to physics, many of which 
arc rare and of great interest and importance. A 
valuable list of w'orks by, and respecting. Sir Isaac 
Ncw’toii is included. The catalogue should appeal to 
all students of physics. 

TtRRATi M. — In announcing the award of a Research 
Prize of 1000 dollars to Dr. Mary Evelyn Laiiig in 
Nature of June 28, p. 935* shouhl have been stated 
that the award referred to is the Ellen Richards 
Re.scarch Prize for 1924. 


Our Astronomical Column. 


Eyei’jkces used by Sir William Herschel. — It 
is well known that Sir William Herschel stated that 
at times he used eyepieces giving magnifying powders 
ill the neighbourhood of 6000. The eyepieces them- 
selves seem to have been lost sight of after his death, 
and considerable scepticism as to the reality of these 
powers wTis expressed by subsequent waiters. But 
recently. Dr. W. H, Steaven.son, wdio w^as making by 
request a thorough examination of the Herschel 
instruments at Slough, found the eyepieces in question, 
and measured their powers with a dynamometer. 
He found values agreeing within 10 per cent, of those 
staled by Hcr.schel, the highest power being w^ell 
over 6000. This was naturally a single lens, ,V,, inch 
in diameter. From a highly enlarged photograph the 
lens was seen to be not a natural spherical drop, but 
carefully figured. The curves were hyperboUe rather 
than circles, and the twT) sides were not quite sym- 
metrical, but Dr. Steavenson found that he could 
get fair definition on a portion of Saturn : the 
(iiameter of the well-defined region was only 26^ 
so that it must have been excessively difficult to keep 
objects in the field without equatorial mounting. 
It is satisfactory that Sir William Herscliers accuracy 
of statement is once more vindicated. 

Minor Planets. — The observation of these bodies, 
which was greatly interrupted by the War, is now 
once more in full sw 4 ng. Several interesting objects 
liave been detected in recent months. Astr. Nach. 

5293 contains a study of the special perturbations 
by Jupiter and Mars of 132 Acthra, by Mr. C. J. 
Merfield, of Melbourne Observatory. He gives osculat- 
ing elements for the oppositions of 1924, 1925, 1926, 
together wdth an accurate ephemeris for the next 
few' weeks. This body was found by Watson in 
} ^ 73 » and was then lost for fifty years, being recovered 
in December 1922. 

Nach. No. 5292 contains some observations 
of Eros made at Berlin-Babelsberg last autumn, its 
magnitude being 9-6. The planet afterwards went 


sontliward, and its observation w^as continued at 
Johannesburg. Dr. Witt, its discoverer, is engaged 
on a careful study of its perturbations, in order to 
predict the conditions of its near approacli to the 
earth in Januarv^ 193^* These recent observations 
will be very useful, as tiie planet w^as fairly near the 
earth. 

The last assignment of numbers to recently dis- 
covered planets extended to No. 995 - As many have 
been discovered since, the next numbering, in a few^ 
months' lime, will undoubtedly extend beyond 1000. 
It should be noted that the number of those known 
to exist, but not all observed sufficiently for definite 
numeration, passed 1000 several \;^ears ago. 

Kepokt of the Cave Observ.vtory. — Dr. H. 
Spencer joiies, recently appointed H.M. Astronomer 
at the Cape, has just ’^issued his first annual report. 
Besides the usual meridian observations, heliometer 
comparisons of the major planets with neighbouring 
stars are being made regularly. These have a con- 
siderably smaller probable error than meridian places, 
so will ultimately be very useful for improving the 
tables of these bodies. 

Stellar spectrographs have been taken wnth the 
Victoria telescope for the measurement of radial 
velocities. Many plates have also been taken for 
proper motions both with tliis telescope and the 
astrographic : they are examined by Dr. Iniies with 
the blink micrometer. Messrs. Long and Skjellerup, 
two voluntary observers, used the small equatorials 
for the study of fio variable stars, obtaining more than 
140 observations. 

Dr. Halm is continuing his studies on stellar masses 
and luminosities. He suspects that the masses are 
grouped round the values 6*5, 3*3» terms 

of the sun ; they appear to form a geometrical 
progression. Further details are promised shortly. 

Wireless time-signals for the use of ships are sent 
from the Observatory to Slangkop, where they are 
automatically distributed. 



22 


JV/f rURE 


[July 5, 1924 


Research Items. 


POPUI-ATION AM> Knviroxmrxt. — Dr. S. M. 
Shirokogoroff has })ul)lished, tliroiigh Messrs. Edward 
Evans and Sons of Shangluii, under the title “ Ethnical 
Ihiit and Milieu/' a valuable study of population 
problems, in which he lays down a number of pro- 
positions supported by examples drawm mainly from 
.liis studies of tlie peoples of north-eastern Asia. In 
a community, if an increase of population exceeds the 
possibility of nourishment, the excess of population 
must perish or the natality must be regulated by some 
means, meflical, artificial, social, etc. Increase of 
population is regulated by the extent of territory and 
by the growth of culture ; the more intensive the 
exploitation of territory, the larger the population it 
may nourish, as, for example, in an agricultural as 
contrasted with a hunting community. Maintenance 
of the level of numerical value must be understood 
relativ^cly to the variation of culture and territory, a 
conclusion which has a direct bearing upon the 
question of degeneracy and decline of any given people. 
Variation of some aspects of the cultural complex is 
followed by variation in the whole complex and entails 
a period of cultural disequilibrium. Physical de- 
generacy may be either a process of extinction or a 
substitution of one anthropological t\'pc for another ; 
in both cases there is an ethnical disequilibrium. 
Limitations being imposed upon the possibility of 
variation in the factors of culture, territory and 
density of population, which are interdependent, the 
general conclusion follows that there will be a de- 
generation or decline and an end of the present species 
of man. It is probable that the greater part of the 
way to absolute density of population is already 
covered, and that mankind is at present near its 
culmination. 

Thk Mother Goddess in Egypt, — In No. ti of 
the Journal of the Manchester Egyptian and Oriental 
Society, Mr. John Lewis analyses certain forms of 
Egyptian belief with the view of showing that they 
point to conceptions associated with the cult of a 
Great Mother Goddess such as Prof. Elliot Smith 
has postulated to lie at the root of primitive and early 
religion. Mr, Lewis compares the graffiti of the 
rocks at Gebel Hetematt, Wady Hammanat, and 
Selslleh, and the paintings of the prehistoric tomb 
near Hierakonpolis, with the cave drawings of France 
and Spain, and from their similarity deduces that 
they are based upon identical magical ideas connected 
with food and protection. The statues of the god 
Min, at one time a female deity, link up the ideas of 
water, the life-giving element, the shell, which is the 
life-giving female deity, procreation, the mother-deity 
and the father-deity. The girdle of Hathor-heads on 
the slate palette of Narmer is a development of the 
shell-girdle, the strength of Hathor-lsis, which con- 
nects the shell-deity with Ilathor. 

Griental Prehistory. — M. J. de Morgan con- 
tributes to V Anthropologic, t. xxxiv. 1-2, the first of a 
scries of articles on the prehistory of Western Asia 
and Egypt. Jn neolithic times, possibly from late 
quaternary times, it is suggestefl as a working hypo- 
thesis that the areas under consideration were 
inhabited by four races — in the north a white 
Caucasic race, of which traces may perhaps still be 
found in the remote mountain districts of the 
(Tiucasus ; in the south, stretching from Elam to the 
Mediterranean, a negrito race related po.ssibly on 
one side to peoples living in the Indian Peninsula, 
on the other to the inhabitants of the European 
caves; in Egypt and North Africa, Berbers; and 
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Semites in Arabia. This multiplicity of races at this 
stage throws no light upon the question of origins. 
That part of Western Asia, of which the country of 
the Euphrates and Tigris — the cradle of civilisation 
— is the centre, is cut off from the rest of the world. 
It contains three types of geographical areas, a 
mountain region, plateaus, and plains. An examina- 
tion of the geological conditions from early quaternary 
times indicates that Chaldaea, lying between moun- 
tains and plateaus with their cold and humid 
climates and the hot dry desert area, alone afforded 
conditions suited to man in early times, and this 
owing to the fact that it was watered by two rivers. 
The plateaus did not become habitable by man until 
he possessed dome.sticated animals capable of subsist- 
ing on pasture land. 

Animal Life in Deserts. — In the Proceedings of 
the Royal Society, B, vol. g6, 1924, pp. 123-131, Mr. 
P. A. Buxton records the results of some investigations 
made in Palestine on the relations of temperature and 
moisture to animal life in deserts. This observer finds 
that the soil surface commonly reaches 60'^ C. at mid- 
day, and certain insects are active upon it even at that 
temperature. Their body temperature is lower than 
might be expected, probably owing to loss of water 
during respiration. An interesting point is that the 
black form of a dimorphic gra.sshopper has a body- 
temperature 4-5° higher than the buff form, when 
exposed to the sun. If the loss of water hypothesis be 
correct the insect’s need for water is greater than is 
commonly believed. Deserts have a great diurnal 
range of temperature and of relative humidity. The 
night air is often almost or quite saturated with 
moisture, while by day the humidity may drop to 
20 per cent. It appears that the desiccated fragments 
of the annual vegetation are hygroscopic : that they 
take up a considerable proportion of water from the 
moist night air and hold it for several hours after the 
sun has risen. The author believes that this property 
of the dried pieces of grass and herbage is one of the 
foundations which support all animal life in de.serts 
during summer. These fragments, with the moisture 
absorbed over night, are eaten by certain insects 
which in turn become a source not only of food but 
also of water, for the birds, lizards, predaceous 
insects, and other carnivorous animals. 

Symbiosis between Termites and their In- 
testinal Frotozoa. -L. R. Cleveland has given 
further details of his work on the symbiotic relation- 
ships between the intestinal protozoa of termites and 
their host {Biol. Bull., vol. 46, pp. 177-225, 19-24). 
The protozoa principally concerned arc flagellates — 
Trichonympha and related forms. By incubating 
termites at 36® C. for 24 hours (a method due' to 
Gnissi) the flagellates are killed, but the termites are 
uninjured. If such “ defaunated ” termites are given 
their normal diet of wood, they eat ejuantities of it, 
but they become less active and die within three or 
four weeks. If " defaunated ” termites are placed 
with ordinary ones, the former — by feeding on the 
fa?ccs of the latter — become reinfected with protozoa, 
and after about ten days regain the ability to utili.se 
wood and can live indefinitely. When termites were 
starved, the wood -ingesting protozoa in their in- 
testine died within eight days, and the termites when 
returned to a wood diet lived only a few weeks. 
These and other examples emphasise the close corre- 
lation between the wood-feeding habit and the 
presence of protozoa. That the latter use the wood 
as food and not the intestinal fluids of their host is 
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proved by direct observation — numerous wood 
particles are present in the posterior portion of 
Trichonympha — and by the fact that these protozoa 
die ten to twenty days before their host when wood 
is withheld. In normal-feeding termites a large 
percentage of the wood which they have eaten may 
be found in the protozoa, and in termites starved for 
a few hours it is almost impossible to find any wood 
articles in the intestine ; they have all been ingested 
y the protozoa and the particles gradually disappear. 
A large amount of glycogen is present in these protozoa 
produced by digestion of the wood. The termites 
furnish food and lodging to the protozoa, and the 
latter provide products formed by digestion of the 
wood — a clear case of symbiosis. The young termites 
feed on excreta loaded with flagellates, so that they 
are practically certain to become infected, anti then 
they begin to cat wood. 

Mass Rklations of Cytoplasm and Nucleus. — 
Prof. R. W. Hegner brings together (Scientiu, June 
1024) evidence from his observations on Arcella and 
Opalina and from those of other investigators on 
protozoa, in regard to the mass relations existing 
between cytoplasm and chromatin, nnd concludes 
that the following generalisations are reasonably 
established : At each stage in the life cycle of these 
organisms there is a fairly definite amount of cyto- 
plasm associated with each nucleus. The size of the 
nucleus is an indication of the amount of chromatin 
contained within it ; the amount of chromatin is the 
real factor involved in the ratio of nucleus to cyto- 
plasm. Nuclear division is initiated by an increase 
in the amount of cytoplasm as compared with that 
of the nucleus. 

Vitality of Pollen Grains. — Mr. S. Nohara 
(Japanese Journ. of Botany, vol. 2, No. i) has made 
an experimental study of the pollen in several species 
and hybrids of Salix. Germination of the pollen was 
most successful in 2-3 per cent, sugar solution, begin- 
ning ^'ery quickly, and the pollen tubes attaining a 
length of 4-8/1 in half an hour. 'J'ests of the longevity | 
of pollen showed that it was much affected by tem- 
perature, humidity, and light, and that its germinating 
power could be maintained for .seventy days in a dry, 
cool, dark pUice. Temperatures .so low a.s 21^ below 
zero for 8 hours do not lessen the germinating and 
fertilising power, while a temperature .so high as 37^ 
kills the pollen. Chloroform vapour terminates the 
germinating power of pollen in 4-5 hours, and ether 
vapour in 20 hours. Tn certain hybrids between 
Salix viminalis and S. multinervis the pollen and seeds 
yore nearly normal, but the catkins show'ed various 
intensexual conditions. 

Botanicwl Note.s from Ceylon. — The Annals of 
the Royal Botanic Gardens, Peradeniya, vol. viii,. 
May 1924, is mainly contributed by Mr. T. I^etch, 
Government Botanist and Mycologist, ('eylon. A 
long paper upon the insect catcliing proclivities of the 
flowers of species of Aristolochia cultivated in Ceylon 
includes a record of their insect visitors so far as 
identification of the tropical insects had proved 
po.ssible. Mr. Fetch concludes that the flics are 
attracted to the flowers by their odour, which is 
offensive in A. gigas, but in .some species, such as 
A, ridicnla and A, clegans, is not detected by man's 
senses. The flies then seem to enter the tube of the 
flower by accident, and are prevented from crawling 
out by the inwardly and downward!)^ directed hairs, 
until later these hairs wither. One interesting con- 
clusion from the record of insect visitors is that the 
hooded type of flower, which is regarded as primitive, 

IS the most effective in attracting and trapping insects ; 
the .striking bizarre forms, such as A . ringens, attract 
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I few tlies, so that " the advantage of a furtlier evolution 
I in the direction taken by these extraordinary forms 
is not obvious." Mr. Fetch also describes the species 
of Xylariaceac recorded for Ceylon up to the present 
date (pp. 119-166), and has a note upon extraordinary- 
forms of fructification extending the range of variation 
recorded for Diplodiella. Mr. C. Ragunathan con- 
firms the occurrence of teleutospores in Hemileia 
vastatrix B. and Br., the coffee leaf disease ; they 
were previously recorded by- the late Prof. Marshall 
Ward, but have not been .seen by sub.<iequent in- 
vestigators. 

Origin of Tinstone. — Bulletin No. 5 of the Geo- 
logical Survey of Nigeria, by Mr. C. Raeburn, deals 
with the tinfields of Nassarawa and Ilorin Provinces 
(London : Crown Agents for the Colonies, 1924. 10s. 

net.) It describes two .separate areas in considerable 
detail and discusses the origin of the tin.stone, which 
it .says " is due to pneumatolytic action on the granite 
and gneis.ses near their contact. This gives rise to 
greisen, usually containing topaz and tin, and carry- 
ing networks of quartz veins with tinstone, and at 
times to a complete replacement of the rock in the 
direction of topazisation or micasisation. As regards 
that part of the tinstone which is related to the 
pegmatites, it must be emphasised that it, both in 
point of time and manner of origin, is quite different 
from the other. On the one hand we have tinstone as 
an original constituent which had already commenced 
to crystallise before the intrusion of the rock ; on the 
other wc have tinstone as a later mineral formed by 
pneumatolysis after the intrusion and solidification of 
the granite." 

Zirconium and Hafnium Ores. — The results of 
some analy'^ses of zirconium ores by G. Hevesy and 
V. T. Jantzen are published in the Chemical Netos for 
May 30. Malacon from Madagascar and from Hitterd 
is particularly rich in hafnium, the former containing 
so much as 7 per cent, and the latter 5 per cent, of 
hafnium oxide. Three out of four specimens of 
thorteveitite show^ed a higher hafnium than zir- 
conium content. The superior radioactivity of ores 
w'ith a high hafnium-zirconium ratio over that of the 
more abundant zirconium ores is due to the presence 
of uranium and thorium oxides. 

Meteorological I>.\ta over the Oceans. — From 
various sources the Royal Netherlands Meteorological 
Institute has produced some useful tables of monthly 
meteorological data over the oceans for the year 1921 
(Bulletins 6’ and 6®). The computations are for ten- 
degree .squares and give the mean force and direction 
of the wdnd, t'ne atmospheric pressure, air and water 
temperature, and cloudiness. In the Atlantic Ocean 
the data are given between 3^ to 23'' N. and 25'^ to 
43” W. and between o'^ to 20° S. and 10'' E. to lo'" W. ; 
in the Indian Ocean between 10'^ and 20*^ N. from 70"" 
to 90“ E. and between 10^ and 30° S. from go'^ to 
no® E. ; w-hile in the Pacific Ocean the limits are 
TO® to 30® N. and 140® to i6o® W., and 10“ to 20" S. 
and 90" to no® W. The observations thus leave out 
of account large areas of the oceans especial^ in high 
latitudes, and are not complete in many' parts of the 
Pacific Ocean within the limits given. But they' can 
of course be obtained only on frequented trade routes. 
The number of observations in each month varies in 
different squares from one to more than a hundred. 
The corresponding data for 1917-1920 consisting only 
of Dutch observations are promised shortly. 

Free- Air Temperatures and Wind Directions. — 
The Monthly Weather Review for January, published 
by the U.S* Weather Bureau, has an article by Mr. 

W. R. Gregg show ing the relations between the above. 
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The purpose of the discussion is to utilise, for the 
advancement of the subject, the available free-air 
observations made in the Ibiitcd States from 1915 
to the present time. All observations made with 
kites are coiisidered, but the discussion is chiefly con- 
fined to data from Drexel, Nebr,, and Ellendalc, 
N. Dak. Observations of wind and temperi*ture are 
grouped for i(> points of the compass for the surface, 
and for one, two, three, and four thousand metres 
above sea-level for each station, also for spring, 
summer, autumn, winter, and the year. The observa- 
tions with N.N.W. to N.N.E. and S.S.E. to S.S.W., 
with distinctly north and south components, are 
separately combined for each elevation. At all levels 
to at least 4 kilometres much higher temperatures 
prevail with south component than with north com- 
ponent surface winds. Differences are smallest in 
summer, averaging about C. The differences are 
greatest at i and -2 kiionietres, but at ^ kilometres 
they average 7® to 8^ L. It is pointed out that the 
free-air position of a low barometrical centre is 
usually to the north-west of the sea-level position, 
and that of a high to the south-west, so that winds 
are south-westerly above the sea-level positions of 
lows and north-westerly above the sea-level positions 
of highs, and consequently the air above lows is 
warmer than that above highs. Taking the lowest 
and highest pressures at different heights as the basis 
of comparison, it is found that the lowest pressures 
arc accompanied by the lowest temperatures, the 
pressure itself at any level being largely a function 
of the mean temperature of the air column beneath. 
Numerous examples and charts are given, showing 
the influence of the source of air supply on the changes 
of temperature experienced during the passage of 
areas of low and high barometer. The discussion is 
of great value to experimental meteorology. 

Adsorption. — Since Gibbs deduced an equation for 
the change of concentration of a dissoh’ed substance 
at the surface of separation of its solution from another 
material, in terms of the rate of change of surface 
energy with concentration, attempts have been made 
to test its validity by experiment. The most success- 
ful experiments up to the present were those of 
Donnan and Barker in 1911. J. H. Mathews and 
A. J. Stamm, in the May number of the Journal of the 
Americcin Chemical Society, describe experiments at a 
litpiid-liquid interface, using a drop-weight method. 
Solutions of dimethylaniline in heptane and in benzene 
were used. The qualitative results confirmed Ciibbs’ 
formula, and by calculation from the quantitative 
results Langmuir’s theory of adsorption was found to 
be verified, namely, the adsorption is one molecule 
thick up to concentration.s where a complete surface 
layer is formed. The molecular thicknesses and cross- 
sections agree with those of other investigators. 

Apparjcnt Sklkc'itvk Reflection of X-Rays by 
C rystals. — Dr. W. Kossel, in the Zeitschrift fur 
Physik for May, deals witli the observations of 
C'lark and Duane, which these authors have inter- 
preted as indicating selective reflection. Kossel 
points out that, according to the ideas of the mechan- 
ism of radiation held up to the present, a coherence 
between the radiation of separate atoms, such as is 
required to explain selective reflection, is not to be 
expected, since the times during which they are 
excited are supposed to be irregularly distributed. 
He finds it possible to explain a good deal of the 
experimental material of Clark and Duane, in part 
quantitatively, by considering the variations of the 
absorption coefficient of the crystal. X-rays of wave 
lengths for which the coefficient of absorption is 
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small penetrate to a greater depth into the crystal 
than those for which it is large, and stronger inter- 
ference effects are produced by the crystal Lattice 
with the first than with the second. It seems doubt- 
ful whether any new phenomenon, which can be 
described as selective reflection, is involved. 

^Iaoneton Numbers and Atomic Structure. — 
It is interesting to note that a certain amount of 
scientific work is still being carried out in Russia. 
Dr. j. Dorfmaiin contributes a paper, dated from 
Leningrad, to the May issue of the Zritschrift fur 
Fhvsi/i, in which he puts forward a series of hypotheses 
as to the relation between the electron orbits of the 
elements, and their magnetic properticis. Bohr has 
shown that atoms with a closed electronic configura- 
tion, where the orbit groups contain 2, 4, 6, 8 similar 
Wfc orbits, are diamagnetic; and that paramagnetism 
appears when they contain i, 3, 5, 7 orbits. If there 
is only one electron in an orbit group, the magnetic 
moment due to it is given in Bohr units, by the /f 
number of the orbit ; the author assumes that, with 
a group having 3, 3, y or 2p +1 orbits. 2p of them form 
a symmetrical diamagnetic complex, while one of 
them takes part in the paramagnetism, and con- 
tributes a moment of k units to the atom. The 
moments due to different asymmetrical orbit groups 
are supposed to add, when the principal quantum 
number n is the same for all the groups concerned ; 
while for different values of n they are regarded as 
combining vectorially. Orbit configurations have 
been worked out for different ions of the elements 
between scandium and zinc ; and values of the 
magnetic moments have been calculated, on the 
above assumptions, which agree quite well with the 
observed values. A similar table is given for the 
elements from lanthanum to hafnium, for which, how- 
ever, the observational data are not quite complete. 

Steam-Nozzles. — The third report of the Steam- 
Nozzles Research Committee has now been presented 
to the Institution of Mechanical Engineers, and com- 
prises {a) tests on convergent impulse nozzles, 20“ 
nominal angle, with thick partition plates ; (6) a series 
of tests to determine the effect of chamfer on the 
exit edges of comparatively thick plates ; (c) work 
on the I -inch I’arsons standard 430 B blades, which 
emphasises the effect of entry on nozzle efficiency ; 
(f/) the first test results of a set of straight elementary 
nozzles designed by I’rof. A. L. Mellanby. The 
general shape of the curves obtained for the velocity 
coefficients of steam-nozzles (given in the second 
report) has been corroborated, and in one or two cases 
the curve has been carried sufficiently far into the 
low velocity region to indicate that it “ turns over ” 
as predicted by Mr. Martin. The effect of chamfering 
thick plates of convergent nozzles is clearly shown in 
the present report ; it would appear that a thick 
plate nozzle with a chamfered exit can be made as 
efficient, over a consitlerable working range, as a 
nozzle with very thin plates. A straight elementary 
nozzle is in general 5 per cent, more efficient than the 
practical types of nozzles which have been tested. A 
review of both second and third reports goes to show 
that the condition of entry or of exit is important ; 
the steam should approach the nozzle as smoothly 
and as slowly as possible, and no flat surfaces should 
be left on the exit side of any nozzle. There are other 
interesting conclusions on the effect of superheat, for 
which reference should be made to the report. The ‘ 
work of the committee is proceeding without in- 
terruption, and has been greatly assisted by con- 
tributions from the British Electrical and Allied 
Industries Research Association. 
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. International Conference on Soil Science. 


T he fourth International Conference on Soil Science 
was held in the building of the International 
Institute of Agriculture at Rome on May 12- ig, when 
between 120 and 150 delegates from various countries 
were present. The Ministry of Agriculture appointed 
the following delegates from Great Britain : Dr. N. M. 
Comber, Dr. B. A. Keen, JMr. H. J. Page, and Mr. 
(;. W. Robinson. 

The general organisation of the conference was in 
the hands of Prof. Hissink, of Groningen, Holland, 
and the actual arrangements for the meeting w'ere 
carried out by local committees in Rome. 

In all, some 250 papers were presented to the 
conference, distributed over the following sections 

{(i) Physical Properties, and Mechanical Analysis 
of Soil. 

(b) Application of Soil Science to Field Conditions 

2. Chemical Properties of Soil. 

3. Biochemical and Bacteriological Studies. 

4. Soil Classification. 

5. Soil Surveys and Maps. 

6. Physiological Studies in Relation to Soil. 

'I'liese sections met both independently for the con- 
sideration of their own papers, and jointly for dis- 
cussions of common interest. 

In adtlition, the following lectures were given during 
the conference : 

La nitrification et ses consecpiences agricoles. Prof. 
G. Andre (Paris) ; Recent Advances in Soil Phy.sics, 
Dr. B. A. Keen (Rothamsted) ; Dispersoidchemie und 
Bodenkunde, Prof. G. \Viegner (Zurich) ; Die 
modernen Ziele ziir Krforschung der Baktcrien- 
liitigkeit im Boden, Prof. J. Stoklasa (Prague); The 
h'ertiliser Industry of the l/nited States in Relation 
to Soil Science, Prof. J. G. Lipinan (New Jersey) ; 
Analisi del terreno e suo valore. Prof. A. Menozzi 
(Milan). 

Some considerable time before the conference, 
arrangements had been made for certain outstanding 
c|uestions to be studied co-operatively by workers in 
(lifferent countries. The reports of the.se investiga- 
tions formed an important section of the conference. 
Among them may be mentioned an investigation of 
the various methods employed for dispersing soil 
samples prior to a mechanical analysis. Samples of 
two given soils w^ere distributed to each w'orker so 
that the results of the various methods were strictly 
comparable. 'J'he mechanical analyses showed con- 
siderable variations, not only among the different 
methods, but also for the same method in the hands 
of different workers. The studies tire to be continued 
and extended in view of the vital importance of com- 
plete dispersion of the soil suspension for the newer 
methods of mechanical analysis, such as those of 
Od6n and Robinson, which depend on one single 
sedimentation. 

Further joint discussions took place on the (juestion 
of base exchange in soils and on the production and 
cause of soil acidity. It cannot be said that any 
general agreement emerged from these discussions, 
nor in the present state of our knowledge would this 
be expected. The contributions of Ramann and 
Wiegner on base exchange were noteworthy. The 
former supported tlie view' that base exchange alone 
is produced by neutral salts ; hydroxides and salts 
with alkaline reaction give base exchange and adsorp- 
tion ; acids and acid salts decompose the silicates, 
aiut an exchange between the cations of the silicates 
and the hydrogen of the acids causes the formation 
of acid soils. Wiegner developed the view' that base 
exchange in clay or soil is a special case of the so- 
called “ polar exchange-adsorption, and i.s' inti- 
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mately linked up wdth the degree of dispersion of the 
clay. On this view a clay particle may consist of an 
aggregate of smaller particles. The total surface of 
the compound particle is available for base exchange 
phenomena, while the electrical properties of the 
aggregate are a function of its outer surface only. 

All the six .sections combined for the di.scu.ssion on 
soil acidity. The chief value of this discussion, which 
extended over too wide a range for an adequate 
summary to be given here, was the opportunity affordetl 
for those studying the subject from the physico- 
chemical aspect to appreciate the problem from the 
physiological point of view, and vice ver.sa. A number 
of the speakers dealt with the efforts made to develop 
a field technique on which practical recommendations 
as to liming could be based. Prof. HLssink described 
his quantitative adaptation of the w'ell-known Comber 
test for .sour soils that was now in extensive use in 
Holland as a means of measuring lime requirement. 
Dr. Comber directed attention to the danger in assum- 
ing that any qualitative test thatshowred a reasonable 
degree of quantitative relationship for any given soil 
type was suitable for general application. 

Special mention must be made of the w'ork of 
Section 5. In the face of considerable difficulties, 
financial and otherwise, a very complete account of 
the present position of soil survey w'ork was collected 
from experts in many different countries. With tlie 
a.ssistance of the Geological Institute of Rumania, 
Bucharest, Profs. Murgoci and Opresco were able to 
have these memoirs printed for distribution to the 
conference. The v olume forms a most valuable record 
of the present state of the subject, and wall be of great 
value for comparative studies. 

In connexion with the conference, a small exhibition 
of apparatus, maps, etc., wais held. Several members 
took this opportunity of demonstrating the apparatus 
they had already described at the conference. The 
younger (xerman w'orkers are showing considerable 
activity in devising field instruments. The problem 
of measuring the moisture content of soils in situ by 
means of the electrical resistance has been attempted 
before, but the apparatus was not satisfactory. The 
new method of Dr. Gdtz, of Berlin, is based on the 
same principle, but is a distinct improvement and 
appears to be of great promise. Dr. Trenel, of Berlin, 
demonstrated an apparatus for measuring the Ph of 
soils in situ. 

Perhaps tlie chief value of a conference such as this 
lies not so much in the meetings and reports as in 
the numerous opportunities afforded for informal dis- 
cussions with workers from other countries. The 
conference was well served in this respect, as the local 
committee arranged several receptions and excursions 
during the meeting. The Italian Government took 
an active interest in the proceedings ; the King was 
present at the opening of the conference, and the 
Minister of National Economy attended the closing 
meeting. 

The final act of the conference was to establish an 
International Society of Soil Science, having as objects 
the promotion of soil science by means of conferences, 
the formation of special committees for co-operative 
work, the publication of a review, and the institution 
of a central office in the International Institute of 
Agriculture at Rome, w'here all reports and documents 
can be filed, and from which members can obtain 
information needed in their work. 

The first president is Prof. J. G. Lipman, of the 
New Jersey Experimental Station, and on his invita- 
tion, the conference appointed America as the place 
for the fifth meeting. The following were elected 
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honorary members : Prof. Cayeux ‘(France), Prof. 
Glinka (Russia), Prof. Murgoci (Rumania), Prof. 
Kamann (Germany), Sir John Russell (England), and 
Prof. Winogradsky (France). The acting-chairman 
and general secretary is Prof. Hissink, Groningen. 
Holland. The International Mitteilungen fUr Boden- 
kunde has been taken over as the official journal of 
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tne society, and will be in future published by the 
International Institute of Agriculture at Rome. 

The society has undoubtedly an important future^ 
and it is hoped that it will have many British juembersi 
Further information can be obtained from either Pro^*.. 
Hissink or Dr. B. A. Keen, . Rothamsted Experi- 
mental Station, Harpenden. B. A. Keen. 


International Mathematical Congress. 


D uring next August, Toronto is to be the scene 
of two great scientific gatherings. The British 
Association will hold its ninety-second annual meeting 
on August 6-13, and an International Mathematical 
Congress will be held on August 11-16. International 
gatherings of mathematicians have previously been 
held in Zurich (1897), Paris (1900), Heidelberg (1904), 
Rome (1908), Cambridge (1912), and in Strasbourg 
(1920). The North American continent is for the 
lirst time the meeting place of such an assembly. 
The natural boundary of distance, with the incident 
expense of transportation, is being in a large measure 
overcome by the generosity of the Governments of 
the I )ominion of Canada and the Province of Ontario, 
each of which is making a contribution of 25.000 
dollars to defray the expenses of the Congress. 
The greater part of these funds will be used to assist 
the passage of eminent European men of science, 
mathematicians, and representatives of those sciences 
and professions which apply mathematics. It is 
estimated that the attendance from Europe will 
exceed one Iniudred and lifty. The British repre- 
sentation on the applied side promises to be large. 
At least twenty will come from France, nearly as 
many from the Scandinavian countries, and more 
than a dozen from Italy, Not less than fifteen 
hmropean countries will be represented. The attend- 
ance from Canada and the United iStates is expected 
to run into the hundreds. 

Dithculties in arranging suitable dates for the 
(.'ongress delayed the sending out of notifications. 
The Organising Committee has tried to notify all 
those likely to be interested resident in countries 
adherent to the International Mathematical Union, 
or eligible for adherence thereto. In all, some six 
thousand notifications have been sent out, and a 
large number of universities and learned societies 
have been invited to be represented by delegates. 
Among those bodies which will be represented are 
the National Committees of the International .Mathe- 
matical Union. These Committees are, as a rule, 
appointed by the National Academics of the respective 
countries, and through them the Academies might be 
regarded as obtaining representation. Many of the 
Academics, however, will, in addition, be directly 
represented. This, for example, will be the case 
with the Reale Accademia dei Jdneei and the 
Academic des Sciences de ITnstitut de Franep. 
Many specialised scientific societies too have named 
delegates. Among such are the Societe .Mathe- 
matique do France, the Circolo Matematico di Palermo, 
the American Mathematical Society, the Physical 
Society of London, the Societe Fran^aise de Physique, 
the Royal Astronomical Society, the Royal Meteoro- 
logical Society, and sister societies in a number of 
different countries. Statistical and actuarial societies 
will also be represented. The Institution of Naval 
Architects, the Institution of Electrical Engineers, 
the Institution of Mechanical Engineers, and other 
engineering organisations have appointed repre- 
sentatives. The same is true of the British Associa- 
tion and the corresponding organisations in France 
and the United States. The National Piiysical 
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Laboratory and the Bureau of Standards have also 
named delegates, while many universities will be 
represented, including, among others, Cambridge, 
Paris, and Rome. 

The Congress is being held under tne auspices of 
the University of Toronto and the Royal Canadian 
Institute, and will be conducted in accordance with 
the regulations of the International Research Council. 
Prof. J. C. Fields, president of the Royal Canadian 
Institute, is chairman of the Organising Committee, 
and the other members of the Committee are Sir 
Robert Falconer, president of the University of 
Toronto, Prof. A. T. DeLiiry, Prof. J. C. Mcl.ennan, 
Prof. C. A. Chant, Mr. T. H. Hogg, Or. J. S. Plaskctt, 
Prof. M. A. Mackenzie, Prof. E. F. Burton, Mr. j. 
Patterson, Mr. W. P. Oobson, Wing-Commander 
E. \V. Stediiian, and Prof. J. T^. Synge (secretary). 
Dr. F. A. Moure, bursar of the University of Toronto, 
is acting as treasurer. An Editorial Committee has 
been organised, with Prof. Fields as chairman. There 
are also associate committees to deal with hospitality, 
excursions, printing, publicity, meeting rooms, signs 
and messengers, finance and transportation. 

An excursion has been arranged for a selected 
party to tlie Western Provinces on special trains, 
leaving Toronto on the night of Sunday, August 17' 
and returning in about three weeks’ time. There will 
also be an excursion through Northern Ontario, and 
excursions to Niagara I^alls on August 9 and August 
16, the route being by steamer across Lake Ontario, 
the journey each way taking about tivo hours. 

The Congress will meet in the following sections : 
Section I. Algebra, theory of numbers, analysis. 
Section 11 . Geometry. 

Section III. (a) Mechanics, mathematical physics. 

(b) Astronomy, geophysics. 

Section IV. (a) Electrical, mechanical, civil and 
mining engineering. 

(h) Aeronautics, naval architecture, 
ballistics, radio telegraphy. 

Section V. Statistics, actuarial science, economics. 
Section VL History, philosophy, didactics. 

It will be observed that this scheme of sections 
differs from those adopted at former congresses in 
the additional attention devoted to the applications 
of mathematics. It has been devised in order to 
secure in the sphere of applied mathematics full 
opportunity for consideration not only of those 
questions the interest of which is purely scientific, 
but also practical problems of engineering the solu- 
tions of which contribute directly to the cause of 
material progress. 

The Organising Committee would be obliged if 
those who expect to attend the Congress would notify 
the secretary to that effect, stating their order of 
preference in accommodation from a choice of hotel, 
boarding-house, or university residence. Abstracts 
of papers intended for presentation should bo in the 
hands of the secretary well in advance of the meeting. 

Further information may be obtained from Prof. 

J. L. Synge, secretary of tne Organising Committee, 
International Mathematical Congress, Royal Canadian 
Institute, 198 College Street, Toronto Canada. 
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The Physical and Physico-chemical 

I K the joint discussion held by the Faraday Society. 

and the Textile Institute at the British Empire 
Exhibition, Wemhley, on June i;, under the presi- 
dency of Sir Robert Robertson and Mr. Lester, a 
number of important developments of research on 
textile fibres was disclosed. The papers covered a 
wide field and dealt with the physical properties of 
cotton, wool, flax, and silk fibres. It is intended in 
this article to describe some of the points raised during 
the discussion rather than to refer in detail to the 
subject-matter of the papers, which is to be published 
later. 

The introductory address was given by Dr. W. I.. 
Balls, who proposed to divide physical research in 
textiles into two sections : (i) that relating to the 
physical unit in each raw material; and (2) that 
relating to the larger field concerned with the building 
up of the yarn and fabric. The appropriateness of 
this division is at once apparent ; it separates, at 
least vaguely, the bio-physical problems from the 
mechanical ones, implying by the latter those prob- 
lems concerned in the transformation of a mass of 
raw material into a useful yarn or fabric. lu his 
conclusion Dr. Balls said : “ The defects of yarn and 
fabrics which admittedly exist, together with other 
defects whose existence is not even recognised, were 
formerly due to faults in the machinery employed. 
Many of these have been oJiniinatcd in the course of 
time"; and the physicist is now concerned rather with 
studying the causation of defects which are inherent 
in the properties of the raw material.” 

This warrants a note of criticism. The present 
writer pointed out that though the importance of 
physical tests on raw materials cannot perhaps be 
overstated, at any rate from the grower’s point of 
view, yet at the same time it should be clearly under- 
stood that there are, on the industrial side, limitations 
to the profitableness of such work. I refer particularly 
to trade samples of raw material. It would no doubt 
be an easy though laborious matter to obtain valuable 
information concerning certain characteristics of the 
cotton fibres and their correlations, for example, 
provided one confines the effort to one or more special 
varieties. But it must be borne in mind that the 
practical spinner has no direct interest in special 
varieties ; he buys and mixes his raw material 
according to market prices. Such raw material makes 
physical research on the ” textile unit ” a most un- 
certain and despondent field when the results are 
interpreted according to the expectations of the 
spinner or manufacturer. To take an example, it is 
now known that the lustre of a doubled yarn depends 
on a certain relationship between the constants for 
spinning the singles and for doubling them. If this 
condition is not satisfied, it is easy to make a highly 
lustrous raw cotton into a less lustrous yarn than 
might have been produced by using a less lustrous 
cotton and working it properly. This is quite apart 
from the measurable characteristics of raw cottons, 
such as staple length, fineness, or convolutions, etc., 
and shows that the relative position of the fibres, 
determined by the spinning processes, is at least 
as important as the properties of isolated fibres. 
Again, the percentage irregularities of yarns spun from 
high- and low-grade cottons are about the same, so 
that this important property does not depend appreci- 
ably on the raw material. Such examples might be 
multiplied a hundred-fold. While not denying that 
many of the defects existent in yarns and fabrics are 
rightly concerned with variability in the raw material, 
it is necessary to emphasise theTfact that many 
defects are traceable to the machines, scarcely one of 
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Problems relating to Textile Fibres. 

which, in the writer's opinion, cannot be improved by 

a ical research". Dr. Balls’ remark that the 
y of the scientist in industry is largely condi- 
tiohed by the degree of stabiUty of the industry " is 
only too true ; it enforces the necessity for work oh 
the complex mixtures of raw material almost uni- 
versally used in practice, and leads us to the conclusion 
that work of this character is the more immediate. 
Furthermore, it is the duty of the Textile Industrial 
Research Associations to supply such practical in- 
formation while still keeping a preserve for work on 
"textile units,” which, it is hoped, will eventually 
be of vital importance to the producer of the raw 
material. 

Dr. S. A. Shorter dealt with the nature of the 
recovery from strain of the wool fibre, in particular, 
attributing the creep to the combined effects of elastic 
and impeded elastic portions of the fibre structure 
rather than to its plasticity, to which property, other 
authors have ascribed the effects. He stated that the 
elasticity of wool approaches the ideal, the hysteresis 
being almost entirely a true effect, and suggested that 
the fibre acts as a two-phase system, including (^it) a 
perfectly elastic framework, {b) a viscous fluid ; the 
two affording a complete explanation of tlie pheno- 
mena observed in the finishing of woollen and worsted 
fabrics. Mechanical models were described to illus- 
trate the type of structure advocated, and tlie system 
of impeded elastic elements was used to e.xplain how’ 
the shedding fault arises in a loom which has been 
standing over (sa>^) the w'eck-end. 

Some experiments’ on loaded gelatin sticks were 
described by Mr. Pool, who concluded that the elastic 
effects observed in such purely colloidal systems were 
analogous to those simulated by Shorter’s model. It 
was pointed out by Dr. Mardles that similar effects 
were common in many materials, e./^. steels, time and 
stress introducing new phases initiated bv molecular 
changes. Mr. Peirce tiiought the effects were due to 
impeded but reversible orientations within the mass and 
these effects were ultimately inherent in the molecules 
themselves. Jn his paper on the fibre balance. 
Dr. Barratt described load-extension diagrams show’- 
ing the relative degree of non-recovery from strain in 
wool, cotton, silk (viscose) and ffax, the order, as indi- 
cated, being decreasing. Dr. Shorter was of the 
opinion that in the case of the wool fibre, practically 
all the residual strain would disappear by wetting, 
while he agreed that with cotton fibres a small amount 
of non-recovery persists. 

Two important communications w'ere made by 
Dr. T. Barratt on the lustre of cotton fibres and tlie 
transparency of fabrics. The lustre comparisons were 
made by a special arrangement of a Joly photometer, 
the fibre pads being so mounted that varying angles 
of incidence and diffusion could be obtained, and also 
so that they could be rotated in their own plane. 
Unmerccrised and mercerised cotton and glass fibres 
\yere tested and the conclusions drawm that (i) the 
light reflected from a mercerised fibre in certain 
positions is concentrated within a small angle; (2) the 
light from an unmercerised (twisted) fibre is scattered 
over a wdde angle ; and (3) the lustre is enhanced when 
a number of mercerised fibres are laid parallel to eacli 
other (the case of a sateen with " floating " threads). 
The increased lustre shown by a mercerised fibre is 
due to light regularly reflected in a plane containing 
the length of the fibre. In keeping with this result, 
the work of the writer and Mr. Adderley wajj men- 
tioned, which showed that in doubled yarns the 
optimum lustre w^as obtained w hen the fibres in the 
doubled yarn arc parallel to its axis, so that, looking 
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along the yarn, the light is mainly reflected along the 
length of the fibres. 

Using the Joly photometer, measurements of (i) the 
total transparency of fabrics (defined as percentage of 
incident light transmitted), (2) thread transparency 
(the percentage of liglit falling on the threads alone, 
which is transmitted), were made. The determination 
(2) was made possible by dyeing the thrccids black and 
so obtaining a measure of the light transmitted by 
the spaces alone. From the combined readings it is 
then possible to calculate the total light incident on 
threads aUme and that transmitted by threads aUme, 
which is a measure of thread transparency. 

Mr. C. K. Nodder showed slides of the structural 
charcicteristics of compressed flax fibres, up to fifty 
daily growth rings being visible, and also the spiral 
fibri'lhe in each layer. Herzog and Jancke have 
obtained X-ray point diagrams with fla.x and ramie 
fibres which they attribute to a rhombic (or mono- 
clinic) symmetry of constituent crystallites. With 
powdered fibres they obtained diffraction rings con- 
firming this result. Flax and ramie fibres subjecte<l 
to similar compression presented optical effects which 
.indicate the true crystalline nature of their structure. 

A large number of physical data relating to the silk 
fibre (the ultimate filament of fibroin, two of which, 
gummed together by sericin, form the cocoon thread) 
were detailed by I)r. W. S. Denham. The mo.st 
interesting of these concern the crystalline structure 
found by Herzog and Jancke. Some measurements 
on the lustre of silk fibres with the plane of incidence 
perpendicular and parallel to the fibre length were 
discussed in terms of the arbitrary expressions for 
lustre recomineiuled by Zart, Schultz, and Adderley, 
and J)r. I )enham reasonably advocated some uni v^ersal 
standard. The lustre is greater with the plane of 
incidence containing the fibre length (cf. Barratt, 
supra). The thermal conductivities of textiles have 
been measured by ISIiss Rood ; the values, for the 
same density, increasing in the order, silk, wool, 
artificial silk^ linen, and cotton. 

An interesting account of experiments on the taut- 
ness of aero-fabrics was given by Dr. Kamsbottohi, 
who pointed out that though dope may be regardecl 
as the primary factor in fixing tautness, still the 
nature of the fabric is of importance in maintaining 
this property at high humidities and after long 
exposure. J'abrics woven from fine yarns preserve 
tautness better than those containing coarser yarns, 
and linen, cotton, and silk all give satisfactory taut- 
ness at low humidities. With cotton and linen, at 
high humidities the tautness falls but recovers wdth 
absorption of water by the fabric, whereas with silk 
the tautness falls off continuously, so that silk fabrics 
arc inferior to others. Mercerised cotton is preferable 
to unmcrcerised cotton or linen. Measurements on 
strength and deterioration on weathering were given. 
Dr. de Waele asked if it were possible to obtain a mesh 
of (say) silk and cotton w^hich would have constant 
tautness, in reply to which Mr. Crompton said it was 
quite feasible to double artificial silk and cotton to 
test this point. 

The action of light on textiles w^as discussed by 
Dr. Barr, who laid stress on the difficulties of measur- 
ing the photochemical action due to sunlight, which is 
the real aim of such research. With sunlight the 
spectrographic method has given negative results, 
while only incomplete data have been obtained by 
using glass .screens. The method of first dyeing the 
fibres and exposing them to white light has given 
some practical results, but these are difficult to inter- 
pret, being complicated by the ill-defined nature of the 
light stimulating the reaction and the possibility of 
unknown interaction between fibre, dye, and the 
reaction products. 
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With the mercury arc in quartz, rapid deterioration 
of textile fibres may be developed, but such effects 
cannot be safely translated into terms of sunlight. 
Cellulose is very scn.sitive to wave-lengths less tlian 
3000 A.V., which exist in the mercury arc but not in 
sunlight. Aston's work on cotton and linen threads 
(for aero-fabrics) indicates that witlylight from the 
mercury arc, the most destructive rays have wave- 
lengths less than 3Q90 A.U., a conclusion which has 
been verified by Ramsbottom by using coloured glass 
screens. Two hundred hours’ exposure to sunlight 
produced no effect. Assuming that ionised oxygen is 
responsible for the deterioration, Lindeinann has 
deduced from the quantum theory that the most 
destructive radiation has a wave-length of 3230 A.U. 

Very little is known about the tendering action of 
light on other textile fibres. Silk appears to be con- 
siderably more affected than linen, while wool is almost 
immune. 

Mr. F. D. Farrow referred to .some recent advances 
in the experimental study of warp sizing, and dealt 
w'ith the work of Owen and New^ on the oscillating 
resisting properties of yarns, and that of F'arrovv and 
Lowe on the viscosity of starch pastes. The work on 
viscosity involves a modified Poiscuille’s equation, a 
“ coefficient of flow ” being measured which is pro- 
portional to a power of the pressure, the index varying 
between i and 2. 

A review of the recent work on the moisture 
relations of textile materials was contriljuted by 
Mr. A. K. Urquhart and Dr. A. M. Williams. 1 'he 
hysteresis effects observed in the authors' work have 
been interpreted in terms of Zsigmondy's theory of the 
existence of capillary spaces wdthin a gel, which, in 
the case of cotton, have a diameter of the order 
13 X lO"® cm. A study of the rates of absorption and 
desorption indicates that these processes are dis- 
continuous. 

A paper on the effect of water in the w^et-spinning 
of flax was given by Dr. W. H. Gibson, who held the 
view that the proce.ss was conditioned by a gradual 
variation in the fibre constitution from pectin through 
intermediate products to cellulose. There is appar- 
ently a considerable breakage of the fibres (about 
12 in. long) with a drafting reach of 3J in., as might 
be expected, and frequency curves showing the dis- 
placement of the breaking load modes of the yarn 
and rove confirm this. 

In addition to the papers submitted for discussion, 
a number of interesting slides of linen fabrics from 
Tutankhamen’s tomb were exhibited by Dr. A. Scott. 
These depicted (a) a linen veil, unbleached, 150-160 
threads per inch x 80 threads per inch, in reflected and 
transmitted light; (b) a pall of much coarser linen 
fabric ; and (c) a very friable linen fabric having two 
threads one w^ay and one the other. 

Sir Robert Robertson pointed out the great import- 
ance of obtaining further knowledge of, the action of 
light on fabrics, and Mr. Lester remarked that w’e 
knew next to nothing about the life of a fabric, recall- 
ing the process of laundering and the effect of acid. 
In a few months a fabric might lose 60 per cent, of 
its strength. A. E. Oxley. 


University and Educational Intelligence. 

Birmingham. — The degree of Ph.D. has been 
awarded to the following candidates, the subjects 
of the theses being indicated in each case : Mr. N. F. 
Budgen (Researches with cadmium) ; Mr. Denis 
Bunting (An investigation of the brittle ranges of 
brass) ; Mr. Kamil Iskander (The development of 
preci.sion measuring instruments for the determina- 
tion of the heating value of gases) ; Mr. T. D. Jones 
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(The strata temperatures of the South Wales coal 
held, and causes of variation in the same ; Hygro- 
metric observations in South Wales collieries). 

Dublin. — Among the honorary degrees which have 
been conferred at Trirtity ('ollege are the following : 
D.Sc. : Prof. R. A. Millikan, of the California institute 
of Technology, Pasadena, and Prof. E. J^. Poulton, 
Hope professor of zoology in the Pniversity of 
Oxford ; D.Litt. : Prof. Ernest A. Oardner, Yales 
professor of archaiology. University ('ollege, f^ondon. 

Lei-:i)s.— -Mr. A. Seymour-Jones has presented to 
the Leather Industries Department his library, consist- 
ing of about 200 books on leather and kindred subjects, 
and a set of framed photomicrographs for display in 
the Department. 

It has been decided to institute a lectureship in 
medical radiology and electro-therapeutics, and to 
appoint thereto Dr. Scargill and Dr. Cooper as joint 
lecturers. Mr. William Davies has been appointed 
<lemonstrator in engineering. 

London. — Prof. E. A. Gardner, Yates professor of 
arclueology in the University, tenable at University 
('ollege, 1 ms been elected Vice-Chancellor for in 

succession to Mr, IT. J. Waring. 

Dr. B. B. Baker has been appointed as from October 
I to the University chair of mathematics, tenable at 
the Royal Holloway College. Since 1920 Dr. Baker 
has been lecturer in mathematics at the University of 
Edinburgh ; in 1021 he was elected a fellow of the 
Royal Society of Edinburgh and hon. secretary of 
the Edinburgh Mathematical Society. His published 
work includes various articles in mathematical and 
scientific journals. 

Dr. ('. L. Burt has been appointed as from August i 
to the University (part-time) chair of education, 
tenable at the TvOndon Day Training College. From 
1908 to 1912 Dr. Burt was lecturer in experimental 
psychology in the University of Tdverpool, and from 
T912 to 1913 assistant lecturer in the Psychological 
Laboratory, Cambridge. Since 1913 he has been 
psychologist in the Education Department of the 
London County Council. He has published a 
number of works on intelligence tests and allied 
subjects. 

The title of profes.sor of surgery in the University 
has been conferred on Dr. ('. C. Choyce in respect of 
his appointment as Director of the Surgical Unit at 
University College Hospital Medical School. 

The titie of reader in geology in the University has 
been conferred on Mr. H. (Gladstone Smith in respect 
of the post held by him at East T-yOndon ('ollege. 
Mr. Smith has been lecturer in geology at East London 
(.'ollege .since 1918. 

The title of professor of physics in the University 
has been conferred on I’rof. O. W. Richardson in 
respect of his part-time appointment as Director of 
Research in the Department of Physics at King’s 
College. Prof. Richardson will cease to hold the 
\yhcatstone chair of physics, which he has occupied 
since 191^, on taking up the Yarrow Research 
IVofcssorship of the Royal Society on August i. 

iSir Hermann Gollancz has given his library to 
I niversity College to commemorate his twenty-one 
years’ tenure of the Goldsmid profcs.sorsliip of 
Hebrew. Mrs. Preedy has pre.sentcd to the University 
library a valuable collection of books on Greek and 
Roman archieology and art, formerly belonging to her 
son, the late J. B. Knowlton Preedy, who served for 
some years prior to the War as a secretary in the 
Imiversity Extension Department. 

following doctorates have been conferred : — 
D.bc. {Chemistry) : Miss M. L. V. Gayler (Bedford 
College), for thesis entitled “ The Constitution and 
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Age-hardening of the Quaternary Alloys of Alumin- 
ium, Copper, Magnesium, and Magnesium Silicide ” ; 
D.Sc. {Physiology^ : Mr. J. A. Hewitt (King’s College), 
for a thesis entitled Metabolism of Carbohydrates 
(Part III.)”; D.Sc. {Physiology): iVIr. l\ M. R. 
WaLshc (University College and University College 
Ho.spital Medical School), for a thesis entitled “ (i.) 
The Physiological Significance of the Reflex Pheno- 
mena in Spastic Paralysis of the Lower Limbs, 
(ii.) On certain Tonic or Postural Reflexes in Man, 
with special reference to the so-called ‘ Associated 
Movements,’ (hi.) On Variations in the form of Reflex 
Movements, notably the Babinski plantar response, 
under different degrees of Spasticity and under the 
influence of Magnus and de Kleijn's Tonic Neck 
Reflex ” ; D.Sc. {Geology) ;• Mr. Ernest Neaverson, 
for a thesis entitled ” Ammonites from the Upper 
Kimmeridge Clay.” 

A degree of M.Sc. in the principles, history, and 
method of science has been instituted for both internal 
and external students. 

Manchkster. — Applications are invited for the 
headship of the department of pure and applied 
physics in the College of Technology. The position 
carries with it the title and status of lecturer in the 
University. The latest date for the receipt of applica- 
tions, which should be sent to the Registrar of the 
College, is July 16. 

Oxford. — Among the recipients of honorary degrees 
at the Juicaenia held on June 25 were Sir Humphry 
Rolleston, Bart., president of the Royal College of 
Physicians, and Prof. S. .Mexandcr, professor of 
philosophy in the University of Manchester, who 
received the degrees of D.Sc. and D.Litt. respectively. 

Prof. Sydney Chapman, at present professor of 
mathematics and natural philosophy in the University 
of Manchester, has accepted the invitation of the 
Governing Body of the Imperial ('ollege of Science 
and Technology to undertake the chief professoiship 
of mathematics at the Imperial College beginning in 
September next, in succe.ssion to Prof. A. N. VVhitehead, 
who has been appointed to the chair of philosophy at 
Harvard University, U.S.A. 

At the universities’ conference held at Simla in 
May it was decitled that an Indian inter-university 
board should be constitutetl with one representative 
of each university, to facilitate the co-ordination of 
university work, to assist in obtaining recognition 
in other countries of Indian degrees, diplomas, and 
examinations, to act as an appointments bureau 
for Indian uni\ ensities, to facilitate the exchange of 
professors, and generally to fulfil such duties as may 
be assigned to it from time to time by the Indian 
universities. The cost of maintenance of the board 
is to be met by equal contributions from the uni- 
versities, but the Government of India and the 
provincial governments are to be asked to make a 
grant towards its expense. It has for some years been 
recogni.sed that some such co-ordinating body was 
needed, and in April 1920 a committee was formed for 
drafting an outline of its functions and constitution. 
The project was further advanced at the Congress 
of I.' ni versifies of the Elmpire in 1921, but the uni- 
versities were not unanimously in favour of the 
proposals then formulated. The board now to be 
set up will be the Indian counterpart of the Conference 
of C'anadian Universities, the Standing Advisory 
Committee of the Australian CTiiversities, the Vice- 
Chancellors’ Committee of South Africa, and the 
Standing Committee of Vice-(.'hancellors and Princi- 
pals of the Universities of Great Britain and Ireland. 
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Early Science at the Royal Society. 

June 29, 1681. In discussion the president [Wren] 
observed, that it was necessary, that all wholesome 
food should have oils : that most roots wanting oil 
are not of themselves a good nourishment : and that 
in Irelanfl, where the people feed much on potatt^es, 
they help themselves by drinking milk soured, to 
make the potatoes digest the better. 

June 30, 1686. Ordered, that the treasurer, to 
encourage the measuring of a degree of the earth, do 
give to Mr. Halley fifty pounds or fifty copies of the 
“ History of Fishes,” when he shall have measured a 
degree to the satisfaction of Sir Christopher Wren, the 
president, and Sir John Hoskyns. 

July I, 1663. Mons. Moncony’s description of the 
way used in Fgypt of hatching in ovens, was read, and 
ordered to be registered. He was of opinion, that the 
temperament of the air in -Egypt contributed greatly 
to the method of hatching cliickens, since the grand 
duke having sent for some of the Christians of Cairo, 
who are the only persons, that carry on that business, 
they had built an oven at Florence, but failed of 
hatching chickens. 

1680. Sir Christopher Wren aflirmed, that extreme 
freezing will sweeten salt water : that the curd which 
is then upon the surface of the water, will be found 
sweet : that this is found in Hudson’s Bay : and that 
a little hole left in a window in winter, and a little 
fire in the chimney, will freeze anything to a great 
degree. 

July 2, 1662. It was ordered that the comtnittec 
appointed to view the Towgood’s engine, meet the 
Saturday following afternoon in the Temple church. 
--A new astronomical hypothesis of a stranger was 
referred to the consideration of Dr. Wren [and others]. 

1668. The experiments appointed for this meeting 
not being prepared by reason of the operator’s in- 
disposition, it was ordered that on the like occasion 
another person should be hired and made use of pYO 
tempore to do tlie manual part, that the Society might 
not be destitute of experiments. 

July 3, 1661. ISIr. Crounc to procure, against the 
next meeting, some fresh vipers ; and the operator to 
provide fresh hazel-sticks.- Mr. Evelyn presented his 
relation of graving and etching ; and, after public 
thanks returned to him, was requested to transcribe it. 

1672. Dr. Grew was put in mind to see, what 
might be discovered of the peristaltic motion in plants, 
asserted by Signor Alalpighi. — Mr. Hooke w'as called 
upon for making a report concerning Signor Cassini’s 
paper concerning the satellites of Jupiter, and 
desired to give in writing what he had said upon it 
that it might be without mistake imparted to Signor 
Cassini, who had desired that favour. 

1679. It was ordered that Mons. Papin be em- 
ployed for the w riting of all such letters, as shall 
be ordered, to the correspondents of the Society : and 
that for so doing the said Mons. l^apin shall receive 
the sum of eighteen pence per letter, unless the letter 
shall exceed two sides of a quarter of a sheet of paper ; 
for every of which he shall receive two shillings. 

July 4, 1678. A letter w^as read to the meeting 
written by Jacobus Pighius, dated at Padua, wherein 
he expressed the high respect which he had for the 
Society, and his great desire of being knowm to them. 
He mentioned his esteem for the English in general, 
and the favour done him by the English students at 
Padua, in choosing him their pro-syndic. 

1683. It being thought proper, that some man 
should be appointed to keep the door of the meeting- 
room during the time that the Society was assembled, 
the porter, who removed the seats, was ordered to 
w^ait, and to have i2d. a time, when he waited. 
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Societies and Academies. 

London. 

Royal Society, June 19. — J. C. McLennan and G. M, 
Shrum : On the luminescence of nitrogen, argon and 
other condensed gases at very low temperatures. Ex- 
periments are described on the luminescence of nitro- 
gen and argon at the temperature of liquid hydrogen 
under electronic irradiation. The spectra of the light 
emitted by both elements contains wavelengths close 
to but not coincident with that corresponding to the 
auroral green line. Both solid nitrogen and solid 
argon phosphoresced brilliantly under electronic 
excitation. I'roni these experiments there is no con- 
firmation of Vegard's theory that the auroral green 
line originates in vaporous solidified nitrogen. — 
H. (irayson Smith : On the fine structure of the 
band spectra of sodium, potassium and sodium- 
potassium vapours. Four bands of the blue-green 
group of the band absorption spectrum of sodium and 
three bands of the red group of the band spectrum of 
potassium have been examined. Two values of the 
moment of inertia of the normal sodium molecule 
have been found from different bands, 2*515 and 
2 *286 X io“®* gm.cm.®. Assuming that the molecule is 
diatomic, the corresponding values for the distance 
betw'een the nuclei are i*J5i and 1*098x10-® cm. 
The moment of inertia of the potassium molecule is 
18 *39 X io~®* gm.cm.*, so that the distance between the 
nuclei of a diatomic molecule is 3*069x10“® cm., 
which is in fair agreement wdth X-ray measurements. 
Two bands of a new group found by Barratt in the 
absorption spectrum of a mixture of sodium and 
potassium vapours give a moment of inertia of 
6*615 X io“®® gm.cm.*. This agrees with the supposi- 
tion that these bands are due to NaK molecules, the 
distance between the nuclei being 2*137 x io“® c.m. — 
Lord Rayleigh : (i) The non-lnminous oxidation of 
phosphorus in an oxygen atmosphere. The view's 
on phosphorescent combustion of phosphorus de- 
veloped in former papers require that phosphorus 
vapour, when apparently inactive in an atniosphere 
of oxygen, shoukl in reality be combining wdth it at 
isolated centres, though the action fails tf) spread. 
Either this action or the ordinary phosphorescent com- 
bustion can be caused to occur at one given pressure and 
external temperature. The rate of oxygen absorption is 
widely different in the two cases. With a given area of 
phosphorus surface, the rate of action is enormously 
increased by allowing a large oxygen space around it. 
The action occurs in the volume of the gas space, and 
therefore between oxygen and phosphorus vapour. 
(2) The light of the night sky : its intensity variations 
when analysed by colour filters. The comparison light 
is a uranium salt rendered .self-luminous by radio- 
activity, Three alternative colour filters are pro- 
vided ; one of these approximately isolates the green 
aurora line. A red and a blue filter isolate the regions 
of the spectrum on either side of this line, excluding the 
line itself. The light of the sky as seen through 
these is equalised with the standard by means of 
neutral tinted glasses. Owing to faintness of the 
light, colour differences are not perceptible. System- 
atic observations of the auroral light for fifteen 
months, and of the other components for seven 
months, show variations which are far too large to be 
explained by changes in atmospheric transparency. 
The highest values of the auroral light were found 
during October 1923, which was the middle of a 
period of three months .showing considerable sunspot 
activity. P'or the rest of the time there were few spots. 
The auroral light varies very little over the whole 
range of latitude from England to the Cape of Good 



NATURE 


31 


July 5, 1924] 


Hope. The polar aurora is contrasted with this non- 
polar aurora. The latter may be a phenomenon of 
phosphorescence, the luminosity being excited by the 
sun during daytime and carried round by the earth’s 
rotation as iii the phosphoroscope. The light of the 
night sky is much richer in red, measured relative to 
blue, than is daylight. In this respect it approxi- 
mates to the light of a J-watt incandescent lamp. — 
W. G. Palmer and F. H. Constable : The catalytic 
" action of copper. Pt. IV. By measuring the velocity 
of dehydrogenation of alcohol passing over copper film 
catalysts when the temperature of the catalyst is rising 
and again when it is falling, a measure of the tempera- 
ture coefficient of the change is obtained. Above a 
temperature of 280° C. the adsorbed alcohol film be- 
comes unimolecular, and the aldehyde bombarding 
the bare copper surface polymerises and causes decay 
of the activity by covering the surface. No evidence 
of decay due to sintering was obtained during the 
.experiments, which lasted up to five hours. The 
catalytic activity varied with the temperature of 
reduction of the copper oxide in a periodic manner ; 
in general the greater the activity of the catalyst the 
less the temperature coefficient. Reduction at 420® C. 
seems to change both the grain structure and the 
nature of the surface. The “ heat of activation ” of 
an alcohol molecule is held to vary with the arrange- 
ment of the atoms in the surface on which it is ad- 
sorbed. — Rev. A. L. Cortie : The 27-day period 
(interval) in terrestrial magnetic disturbance. At a 
period approaching minimum solar activity (May 
1 92 T -July 1923), the persistence of notable magnetic 
disturbances in series at a 27-day interval, when the 
sun was entirely free from spots, and even sometimes 
of bright facula? and fiocculi, led to two long sequences 
of such disturbances, May 12, T92i-April 13, 1923, 
containing 26 synodic recurrences, and October 27, 
1921-July 10, 1923, embracing 23 recurrences. In 
each sequence, from the magnetic data alone, a mean 
solar latitude has been computed, and a mean solar 
longitude, which fit accurately two regions of inter- 
mittent solar activity, one in the sun's northern 
iiemisphere, and the other in the southern hemisphere. 
Moreover, these two regions, separated by about 180®, 
practically contained all the sunspots that had 
appeared in the period discussed. Hut there is no 
parity between the intensity of sunspot or floccular 
activity, and of magnetic disturbance. In the period 
discussed, magnetic disturbances occurred without, 
but not independently of, solar activity in a restricted 
area. — E. K. Rideal and C. G. L. Wolf : The destruc- 
tion of rennin by agitation : a case of catalysis at an 
air-liquid interface. Rennin solutions undergo a 
chemical destruction when agitated, due to a chemical 
reaction occurring at the air liquid interface. The 
second reactant is a capillary active substance which 
is present in ordinary rennin solutions, but can be 
removed by dialysis. The dialysable reactive con- 
stituent is probably a fatty acid. — W. G. Palmer : 
Hie use of the coherer to investigate adsorption 
films. Ivoose contacts or “ coherers " formed of 
tungsten-tungsten, carbon -tungsten, and platinum- 
platinum surfaces have been studied with particular 
regard to the action of the gas surrounding them. The 
^'oltage required across the contact to effect full 
metallic conduction is, for a given gas, a constant 
practically independent of the pressure of the gas and 
varying betvveen wide limits for different gases. Tho 
cohering action may be due to the evaporation of an 
adsorbed film of gas under electrical stress. From the 
critical voltage the latent heat of evaporation of the 
him js calculated. — R. J . Lang : On the ultraviolet spark 
spectra of some of the elements. The wavelengths are 
given for the following elements : carbon, calcium, 
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titanium, vanadium, chromium, manganese, cobalt, 
arsenic, molybdenum, cadmium, tin, antimony, tel- 
lurium, cerium, platinum, gold, thallium, lead, bismuth, 
uranium, in the ultraviolet region. They range from 
A =2000 A to A =224 A. — W. T. Astbury and Kath- 
leen Yardley : Tabulated data for the examination of 
the 230 space-groups by homogeneous X-rays. Dia- 
grams are given, one for each of the 230 space-groups, 
showing the distribution of symmetry elements and 
the relative positions and orientations of the mole- 
cules in the unit cell ; and accompanying these dia- 
grams are tables giving the fundamental Bravais 
lattice, the number of asymmetric molecules per cell, 
the abnormal spacings to be expected, and the possible 
molecular symmetry for each space-group. — J. W. 
Campbell : On the drift of spinning projectiles. The 
following assumptions are made ; (i) The shell is 
stable. (2) Its initial rotation is all about the axis of 
symmetry. (3) The resistance of the air can be 
represented by two forces, one. along the axis of sym- 
metry of the shell, and the other at right angles to the 
axis and in the plane of the tangent to the trajectory 
and the axis, the latter force acting at some point 
(variable) in front of the centre of gravity of the shell. 
When the initial oscillations have been damped out by 
air resistance, (2) is practically realised. Experiments 
show that the principal parts of the air resistance are 
represented by the force system (3). The solution 
obtained contains : (i) A formula for lateral drift. 
(2) Formulae for the vertical and lateral components 
of the yaw. (3) A formula for cross-range wand 
deflexion. The solution is valid provided the yaw 
and the inclination of the axis of the shell to the plane 
of fire do not become too great, and it exhibits the 
well-known properties of the phenomena of drift. — 
A. L. Narayan and D. Gunnaiya ; Absorption of 
lithium vapour. Absorption of the lithium vapour in 
the visible region has been studied. The vapour pos- 
sesses channelled absorption spectrum both on the 
short and the long wavelength side of the first 
member of the principal series. 

Paris. 

Academy of Sciences, June 10. — M. Guillaume 
Bigourdan in the chair.-- -A. Haller : The action of 
tetrachlorophthalic and tctrabromophthalic acids on 
turpentines. A new method of preparation of the 
camphols and therefore of the laevo- and de.xtro- 
camphors. The interaction of the tetrahalogono- 
phthalic acids and pinenes gives bornyl, isobornyl and 
fenchyl tetrahalogenophthatcs, which by saponifica- 
tion give mixtures of these alcohols and their acid 
esters. The alcohols thus formed give fenones or 
camphors according to the terpene employed. — 
Charles Rabut : The scientific rules to be followed in 
structures of armoured concrete. — ]M. de Spar re : 
Pelton turbines working under a variable head. — 
J. Kamp6 de F^riet : A particular class of hypergeo- 
metrical functions of one variable. — Georges J . 
Remoundos : The pairs of nieromorp or algebroid 
functions corresponding to the points of an algebraic 
curve. — Octave Mayer. — A geometrical interpretation 
of the second fundamental quadratic form of a 
surface ; in relation with the theory of parallelism of 
Levi-Civita. — P. Dumanois : The use of light alloys 
for the pistons of internal combustion motors. — A. 
Barbaud : Tracing lines of height and its application 
to aerial navigation over the sea. — T. Peczalski and 
A. Launert : The electrical resistance and density of 
copper cemented by salts. — P. Bovis : The absorption 
spectrum of bromine. 'I'lie maximum absorption 
corresponds sensibly to the same wavelength for 
liquid bromine as for its vapour ; but, calculated to 
the same weight of bromine, the maximum values are 
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fliftcrent, the optical density of the liquid being more 
than double that of the vapour. —M. Duffieux : The 
origin fjf the first and second positive group of the 
band spectrum of nitrogen. —H. Chipart : The 
electromagnetic theory of optical activity and the 
postulate of MacCullagh. — f l. Pelabon : 'I'he direct 
formation of the oxychlorides, oxybromides, and 
oxyiodides of mercury. Mercuric chloride, bromide, 
and iodide can unite directly with yellow' or red 
mercuric cjxitle, dry or in the presence of water. In 
the last case the equilibrium is affected by alkali 
di.ssohed from the glass containing- vessel. — Stefan 
Triandafil : The influence of temperature on the 
galvanic polarisation of nickel. — Rene Dubrissay : 
The capillary phenomena which appear at the surface 
of separation of water and benzene in the presence of 
the fatty acids and of alkalies. — P'rancis Perrin : The 
law of decrease of the fluorescent power as a function 
of the concentration. — E. Darmois : The compounds 
of malic acid and copper. Measurements of the Pn 
and rotations of solutions of copper hydroxide in 
malic acid indicated the presence of twro malates only, 
the acid salt and Liebig’s basic salt. — M. Bourguei : 
The transformation of the substituted acetylene 
hydrocarbons into true hydrocarbons by sodium 
amide. Hydrocarbons of the type HC^C.CHa are 
readily transformed by heating with sodium amide at 
110" C. into hydrocarbons of the type (CHgjR . C = CH. 
The homologues RC = C.CoTT5 undergo a similar 
change, but much more slowly. — A. J. A. Guillaumin : 
The action of hydroxylamine on ethyl tartrate. — 
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Insulin.^ 

By Prof. Hugh MacLean, Professor of Medicine, University of London. 


N O recent discovery in medical science has created 
SQ much interest, both in lay and in professional 
circles, as the advent of insulin. The great importance 
of this discovery lies in the fact that through its agency 
a fresh otitlook and a new hope have been opened up 
to the unfortunate sufferer from diabetes — ^an outlook 
in which despair and the prospect of almost certain 
death have given place to health and hope. From the 
humanitarian point of view, this itself is no mean 
achievement, but insulin has many interesting features 
besides its success in therapeutics, and the problem of 
. its method of action presents an intellectual puzzle, 
wJiich, from its complexity and obscurity, bids fair 
to engage our ablest scientific minds for many years 
to come. 

Before discussing the results obtained from the use of 
insulin in diabetes, it is essential that certain points 
bearing on the metabolism of our foodstuffs should be 
clearly understood, for diabetes is nothing more than 
an interference with the normal mechanism which 
burns up our food in the body. Unlike the healthy 
individual, the diabetic subject cannot utilise his food, 
and, in consequence, becomes thin and ill. He presents 
the curious anomaly that the more food he eats the 
thinner and weaker he becomes, for, as the result of the 
perverse process of metabolism from which He suffers, 
much of the food that he is unable to use is changed 
into poisonous bodies which circulate in the blood, 
and cause destruction of body tissue, soon to be followed 
by death. 

Though one of the most important symptoms of. 
diabetes is glycosuria, or the presence of sugar in the 
urine, it is important to appreciate the fact that diabetes 
is a disease not of sugar or carbohydrate metabolism 
al()ne, but that the metabolism of all our foodstuffs 
is involved. 

Metabolism of Foodstuffs in the Body. 

Our knowledge of the various changes which the 
different foodstuffs undergo in the body is unfortunately 
very meagre, but we know sufficient to enable us to 
understand the main points in diabetes. Our food- 
consists largely of starchy material or carbohydrate, 
with a certain amount of fat, and a fair proportion of 
such products as meat, fish, eggs, and other related 
bodies known as proteins. 

Fats and carbohydrates are used simply as fuel for 
the body, and as the result of their combustion, heat 
and energy are generated. Both ultimately produce 
end-products which are removed from the body largely 
in the expired air as water and carbon-dioxide. Proteins 
also supply heat and energy, but they are used for 

‘ Discouxsc delivered at the Royal Institution on March a8. - , ' 


another purpose as well ; they form the bricks for 
building up the waste tissues of the body. That part 
of the protein molecule which is not required for the 
renewal of waste tissue is utilised for the production of 
heat and energy, just as in the case of fats and carbo- 
hydrates. 

If we endeavour to follow the course of carbohydrate 
metabolism in the body, we are at once presented with 
many difficulties, but a feW main features are fairly 
clear. It is certain that starch, no matter in what 
form it is taken in, is broken down in the intestinal 
canal by enzyme action into the simple sugar known as 
glucose. This glucose is then absorbed into the blood, 
and before getting into the general circulation, passes 
through the liver. If a great deal of glucose is present, 
the liver stores part of it for future use, and thus pre- 
vents an excessive amount of glucose from being present 
in the blood at one time. The storage substance which 
the liver forms from glucose is a starch-like body known 
as glycogen. Though the chief depot for glycogen is 
the liver, a good deal is found in the muscles as \^ell. 
This glycogen is gradually converted into sugar ag^rn. 
in response to the requirements of the body, so that a 
certain amount of sugar is always available for oxida- 
tion by the tissues. There is now a good deal of evi- 
dence that another storage product besides glycogen is 
formed during sugar metabolism — the lactacidogen of 
Embden — but it is doubtful whether this substance, 
which appears to be of the nature of a compound of 
sugar and phosphoric acid, ever gives rise to sugar 
again in the muscles after it is formed. When sugar 
reaches the tissues it is burnt up and forms carbon- 
dioxide and water. Many investigations have been 
carried out in an endeavour to find the intermediate 
substances between these end products and the larger 
sugar molecule, but of this phase of metabolism we " 
know nothing with certainty. 

Fat is also acted on by the intestinal juices and 
absorbed as free fatty acids and glycerin ; it is largely 
stored as fat in the body. Before final oxidation, fat 
is broken down into a lower four-carbon fatty acid — 
oxybut^i^jC acid — together with diacetic acid and 
acetone. These substances are then oxidised, forming 
the usual end-products, carbon-dioxide and water. 

It is probable that both fat and carbohydrate have a 
definite and separate mechanism for metabolism, but 
that protein, on the other hand, does not possess a 
separate mechanism. When tissue waste is restored, 
the remaining protein is broken down into substances 
similar in nature to the intermediate products pf sugar 
and fat metabolism, which arc probably oxidised by 
the same mechanism as is used for fat and carbo- 
hydrate. 
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Mktabousm in JJiabetks. 

In diabetes the carbohydrates are as usual hydrolysed 
to glucose in the intestinal tracts but after absorption 
the glucose tends to accumulate in the body, with the 
result 'that a certain amount of it is excreted in the 
urine. This excess of sugar in the body in diabetes 
depends on two causes. In the first place, tJie liver and 
muscles are unable to store the excess of sugar as 
glycogen, while in the second place, the tissues have 
lost to a great extent the power of oxidising sugar. The 
consequence is that a great deal of glucose is always 
present in the blood, resulting in a great waste of sugar 
through the kidneys. It is an interesting fact that 
one of the earliest manifestations of diabetes appears 
to be a lack of power on the part of the liver to sWre 
sugar as glycogen. This difficulty may be in evidence 
long before any symptoms of diabetes manifest them- 
selves. In severe cases, oxidation of the sugar is also 
markedly interfered with, a phenomenon which 
depends on a lesion of the pancreas ; this defective oxi- 
dation is most marked in the later stages of very severe 
diabetes. Generally speaking, sugar passes into the 
system of the diabetic and is largely passed out again 
without being utilised. Why this should be so is at 
present unknown, though various suggestions have been 
made. 

The (‘hemical researches of Fischer and of Irvine have 
demonstrated the existence of a more active form of 
glucose than the ordinary variety found in diabetic 
urine, and it has been surmised that this more active 
y-glucose might be the form which the body requires 
for metabolism. If the body can utilise glucose only 
after it has been changed into the more active form, it 
is obvious that a defect in the mechanism responsible 
for this change would result in a condition similar to 
what we have in diabetes. The body would be supplied 
witli a variety of sugar which it could not metabolise, 
with the result that this sugar would be excreted in the 
urine like any other foreign body. Attractive as this 
theory appears, it must be admitted that, so far, no 
convincing evidence of the existence of y-glucose in 
the l)ody has been advanced. 

With regard to the metabolism of fat in diabetes, it 
appears that the breaking down of the large fatty acid 
molecule goes on as usual to the stage of ketone bodies, 
but that these bodies fail to be oxidised ; they therefore 
accumulate in the blood and are largely excreted in the 
urine. 

As already explained, the oxidation of protein prob- 
al)ly takes place partly along the path of carbohydrate 
metabolism, and partly along the path of fat meta- 
bolism. The result is that protein may give rise to 
both sugar and ketone bodies in the diabetjp urine, 
about 60 per cent, of the amino acids of protein being 
capable of forming sugar, while 40 per cent, may be 
excreted as ketone bodies. 

The total result of these changes in metabolism is 
that the urine of the diabetic subject frequently con- 
tains large amounts of glucose together with oxybutyric 
acid, diacetic acid, and acetone. 

The diagram (Fig. i) indicates roughly what 
happens in metabolism in both the normal and 
Jiabetic person. These observations make it clear that 
no change in the particular class of food-stuffs taken 


will necessarily result in the elimination of sugar and 
ketone bodies from the urine. 


JlLOoi) wSuGAR Changes in the Normal and 
IN THE Diabetic Subject. 

Some knowledge of the physiological changes which 
the blood sugar concentration undergoes in the body is 
essential in the study of diabetes. In the normal 
subject, when the blood is examined two or three hours 
after a meal, it is found to contain about o-i per cent, 
of glucose. As a rule the blood sugar does not sink 
appreciably lower than this in ordinary circumstances. 
After the ingestion of carbohydrate food, however, it 
rises to a maximum of about o*i6 to o-i8 per cent, and 
then quickly falls to the former level of about o-i per 
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Fig. I.’— Metabolic paths of food-stiiflfs in the liotly. 


cent. Usually the maximum rise takes place within 
one-half to three-quarters of an hour after a meal, and 
generally the blood sugar content is found to be normal 
in about one and a half to two hours. These changes 
are best observed after a meal consisting of from forty 
to fifty grams of glucose. It might be thought that the 
early rise just described is due simply to increased 
absorption of sugar into the blood and that the fall 
towards the normal level merely indicates that absorp- 
tion is complete. This is by no means the case, as can 
easily be shown by experiment. Indeed, it would seem 
that absorption of sugar may be going on just as rapidly 
after the blood sugar falls to the normal level as it was 
when the blood sugar was at its maximum. 

The explanation of the phenomenon appears to be 
that, after some absorption of sugar into the general 
circulation has taken place, a special mechanism comes 
into action which stores the sugar as glycogen and so 
Deduces the amount in the blood ; this mechanism 
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resides chiefly in the liver. In connexion with this 
storage action it is interesting to observe that it is 
generally quite impossible to raise the blood sugar 
concentration beyond o-i8 per cent, or so. No matter 
how much sugar is taken, no greater quantity than 
this will be found in the blood. Whenever the concen- 
tration reaches this point, the liver storage mechanism 
becomes so strongly developed as to prevent any 
further rise. The interest of this observation lies 
in the fact that whenever the blood sugar rises above 
O’ 18 per cent., the kidney begins to excrete sugar in the 
urine. Until this concentration is reached no sugar is 
excreted. The difficulty of raising the blood sugar 
beyond 0-18 per cent, or so indicates that glycosuria 
in the normal subject should be very difficult to pro- 
duce as the result of ingesting large amounts of sugar, 
and experiments show that no sugar appears in the 
urine of the healthy subject however much sugar he eats. 

From these statements it will be clear that the 
presence of sugar in the urine indicates that the blood 
sugar concentration is in the region of 0*18 per cent, or 
higher. Though the normal kidney does not excrete 
sugar until this concentration is reached in the blood, 
it sometimes happens that the kidney may leak and 
allow sugar to pass into the urine when the concentra- 
tion in the blood is much lower than the figure given. 
This condition, which is fairly common, is known as 
renal glycosuria ; obviously it has nothing whatever to 
do with diabetes. It gives rise to no symptoms and 
produces no bad effects. 

In diabetes the glycosuria is always due to an 
increased amount of sugar in the blood — ^a hyper-, 
glycaemia — ^and the changes in blood sugar concen- 
tration after eating starch or sugar are very different 
from those in the normal subject. If fifty grams of 
glucose are given to a diabetic subject, the rise in blood 
sugar is much higher than in the normal, and it con- 
tinues high for a much longer^ period. Generally, of 
course, it happens that the blood sugar in the diabetic 
is much higher to begin with than it is in the normal 
subject, but it may often be reduced by appropriate 
dieting to the region of o-i per cent., and when this is 
done and sugar is taken, the blood sugar soon shoots 
over the 0’i8 per cent, mark and often reaches 0*3 per 
cent, or more, at which high level it may remain for 
hours. The curves in Fig, 2 represent the effect 
of 50 grams of glucose on the blood sugar of a 
normal and a diabetic subject. It is interesting to 
note that the only sugar which does not raise the 
blood sugar in the normal subject is laevulose ; in 
the diabetic, however, laevulose acts just as any other 
sugar. An appreciation of these facts is necessary in . 
order to understand the action of insulin. 

Glycosuria not Diabetes. 

Though glycosuria constitutes an important symptom 
of diabetes, it must be clearly understood that the find- 
ing of even large amounts of sugar in the urine does 
not necessarily mean that diabetes is present. When 
glycosuria results from a leakage of sugar through the 
kidney, the condition is obviously of little or no import- 
ance, as already explained. Temporary glycosuria is 
iiot infrequently produced as the result of such con- 
ditions as mental excitement and fear. The explana- 


tion that has been suggested by physiologists to: 
account for the increase of blood sugar caused by fear, 
is, that under primitive conditions some degree of fear 
was generally a preliminary to active muscular exertion 
of a defensive nature, and that the sugar was provided 
as fuel for the production of the required energy. 
Again, it is very common to find sugar in the urine of 
students after an exam ination. An ihteresting observa- 
tion bearing on this point was reported some years ago 
by certain American observers. They examined the 
urines of a number of male students after an examina- 
tion and found sugar in 18 per cent, of them. On 
extending the experiment to female students, contrary 
to expectation, no such result was in evidence, but 
since these latter students were all much younger than 
the males, it is probable that the irresponsibility of 
youth rather than any fundamental lack of emotion 
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Fig. 2.- -Curves of blood sugar concentration obtained from a normal and a 
diabetic subject after giving each 50 grams of glucose by mouth. 


was the cause of the difference. Glycosuria also appears 
as the result of taking various drugs, and is not very 
uncommon in elderly patients who practise the belief 
so widely prevalent that rejuvenation and restoration 
of bodily and mental vigour may be obtained by the 
ingestion of large amounts of thyroid gland extract. 
Another cause of glycosuria not infrequently encoun- 
tered is the excessive use of alcohol. After long 
dinners in which alcohol may play but a moderate part, 
glucose is frequently found in the urine on the following 
day. All these conditions are dependent on a tem- 
porary hyperglycaemia, but they disappear whenever 
the condition giving rise to them is removed. This 
glycosuria must not be regarded as of a diabetic nature. 

Chief Symptoms of Typical Diabetes. 

Along with the blood and urine changes described 
above, the diabetic suffers, from general weakness, 
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marked emaciation, great mental depression, thirst 
hunger, and a very great tendency to the onset of a 
most serious condition associated with drowsiness and 
ultimately resulting in unconsciousness and death 
this latter state is the fatal condition known as diabetic 
coma. It is liable to appear sooner or later in every 
case of severe diabetes, and apart from accidental com- 
plications, is the usual cause of death in the diabetic 
subject. 

Though this is the general course in typical diabetes, 
it must be admitted that the progress of the malady 
varies much in different individuals, and that many 
varieties of the disease, from a chronic slowly pro- 
gressive type to what might almost be called fulminat- 
ing diabetes, are encountered. Before the advent of 
insulin it was cfuite the exception for a patient suffering 
from well-marked diabetes to live for more than five 
or six years, though sometimes this period could ,be 
extended by careful dieting. This class of case is easily 
recognised and represents typical diabetes mellitus. 

Another variety of so-called diabetes is by no means 
uncommon in middle-aged and elderly individuals. 
The patient may feel quite fit, or more frequently he 
complains of being somewhat out of sorts, with weak- 
ness of the limbs and a feeling of tiredness and lack of 
energy. On examination of the urine a large amount 
of sugar is found, but no ketone bodies are present. 
Unlike the true diabetic, there is no emaciation ; indeed 
such a patient frequently tends to get excessively fat. 
The presence of this condition is not incompatible Virith 
the enjoyment of more or less good health for very many 
years during which swgar is continually passed, and 
frequently there does not appear to be any progressive 
tendency on the part of the disease. In such cases 
there is no danger whatever of coma intervening, and it 
is obvious that the condition differs essentially from 
that of true diabetes. Indeed, the patient is not really 
suffering from diabetes at all, but from a well-marked 
and persistent glycosuria ; his urine contains none of 
the toxic metabolic products characteristic of diabetes. 

What happens in this type of case is that the liver has 
to a large extent lost the power to store sugar as 
glycogen, with the result that there is constantly a 
more or less excessive amount of sugar present in the 
Mood, giving rise to glycosuria. , Unlike what occurs in 
true diabetes, where a definite defect in the pancreas is 
present, there is here apparently no difficulty in oxidis-. 
ing sugar or fat in the tissues, hence the absence of 
ketone bodies in the urine. The constant excess of 
blood sugar probably stimulates the pancreas to pro- 
duce more insulin, with the result that a good deal of 
this sugar is stored as fat in the same manner as the 
diabetic patient treated with insulin tends to put on 
fat. Occasionally, though not very frequently, this 
type of persistent glycosuria develops after many years 
into a true diabetes. This somewhat rare contingency 
appears to depend on the fact that the large amount of 
blood sugar constantly present stimulates the pan- 
creatic cells to an over-activity which sometimes results 
in exhaustion. While true diabetes is probably always 
associated with a pancreatic lesion, the type of so-called 
diabetes just described appears to be dependent on a 
disturbance of the liver. Though, in true diabetes, the 
liver also fails to store supr, yet this is but one part of 
the condition ; the most important point is that oxida- i 


j tion of sugar and other foodstuffs is defective. In the 
glycosuria of elderly individuals the defect appears to 
be limited to the liver. 

The Cause of Diabetes. 

The older observers appear to have been impressed 
by the frequency with which patients dying from 
diabetes showed definite lesions in the pancreas, and 
the older literature contained many statements empha- 
sising this point. It was not, however, until 1889 that 
the relationship of the pancreas to diabetes was definitely 
established. In that year, von Mering and Minkowski, 
in an epoch-making paper, showed that the removal of 
the pancreas from an animal resulted in a condition 
which was practically the same as severe human 
diabetes. Removal of part of the gland might or might 
not produce glycosuria according to the amount of 
healthy tissue left behind, but complete extirpation was 
followed in every case by intense symptoms and a fatal 
termination in coma within a few weeks. Evidence 
was obtained that this result was not dependent on the 
loss of the ordinary pancreatic tissue, and it is now 
generally accepted that certain small islands of special 
cells found in the pancreas— the Islets of Langerhans — 
are connected with carbohydrate metabolism and that 
their destruction or removal results in diabetes. These 
important experiments constitute the foundation on 
which all subsequent advances in our knowledge of 
diabetes, including the discovery of insulin, are based. 

Attempts to obtain Pancreatic Extracts 
FOR THE Treatment of Diabetes. 

The discovery that destruction or removal of the 
pancreas in animals gave rise to diabetes at once 
suggested the idea that this disease might be success- 
fully treated by giving pancreas or pancreas extract to 
the patient. It was obvious that the pancreas must 
contain some active principle which was necessary to 
prevent diabetes, and the natural inference was that if 
this substance could be supplied to the diabetic, the 
.symptoms of diabetes would disappear. At first, fresh 
pancreas or various extracts of the gland were given by 
mouth, but without any apparent effect. Later, various 
special preparations were tried by injection, but the 
results, though by no means always negative, were 
variable and unsatisfactory. It may with confidence 
be said that practically every investigator interested in 
diabetes has at some time or other tried the effects of 
pancreatic extracts. 

It soon became clear that no effect whatever was 
produced when the preparations were given by mouth, 
but several observers had quite marked results when 
hypodermic or intravenous administration was used. 
Thus, for example, Zuelzer in 1908 prepared an extract 
which he injected into diabetic patients, with the result 
that, though no change was made in the diet, the sugar 
and ketone bodies previously present in the urine were 
much reduced or, indeed, in some cases disappeared 
altogether. At the sam^ time the patients improved 
in general health. The method was, however, given 
ip on account of the frequency with which injections 
were followed by more or less serious disturbances in 
the patients, some of whom became very ill, while 
others showed high fever, rigors and prostration. 
Zuelzer's product was prepared from the pancreas by - 
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the use of alcohol. He a:ssumed that the active 
principle was easily destroyed by the pancreatic 
ferment, and took the view that this might be prevented 
by treatment with alcohol. Later, Scott, working in 
America on somewhat similar lines, obtained a pre- 
paration which was definitely active though rather 
weak and inconstant. Various observers had some- 
what similar experiences, but nobody was able to 
prepare a trustworthy non-toxic substance for clinical 
use in diabetes, and a few years ago it seemed as if the 
problem was insoluble. The disappointing results of 
so many investigators tended to substantiate the im- 
pression that further work on the problem was not 
likely to produce results, and our earlier hope of being 
able to treat diabetes successfully by pancreatic 
extracts had to a large extent vanished. 

This was really the position when Banting took up 
the subject. Banting adopted the view propounded 
by many earlier investigators that the trypsin of the 
pancreas destroyed the internal secretion or hormone 
necessary for normal carbohydrate metabolism, and 
that the failure to obtain an active substance depended 
on this digestive action of trypsin. The difficulty was 
to devise some means by which this destructive action 
of trypsin during extraction of the pancreatic tissue 
could be avoided. It was well known to physiologists 
that the ordinary pancreatic tissue which secretes 
enzymes for the digestion of food underwent degenera- 
tion after ligature of the pancreatic duct, while on the 
other hand the islets of Langerhans were not affected. 
Banting therefore tied the duct in an animal and after 
several weeks removed the degenerated pancreas. If 
the theory mentioned was correct, an extract of this 
pancreas should contain an active substance for the 
treatment of diabetes since no digestive enzymes would 
be present. This actually proved to be the case, for a 
simple saline extract of this pancreas when injected into 
a diabetic animal lowered the blood sugar and reduced 
the amount of sugar passed in the urine. 

This result wfis exceedingly interesting, but its prac-. 1 
tical application on "a large scale was obviously im- • 
possible. Fortunately, however, it was soon found that 
the initial tying of the duct was unnecessary, for further 
experiment on the lines of Zuelzer’s work showed that 
quite active preparations could be obtained from the 
normal pancreas. Ox pancreas was macerated as soon 
as possible after the death of the animal and left 
standing for several hours in 95 per cent, alcohol. The 
mixture was then filtered and the clear fluid obtained 
evaporated to dryness by means of a current of warm 
air. The residue w'as then dissolved in saline and used • 
for injection. To this active substance Banting gave ‘ 
the name “ Insulin.” 

It is not quite certain whether Banting’s original 
view is correct, but this is of little importance from the 
practical point of view. Banting’s success was largely 
dependent on the ease with which blood sugar can now 
be estimated, for it was essential in judging of the effect 
of insulin on animals that blood sugar estimations 
should be carried out at frequent intervals. Some 
years ago this was practically impossible, but now blood 
sugar may be estimated in the same animal every few 
minutes if necessary. To Banting belongs the credit 
of having prepared an active extract of pancreas suit- 
able for the treatment of diabetes, but it must not be 


forgotten that this great achievement was rendered 
possible only by the laborious work of many earlier 
observers. Banting’s final triumph was no doubt 
largely brought about as the result of modern develop- 
ments in biochemical methods, but, taking everything 
into consideration, it still remains a mystery why 
insulin was not isolated many years ago. 

As was the case with all former investigators, 
Banting’s earlier products frequently gave rise to more 
or less alarming symptoms when injected into patients, 
so attempts were made to obtain a purer substance. 
These attempts were successful, and samples of insulin 
were soon prepared which possessed little or no toxic 
effects. The present method of manufacture depends 
on the isolation of .a crude product by fractional pre- 
cipitation of pancreatic extract with alcohol ; this 
impure body is treated with picric acid, and insulin 
picrate precipitated, from which a fairly pure substance 
suitable for clinical work is obtained. This method 
requires the use of large amounts of alcohol and is 
somewhat tedious and expensive ; also, it takes several 
days to complete the extraction and preparation of 
the insulin. Quite recently, Dodds, at the Middlesex 
Hospital, worked out a process for the isolation of 
insulin which possesses many advantages over the 
usual method in vogue. The principle of this method 
is based on the earlier observation by Dudley, 
that insulin could be most conveniently separated as 
the picrate. In the modification suggested by Dodds, 
the fresh pancreas is thoroughly ground up with solid 
picric acid, thus converting the insulin directly to 
picrate and so reducing the time during which tryptic 
action may occur. By this process the old tedious 
filtration of the alcoholic extract is rendered unneces- 
sary. The pancreas - picric acid creamy mixture is 
treated with acetone, which dissolves out the insulin 
jjicrate. The picrate is then purified on the usual lines. 
Not only is this method more expeditious, but also it 
actually gives a higher yield of insulin. 

Standardisation of Insulin. 

The effect of insulin in reducing the blood sugar is 
not confined to diabetic animals, for it reduces the blood 
sugar of normal animals as well. This effect of insulin 
is used in the standardisation of the product for clinical 
use, and the present unitage is based on the dose re- 
quired to reduce the blood sugar of a normal rabbit to 
about 0-04 per cent. An average dose for a diabetic 
patient is 10 units, but the amount given depends on 
the gravity of the condition. 

Symptoms produced by Insulin. 

In both the normal and the diabetic individual, 
insulin may produce definite symptoms when given in 
excess. The chief of these symptoms arc hot flushes 
especially on the face, weakness of the limbs, giddiness, 
sweating, tremulousness, and ultimately, if the condition 
is not relieved, convulsions, coma, and death. This 
property of insulin makes the remedy a very dangerous 
one unless great care is used in its administration, and 
no doubt explains many of the difficulties encountered 
by the earlier investigators. 

The occurrence of these clinical phenomena is associ- 
ated with the action of insulin in reducing the blood 
sugar. When the blood sugar gets too low, the fact 
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is indicated by the appearance of these symptoms, but 
it is now certain that patients differ greatly as to the 
exact blood sugar concentration that may be present 
when the symptoms come on. Taking the normal 
resting sugar as about o*i per cent., it would seem that 
in certain subjects, even a slight decrease to about 
o*o8 per cent, or so may be associated with insulin 
symptoms, while, in others,, the blood sugar concentration 
may be so low as 0-05 per cent and yet the patient may 
feel quite well. In a general way, it is now established 
that the train of symptoms induced by insulin do not 
appear when the blood sugar is normal or above this 
level, but that they are liable to manifest themselves 
whenever the blood sugar sinks to a sub-normal value ; 
the exact level at which they appear depends on some 
unknown factors present in the patient. The associa- 
tion of these insulin symptoms with a more or less 
lowered blood sugar concentration — ^a hypoglycaemia — 
is, however, so pronounced that they are generally 
referred to as hypoglycaemic reactions. It may be 
taken for granted that when insulin symptoms do come 
on, the lower the blood sugar the more severe are the 
symptoms likely to be. Fortunately, these symptoms 
are very soon relieved if some glucose is taken, so that, 
generally, this insulin hypoglycaemia is not dangerous, 
provided that the patient is warned as to the nature of 
the symptoms, and takes glucose immediately they 
come on. In certain circumstances, however, the 
condition may be a very real danger, as every one who 
has treated many patients must have found. 

The curious variation to the influence of insulin 
which exists in normal individuals is well shown by the 
results of an experiment carried out in my laboratory 
on two young healthy medical men each about the same 
build, age, and weight. For a day or two before the 
test, both subjects took the same amount and the 
same kind of food. On the morning of the experiment 
each received 50 grams of glucose by mouth, and 
shortly afterwards 20 units of insulin were injected 
hypodermically. Samples of blood were then taken at: 
frequent intervals for blood sugar estimations. One; 
sqbject showed no symptoms whatever after the insulin,* 
while. 'the other developed symptoms so severe that it 
w$is difficult to get blood for sugar estimations. A 
further 50 grams of glucose given by mouth had a 
marked but only a temporary effect in relieving these ^ 
symptoms, so that very soon the condition was as 
severe as before and indeed somewhat alarming. A 
further 60 grams of glucose was then administered with 
the result that the insulin phenomena passed over once 
again, though some slight symptoms reappeared later. 
So far as blood sugar concentration was concerned, 
there was little difference between the subjects ; in both 
the blood sugar fell to the region of 0-07 to o-o8 per cent. 
The description of his symptoms given by the subject 
who suffered from insulin symptoms was as follows : 

“ The first noticeable symptom was profuse sweating 
of the face, scalp, and neck. This was very quickly 
followed by inability to perform fine movements with 
the hands, and weakness of the legs, which, however, 
was only noticed when standing up. General symptoms 
were dizziness, and an impression as of all near objects 
being far away and having a swaying movement. On 
recovery after glucose, the sweating, dizziness, and 
swaying sensations were the first to go ; the sense 


of weakness in the limbs remained for the longest 
time.” 

In the treatment of insulin hypoglycaemia, there is no 
difficulty in administering sugar provided the patient 
is still conscious ; on the other hand, when the patient 
is unconscious, it may be very difficult indeed to get 
sugar into the system. In such cases the patient may 
generally be brought round by the injection of i c.c. of 
I in 1000 adrenalin solution. A dose of pituitrin (i c.c.) 
given subcutaneously will also produce the desired 
result. If, however, consciousness is not soon restored 
by these methods, glucose must be injected into the 
circulation through a vein. This procedure never fails 
to bring the patient round, provided the hypoglycaemic 
condition has not lasted too long. 

Though severe hypoglycaemic phenomena with un- 
consciousness were observed fairly often some time ago 
when our knowledge of the action of insulin was very 
limited, they are very seldom encountered at the 
present time, and should never ensue when the use of 
insulin is founded on a correct perception of its action 
and properties. 

The Use of Insulin in Diabetes. 

From what has already been said, it is obvious that 
insulin does not cure diabetes. Insulin merely replaces 
a missing substance in the body of the diabetic, and so 
long as a suitable dose of insulin is being administered, 
the patient is free from symptoms and feels well both 
physically and mentally. When the administration of 
insulin is stopped, the old symptoms reappear. In a 
typical case of diabetes the results produced by insulin 
are frequently dramatic. From being a weak, de- 
pressed, emaciated wreck, the diabetic very soon 
becomes a strong, energetic individual. The sugar 
and ketone bodies disappear from the urine, and there 
is nothing to indicate that the patient had ever been the 
subject of diabetes. 

Suggestions have been brought forward in some 
quarters that the vigorous use of insulin may so rest 
the pancreas that a great improvement in tolerance may 
be established, and that in some cases a cure may be 
effected. In my opinion, there is no basis for this 
expectation, and it is unlikely that insulin will do more 
in this direction than will a carefully regulated diet. 
There is a feeling among the public that once insulin is 
used, it must be administered permanently, for it is 
believed that the condition of the patient who stops 
taking insulin is worse than if he had never begun it. 
This, however, is not so, for a patient may cease to take 
insulin and be no worse than he was before. Insulin is 
given by hypodermic injection, the average dose being 
from 10 to 20 units twice daily. It is usually injected 
about a quarter to half an hour before food, and is given 
in the morning and at night, before breakfast and 
dinner respectively. 

One of the most important points in the use of insulin 
is that the diet should be carefully correlated with the 
insulin dosage. As a rule, one unit of insulin will 
look after ” about two to three grams of carbo- 
hydrate, so that it becomes most important that an 
excessive amount of food should not be taken. It is 
ust as necessary for the patient on insulin to follow 
definite rules as regards food, as it is for the diabetic 
patient who is being treated by diet alone. The only 
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difference is that the insulin patient can take a more 
liberal diet. Once the diet is fixed, it must be adhered 
to, for a difference in diet would necessitate a difference 
in dosage of insulin, with the result that at one time the 
patient might be passing large amounts of sugar, while 
at another time the insulin might be in excess in relation 
to the diet, and the patient might suffer from the 
insulin symptoms already described. I have seen a 
patient wlio was taking a fairly large dose of insulin 
(20 units twice daily), but paying no attention to his 
iiet, pass into diabetic coma. 

Insulin and Pancrkatic Preparations 
(; ivEN BY Mouth. 

Insulin has practically no effect in lowering the blood 
^ sugar when given by mouth ; the reason for this is that 
insulin is very easily destroyed by the ferments present 
in both tlio stomach and intestine. These ferments 
produce their injurious action very rapidly, so that 
insulin is destroyed before it can be absorbed. Various 
attempts have been made to give insulin by mouth in 
association with some substance known to undergo very 
rapid absorption, and, in this connexion, claims have 
been put forward that when insulin is taken in alcohol a 
fair amount of it is absorbed and produces, to some 
extent, its usual effect of lowering the blood sugar. 
These claims, however, have not been generally sub- 
stantiated. 

At present there are numerous pancreatic pre- 
parations on the market for which the claim is 
advanced that when taken by mouth they relieve the 
symptoms of diabetes. It is not always quite clear 
whether the vendors of these preparations claim that 
their products contain insulin, but since insulin is 
destroyed in the alimentary tract, it is obvious that any 
such claim is of no importance, for even if these pre- 
parations did contain insulin, they would be of no 
therapeutic value when taken by mouth. It is con- 
ceivable, liowever, that pancreatic preparations given 
by mouth might exert a beneficial action on diabetes 
apart altogether from the action of insulin. With the 
view of investigating this point I have tried nearly all 
the well-known preparations of this kind on the market. 
So far as my observations go, it would seem as if all these 
products given by mouth are of no value whatever in 
the treatment of diabetes. 

Some Difficulties accompanying the Use 
OF Insulin. 

Maturally, the injection of insulin two or three times 
a day causes some physical discomfort, but when sharp 
fine needles are used this is not an important feature, 
and patients do not mind the slight pain of the injection. 
Sometimes there is a definite local reaction which may 
give rise to marked swelling and redness at the site of 
injection. This reaction generally persists for about 
twenty-four hours, after which it gradually disappears. 
As more experience in the manufacture and purification 
of insulin is gained, these local reactions appear to be 
less and less frequently encountered, and at the present 
time no great amount of trouble is experienced on this 
account. Sometimes, especially during the early stages 
3 f insulin treatment, the legs begin to swell somewhat, 
out this soon disappears. 

Continuous administration of insulin over long 
Periods tends to produce a hardening of the skin 


around the site of injection, so that after some months, 
a large area of the arm or leg may be markedly in- 
durated. By varying the site of injection, and using 
different parts of the body, this difficulty may be largely 
overcome. It must be admitted, however, that the 
continuous administration of insulin to children is not 
always an easy problem, for the available surface for 
injection is not very large, and the skin of both arms 
and legs sometimes becomes so hard that it is difficult 
to insert the hypodermic needle. It is usually found 
that adult patients can inject themselves quite satis- 
factorily. On the whole, injection of insulin when 
carefully done does not give rise to so much difficulty as 
might perhaps be expected, but, on the other hand, there 
is no doubt that the advent of an effective preparation 
that could be given by mouth would be a very great 
practical advance in diabetic therapy. 

Diet in Insulin Therapy. 

In order to obtain the best results from insulin, it 
is necessary to put the patient on a special diet con- 
taining but a small amount of carbohydrate, the rest 
of the diet being made up of protein and fat. The 
amount of food required by a diabetic patient varies 
according to many conditions such as age, weight, and 
the amount of work done. H is now customary to 
express dietetic values, not by the weight of material 
{ consumed, but in terms of heat value or calories. 

For practical purposes it may be accepted that 
I gram of protein or i gram of carbohydrate is 
equivalent to 4 calories, while i gram of fat is equivalent 
to 9 calories. Now a patient requires roughly a diet 
that will contain from 10 to 15 calories for each pound 
he weighs. Thus a patient weighing 140 pounds would, 
require a diet containing from 1400 to 2000 calories, or 
ho would probably do quite well on a diet containing 
about 1700 calories. In ordinary circumstances, he 
would no doubt consume considerably more than 
this. It is essential that the diet should contain 
some protein, and 0-5 gram pr somewhat less for 
each pound the patient weighs is generally required. 
Since the carbohydrate allowance is necessarily small, 
insulin diets usually contain a fairly large amount of fat. 
Carbohydrate should, if possible, be given in moderate 
amount, for it ensures safety in the use of insulin, 
especially during the earlier stages of treatment, and 
makes the diet more palatable. 

Prevention of Insulin Symptoms. 

Since insulin symptoms do not come on until the 
blood sugar is reduced considerably below o*i per cent., 
it follows that no such symptoms arc ever in evidence 
so long as the diabetic passes even a very small amount 
of sugar in his urine. Some medical men give just 
sufficient insulin to keep the urine almost but not 
entirely free from sugar, and thus guard against the 
onset of any insulin symptoms. Where facilities for 
blood sugar estimations arc available, it is best, however, 
to give sufficient insulin to reduce the blood sugar to 
about the normal level. 

Though some failures in the use of insulin have been 
recorded, it is my experience that this remedy never 
fails to act in t)q)ical diabetes ; whereas, if the patient 
.s suffering from some other malady as well as diabetes, 
jood results cannot always be expected. 
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Modk of Action of Insujjn in L)iabetp:s. 

Insulin very soon reduces the blood sugar in diabetes 
and eliminates glycosuria even in sonic patients when 
comparatively large amounts of carbohydrate food arc 
taken. Strange as it may seem, it appears to be 
definitely established that the sugar which disappears 
from the blood as the result of insulin injection does not 
form glycogen. In rabbits fed on carbohydrate and 
treated with insulin, little or no glycogen is present, 
while in well-fed ordinary rabbits not treated with 
insulin, large amounts of glycogen are found. It is, 
therefore, obvious that the carbohydrate metabolism 
of the normal individual may be different in degree at 
any rate from that which obtains in the patient whose 
metabolism is helped by the use of insulin. 

One of the most impressive features of the insulin 
patient is the extreme tendency to put on fat. 
Kxperiment shows that the sugar which has dis- 
appeared does not form fat directly , though there is 
little doubt that it does so indirectly. If we accept the 
view, wliich appears to be fairly well established, that 
insulin does not form glycogen from sugar and does not 
immediately and directly form fat from sugar, we are 
confronted with the problem as to what does happen 
to the sugar. Increasqd combustion will not account 
for the disappearance, so part of it must be stored in 
some form in the body. There is a good deal of recent 
evidence that some of it, at any rate, is stored in the 
body as a combination of glucose and phosplioric acid — 
Embden’s lactaridogen — for experiment seems to show 
that insulin increases the amount of this substance in 
the body. Very probably this complex represents an 
intermediate product on the way to fat formation. 
The problem of the action of insulin is, however, far 
from settled, for insulin has a profound effect on both 
fat and protein metabolism. 

The Future of Insulin Therapy. 

That insulin relieves the symptoms of diabetes there 
is no doubt whatever, but, unfortunately, its action is 
very liable to be interfered with by such causes as cold, 
an attack of influenza, a mild gastric upset, or almost 
any slight departure from normal health. The use of 
gas for removal of a tooth ‘may cause a similar disturb- 
ance. In such cases, patients who were free from 
glycosuria and progressing satisfactorily may begin to 
pass large amounts of sugar in the urine, and may even 
^.suffer from marked diabetic symptoms. In these 
^patients the dose of insulin must be very largely in- 
creased, but the correct dose may be difficult to deter- 
mine. These interferences with the action of insulin 
render it necessary to keep patients treated with insulin 
under careful observation. Again, the fact that 
injection is necessary for the rest of the patient’s life 
makes the use of insulin tedious and not altogether free 
from pliysical discomfort. It is difficult to contemplate 
cliildren going on for forty to fifty years or more having 
two injections of insulin daily, and no doubt, in spite 
of insulin, many diabetic children will succumb to 
intermittent affections. 

It is, of course, too early to say what the ultimate 
effects of insulin will be in the general treatment of 
diabetes. There is already a good deal of evidence 
pointing to the conclusion that some patients become, 
to some extent, accustomed to its action, so that larger , 


and larger doses arc necessary. This necessity for larger 
doses may only indicate a steady progression of tlic 
lesion, but a somewhat similar phenomenon is en- 
countered in normal rabbits, which, when injected on' 
several occasions with insulin, gradually show a 
markedly decreased response to each administra- 
tion. Recently, some experimental evidence has been 
brought ^forward suggesting that, in normal circiim^. 
stances," [carbohydrate metabolism may be somewhat 
different from what it is under artificial insulin injection. 
Thus, when a dog is rendered diabetic by total removal 
of the pancreas, it is apparently impossible to prolong 
life indefinitely by the use of insulin, though, naturally, 
the dog can be kept alive by insulin for many months. 

It might, therefore, be argued that there may be 
some cases of human diabetes comparable with the 
condition in the dog in which no active pancreatic 
tissue is present. In the ordinary diabetic subject 
there are, of course, some more or less active pancreatic 
islets left, and further, there is no evidence that the 
production of pancreatic digestive ferments is at all 
interfered with. In the depancreatised dog no pan- 
creatic digestive ferments are present, and so intestinal 
digestion is markedly upset. It has, therefore, been 
suggested that the inability to prolong the life of the 
depancreatised dog indefinitely by means of insulin 
depends on the absence of digestive ferments, and 
chiefly on the inability to hydrolyse fat. 

While this is a possible explanation, it does not seem 
to be a very probable one, for it has been shown that 
the depancreatised dog may apparently be kept alive 
indefinitely, provided a very small part of the pancreas is 
left behind. If these experiments are substantiated, 
it is not likely that the absence of digestive ferments 
plays much part in the depancreatised animal, for the 
amount of digestive ferment secreted by a very small 
piece of pancreas would scarcely be sufficient to influence 
the fat metabolism. Indeed, the evidence available at 
the present time points strongly to the probability that 
the pancreas forms another hormone essential for the 
process of normal carbohydrate metabolism besides 
insulin, and that unless this hormone is present, 
insulin alone will not sustain life for a long period. 

From the clinical point of view, the above assump- 
tions appear to be strongly borne out, and it appears 
certain that the use of insulin does not serve as a 
substitute for the normal mechanism. There are such 
marked differences between a normal individual and a 
diabetic under treatment with insulin that it is quite 
certain that the processes in the normal individual are 
in some way very different from those occurring in the 
diabetic individual. On the whole, so far as our 
present experience goes, it would appear that the 
average human diabetic patient can be kept alive for 
long periods by the use of insulin, so that, in the absence 
of accidental circumstances, the diabetic on insulin 
treatment may expect to live to a normal average age. 

Great as have been the results obtained by insulin 
therap^, it has not yet provided a substitute for the 
normal process from the clinical point of view, and 
much has yet to be achieved. On the other hand, the 
maiVellous success of insulin in the treatment of severe 
and otherwise hopeless cases of diabetes is one of the 
most striking triumphs in the whole field of modern 
therapeutics. 
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Europeans in the Indian Services. 

T he story of the British servants of the Indian 
Government falls naturally into three periods. 
In the first period the Britisher (we cannot say English- 
man because he was more often Scotch or Irish) usually 
gave up his native land, adopted India as his country, 
often took an Indian wife, and had a real chance of 
understanding the people he ruled. There were then 
few white women in India. 

The transition to the second period was due to 
improved means of transport. The Britisher in the 
Indian Service no longer settled permanently in India, 
and he also normally brought with him a portion of 
European civilisation in the form of a wife. From the 
point of view of the welfare of India the change had a 
number of consequences. These British rulers were now 
birds of passage and thus had less opportunity and 
perhaps even less desire to understand the people. The 
introduction of European civilisation to India increased 
his separation from the people. The European wife 
disapproved of the earlier unions and their offspring, and 
the Eurasian, who might have continued to rank almost 
as high as the European if the first period had continued, 
now fell seriously in public estimation. Moreover, the 
presence of a wife and children was apt to affect the 
nerves of men who in their absence would have faced 
any situation with perfect equanimity ; the Mutiny still 
casts a shadow. But the greatest weakness (a w^eakness 
shared with the first period) was the absence of contact 
bcuveen the educational and political sides of the 
Government. On the educational side the Govern- 
ment was teaching the people respect and admiration 
for democracy, while on its administrative side it 
remained a benevolent despotism. So apt a pupil as 
the Indian could not be expected to refrain from a 
demand for democratic institutions ; which brings us to 
the third period. 

The Morlcy-Minto reforms were not effectively in the . 
direction of democratic government, and the third 
period dates from the Government of India Act of 1919 
which gave effect to the Montague-Chelmsford reforms 
and introduced a degree of representative government 
under the system called “ dyarchy.” Under this 
system government activities fall into three classes : 

I. Central services carried out for the whole of India 
by the Government of India. 

2. Services entrusted to the local government acting 
on democratic lines, that is, entrusted to the governor 
acting on the advice of ministers responsible to a 
legislative council (called “ transferred services ”). 

3. Services entrusted to the local government on the 
old lines, the governor acting at his own discretion 
uncontrolled by the legislative council (called reserved 
services ”). 
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The setting up of dyarchy inevitably raised certain 
problems, and it is the solutions to these problems 
offered in the report of the Lee Commission ^ that wc 
have now to discuss. The problems were in effect (i) 
how should the staff required to carryout the transferred 
services be recruited and controlled, and (2) what pro- 
portion of Europeans should there be in the personnel 
of each of the services and how is the necessary number 
of suitable Europeans to be obtained. The principle of 
dyarchy gives the reply at once to the first question. 
The transferred services belong to the local government 
acting in its democratic capacity, that is to say, the 
officers are the servants of the legislative council, the 
orders of which they receive through the governor and 
ministers ; and the appointment and control of the 
officers who carry out these duties must also be the 
affair of the governor and ministers acting for the 
legislative council. Accordingly tlie report proposes 
that for the education service, the agriculture service, 
the veterinary service, and the roads and bridges side of 
the engineering service, no new appointments should 
be made on the present terms on which officers hold 
from the Secretary of State, and that new services 
should be instituted to be recruited and controlled by 
the local governments. 

Into the problem of the European recruits a number 
of considerations enter : the fall in the value of money, 
the question of security of tenure, the prospects of 
promotion, the comparison of the future and the past 
in regard to the spaciousness of the European’s life, and 
the interest and importance of his work. 

The proposals of the Commission in the matter of 
security and of the fall in the value of money are of a 
kind that should enable good men to undertake the work. 
The question of promotion depends on the relative 
merits of the European and the Indian in the services. 
The highest posts of all must be considered as outside 
the reckoning of the European because under the 
parliamentary system they will go more and more to 
Indians. Against this is to be set the fact that a 
smaller proportion of Europeans are to be recruited, so 
that the proportion of good posts per European is 
increased, and if they show^ themselves better men 
than their Indian colleagues their flow of promotion 
should be greater. 

The greatest change is in the nature of the duties. 
The benevolent despot dislikes the change and thinks 
it will ruin India. He has ruled the Indians all his life 
on the assumption that they are children and he cannot 
now look on them otherwise. He is consequently out 
of place in the new system. Instead of him we need a 
man prepared to respect the Indian as an adult human 

Reprirt of the Royal Commission on the Superior Civil Services in India, ' 
dated March 37, 1924. 
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being, to sympathise with his desire for parliamentary 
government, and to teach him to run the pg.rliamentary 
machine. While this may be a position of less personal 
grandeur than the benevolent despot enjoyed, it is one 
of greater human interest, and for the right man it will 
provide a life fully as attractive as the old. It is also 
possible that by regarding the Indians as adults with 
human feelmg and a certain degree of judgment, and 
not as children, the future European scripts of the 
Government may escape from the shaoow of the 
Mutiny which has so overhung their predecessors. 

For the purpose of carrying out the recruitment and 
control of the services that are in the future to hold 
from the Secretary of State or the Government of India, 
a Public Service Commission is to be established. It 
will be both judicial and educational. Its judicial 
functions will be connected with the disciplinary control 
and protection of the services while its educational 
qualifications will come in in relation to recruitment. 
The appointment of this Commission is a necessary 
development and was in fact prescribed by the Govern- 
ment of India Act of 1919, and in addition to this 
central Public Service Commission each province will 
find it necessary to set up a similar body to manage 
the recruitment and control of the officers employed on 
transferred services. This is recognised by the Royal 
Commission, which states in paragraph 30 “ wc are aware 
that any proposal that a central Public Service Com- 
mission should be empowered to interfere on its own 
initiative in provincial administration would be regarded 
as violating the principle of provincial autonomy.” 

It is rightly recommended that the knowledge and 
experience of the Public Service Commission should 
be placed at the disposal of any local government 
that chooses to use it. It is highly desirable that 
the local governments should take advantage of 
this opportunity, but any self-respecting government 
will shy off if the attentions of the Public Service 
Commission are thrust upon it, and yet in paragraph 
27(3) the Royal Commission recommends that the 
Public Service Commission should be the final authority 
for determining “ the standards of qualification and the 
methods of examination ” for the local government 
services. This recommendation clearly violates the 
principle of provincial autonomy and cannot possibly 
be put into force ; and the very fact that it is recom- 
mended may determine the local governments to have 
nothing to do with the Public Service Commission. 

The truth is that the Royal Commission has given 
little attention to the machinery of recruitment. 
Witness the illogical minute on the London Open 
Competitive Examination which has been thought 
worthy of publication. Witness also the recommenda- 
tion that the upper limit of age for the Indian Civil 
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Service should be twenty-four, because the universities 
prefer that age, and the statement that “it was a 
corollary of the decision to reduce the upper age limit 
10 23 years that the period of probation for recruits 
should be extended from one year to two ” ; the truth 
being that the basic decision was for two years’ proba- 
tion and reduction of tlie upper age limit to twenty- 
three an inevitable corollary. In this connexion we 
should have expected the Commission to take some 
account of the fact that a probation of two years is 
already in force for the Indian Civil Servants recruited 
in India. 

In spite of these blemishes to which we have thought 
it necessary to direct attention, the fact remains that 
the Royal Commission has done sterling work towards 
making the government service attractive to the 
European. Its work is in the main excellent, and the 
blemishes can easily be removed. 


Southern Nigerians. 

Life in Southern Nigeria : the Magic y Beliefs and 
Customs of the Ibibio Tribe. By P. Amaury Talbot. 
Pp. xvi + 356 + 32 plates. (London : Macmillan 
and Co., Ltd., 1923.) 21s. net. 

“ ^^NLY by the good will of the black men will 
V../ it ever be possible for more than the faintest 
idea of his complicated psychology to be grasped by 
the white ; and could but the educated negro be 
brought to understand that he has infinitely more to 
gain than lose by recording every scrap of informa- 
tion concerning native customs and beliefs — omitting 
nothing and concealing nothing — such a book might 
be written as has never yet seen the light of day.” 
This expression of opinion sums up Mr. Amaury 
Talbot’s whole attitude towards the African, His 
latest book, “ Life in Southern Nigeria,” is written 
not only with knowledge and experience, but also in a 
spirit of sympathetic understanding. As a guide for 
future administrators the work is invaluable, combin- 
ing as it does the results of scientific research with an 
appreciative knowledge of the beliefs and superstitions 
of an ancient people. 

The Ibibio, of whom the author writes, are a little- 
known people living in the south-eastern part of 
Nigeria. They number, in all, more than a million, 
of whom some hundred and fifty thousand inhabit 
the Eket district. This is Mr. Amaury Talbot’s 
description of them : “ The Ibibio are typical negroes, 
thick set, with long arms, short trunks, medium- 
sized legs and feet broad and flat. Their language 
belongs to the Semi-Bantu group with many and 
strong affinities to the Sudanic tongue of their neigh- 
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hours, the Ibo, with whom they have much in common.” 
Although, as the author points out, the march of 
Western civilisation results in the younger members 
of the Ibibio becoming Christianised, many of the 
older generation still cling to beliefs and ways un- 
changed since the childhood of the world. “ For them,” 
he writes, “ the commonplace does not exist, each 
object is tinged with wonder and mystery, while forces 
benevolent or malignant are to be felt on every hand.” 

According to Mr. Amaury Talbot there are two 
forces which influence the life of the Ibibio, the Ndemm 
(meaning fresh water) and the Ibokk (often translated 
by Juju as well as by medicine). The first of these 
forces dwells in or near rivers, pools, springs, and 
trees. They are gnomes, salamanders, dryads, etc., 
and are supposed to be male and female. The Ibokk 
are natural or elemental forces, which do not affect, 
or come into contact with, human beings until made 
to by a doctor or “ wise ” man. An interesting chapter 
is one on magic plays, where the author describes 
what may be called conjuring tricks. “ A vast con- 
course of people gather together and a baby is brought 
into their midst. The child is thrown into a fu-fu 
mortar and beaten to pulp before the eyes of all the 
people. Three men are chosen to eat tlie babe, and 
when all is eaten, they begin to dance. After a while 
the central figure shakes his leg violently and from 
the thigh the child appears.” 

The idea that the soul of man or woman has the 
power to leave its human form and enter into that 
of its “ affinity ” is firmly held by these people. In 
P' oof of this the author relates the story of a Yoruba 
steward, who was caught by a crocodile one evening 
and dragged below into the river. After investiga- 
tion it was found that the crocodile was supposed to 
contain the soul of a Juju man who, when angered 
against the Governinent, wreaked his vengeance on 
the officials. On this particular evening he was 
especially incensed against an official who had reported 
his evil deeds, and waited until he could have his 
revenge. 

There are, according to Mr. Amaury Talbot, three 
secret societies of the Ibibio, the Egbo, Idiong, and 
Isong. Their initiatory ceremonies bear a strong 
resemblance to Freemasonr}^, and any non-mem l)er 
attending the ceremony would be punished severely. 
In an interesting chapter entitled social organisation 
and tabu, the author lays stress on the fact tliat 
slaves taken in war were most kindly treated, and in 
many cases allowed to marry into their masters’ family. 
Amongst the food taboos the animals forbidden were 
snakes, monkeys, and lizards. In this chapter Mr. 
Amaury Talbot relates an experience he had whilst 
District Commissioner. Three of the head chiefs 
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of Ikotobo came to him one morning trembling with 
fear, and asked him if it were true that he was going 
to use tonite for the removal of some tree -trunks 
which were blocking a certain creek. Mr. Amaury 
Talbot assured them that no orders had been given 
to that effect, and demanded the cause of '.heir fear. 
The answer was as foJJow's ; “ Deep down in the waters 
of the creek arc liny houses such as ants make. Near 
these houses live fishes, with skins as black as our own. 
In these fishes arc the souls of our ancestors, and for 
every fish you would kill one of our people would 
die.” 

Space does not allow one to quote the telling descrip- 
tions of bush fires, wide expanses of beautiful scenery, 
or vast pools of water given in this book. With 
regard to fire-worship, which still goes on, the author 
says : “In lands where such demonstrations of the 
power of fire arc matters of constant occurrence, it 
is not to be wondered a^ that many rites of fire-worship 
should here still form part of the race. On a certain 
day in the wet season some towns, for instance, make 
two great bonfires, one on each side of the road. Then 
they gather their cattle, sheep, iind goats into a herd 
and drive them between tlie walls of flame. This 
ceremony is said to destroy evil influences which might 
otherwise liav^e caused sickness to fall upon the beasts 
during the year, and is also considered to act as a 
fccundative agent.’’ 

Upon realising the spirit in which the author has 
written this book, one is not surprised to find within 
its pages a graceful note of appreciation to two most 
valuable helpers. One is Mr. W. W. Eakin, of the 
Kwa I bo Mission, and the other hitubom Nyung Ansa, 
better known by his English name, C'hief Daniel 
Ilenshaw, Native Political Agent for the district. 
“ lie is,” writes the author, “ a Chief of pure blood 
and head of one of the seven ruling families of Calabar, 
where his ancestors were found in possession on the 
coming of the early traders.” • 

Although Mr. Amaury Talbot fully realises the vast 
amount of work still to be accomplished in this part 
of West Africa, he is not discouraged ; for he has an 
interesting theory regarding the solution of the prob- 
lems before the administrators. “ The darker aspects 
of many rites and beliefs may be attributed,” he says, 
“ in great part at least, to the shadow cast over the 
minds of the people by that dense tropical forest 
which covers such vast stretches of the West Coast, 
or by tlie mangrove swamps which surround low-lying 
lands. In open sun-lit country, like the wide plains 
of Northern Nigeria and the Sudan, the more revolting 
customs seem to be dying out, as was the case in Egypt 
wdth the cutting of the bush, and in Europe with the 
thinning of the great forests.” 
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Climatology, Objective and Subjective. 

(1) Die Klhnate der Erde : Grundriss der Klimakunde. 
Von Prof. Dr. W. Koppen. Pp. x + 3694-8 Tafeln. 
(Berlin und Leipzig : Walter de Gruyter und Co., 
1923.) *js. 2d. 

(2) Die geopsychischen Erscheintmgen : Wetter und 
Ktimay Boden und Landschaft in ihreni Einfluss auf 
das Seelenleben. Dargestellt von Prof. Dr. Willy 
Hellpach. Drittc, neubearbeitctc Auflage. Pp. 
xx + 53t. (Leipzig: Wilhelm Engelmann, 1923.) 

J4S. 

D eeply rooted in the human mind is the instinct 
to collect “ specimens,” to classify them and to 
.arrange them in museums. Prof. Koppen is the ex- 
ponent of this instinct in the domain of climatology ; 
his specimens arc data of temperature and rainfall. 
Some years ago lie laid down his system of classifica- 
tion, and now he has completed and arranged his 
collection. “ The ('limates of the Earth ” ( i) is a hand- 
book and guide to the Museum of Climatology. After 
a general introduction dealing along the usual lines 
with tlie objects and methods of the study of climate 
and the factors which govern the distribution of the 
climatic elements, we have a full account of the system 
of classification and notation, follow^ed by generalised 
and then by more local descriptions of the different 
types. Finally there are sixty-nine pages of “ speci- 
mens,” namely, the mean and extreme temperatures, 
the rainfall, and in some cases the cloudiness and 
humidity for more than a thousand stations. 

The results of such a systematic treatment are not 
difficult to foresee. There is an orderly development 
of the subject-matter which effects great economy of 
space. The ordinary political boundaries are ignored ; 
Asia, for example, is treated under four headings, the 
tropical rain-belt, the dry region, the warm temperate 
rain area, and the boreal zone. The description is 
logically complete, and yet occupies only twenty-one 
pages. There is an even greater triumph of system in 
the frontispiece map, from which, knowing the notation, 
it is possible to read off the salient features of the 
climate of any part of the world with great ease and 
definiteness. On the other hand, when everything is 
.subordinated to a sy.stem, there is no room for details 
which from the author’s point of view are irrelevant. 
Climatic peculiarities which the visitor might regard 
as of some importance, such as the mistral of the 
Mediterranean, are cither ignored or dismissed in a 
brief and colourless sentence. The use of the short- 
hand notation accentuates this impression of flatness ; 
the statement that the climate of a large region is 
Cfb is no doubt complete and accurate, but until the 
I interpretation becomes automatic, it is irritating 
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rather than inspiring, especially to the non-German 
reader who has to deal with contractions in a languag« 
not his own. 

'lb sum up, the book gives a clear insight into the 
causes underlying the distribution of the main climatic 
features over the globe, and for this reason should be 
of great value to teachers, who can make use of the 
excellent arrangement of the material while filling in 
the details from other sources. The statistician wil 
welcome it for the amount of information it conveys in 
a small space, but the ordinary reader will find it rather 
devoid of human interest and picturesque illustration. 
The author certainly has the courage of his convictions, 
for while there is a very complete index to the tables, 
except for the table of contents at the beginning there is 
no index to the text. 

(2) “ Geopsychical Phenomena ’’ is a book of a very 
different stamp. The author is a nerve specialist, 
whose interest lies in the reaction of man to his natural 
environment, and from his medical experience he is 
able to write with great authority on the mechanism 
of these reactions. For him the basis of a classification 
of climates is not the mean temperature and rainfall, 
l)ut the influence on human well-being, especially as 
exerted through the mind, either by means of the senses 
or by the general level of health induced. Climates 
(and also temporary weather conditions) arc cla.sscd 
as enervating or bracing, and the instrument of research | 
is not the thermortieter or rain-gauge but the “ weather 
man,’’ who experiences these effects to the greatest 
degree. Thus the book is almost entirely subjective ; 
it is of great human interest, as is proved by its having 
reached a third edition. 

The chief sources of this interest are the vigorous 
detail and the fact that most of us have experienced 
in a greater or less degree the feelings described, for 
example, as accompanying the passage of a thunder- 
storm. But there is often a lack of definiteness, 
partly due to the subject-matter, which does not lend 
itself to exact trciitment, and partly because the weather 
elements which the author regards as most important 
are not always those about which climatologists have 
most to tell us. Atmospheric electricity is credited 
with great effects, while the powders of solar radiation 
of various wave-lengths are well known, but more data 
about the distribution of these elements arc required 
before the subject can be treated definitely. Hence 
the author is not entirely unjustified in blaming 
nieteorologists for a certain inconclusiveness in some 
of his remarks. An experiment of even greater diffi- 
culty and, if possible, of even greater interest, is the 
attempt to measure the effects of that branch of the 
environment termed the landscape. The analysis 
mainly consists of a study of colour and form, and is 
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certainly justified by its importance, but at the present 
stage a definite measure of the health-value of a 
landscape is scarcely to be expected. 

It is interesting to note that even in such a subject 
as the “ feel ” of weather, numerical methods have 
obtained a foothold. Thus several formulae are quoted 
which express the sultriness of the air numerically in 
terms of the temperature and humidity. None of 
them is quite successful, but they constitute a begin^ng. 
The author does not appear to be acquainted with 
recent Jlritish work on this and allied subjects, owing 
to difficulty in obtaining the necessary journals. 

The book should be of great value to doctors, of 
interest to meteorologists and geographers, and it 
has also a strong appeal to the general reader, but only 
those who read German readily should attempt it. 
Once again w'e have to bewail the absence of an 
alphabetical index, and this time the omission is more 
serious. 


The Teaching: of Mathematics in France. 

(1) Cours complel de maihhnatiques sphiaUs. Par 

Prof. J. Haag. 'Fome 3 : Mecanique. Pp. viii -f- 190. 
(Paris : Gauthier-Villars ct Cie, 1922.) 12 francs. 

(2) La Composition de mathimatiques dans Vexamen 
d' admission d Vicole Poly technique de 1901 a 1921 
Par F. Michel et M. Potron. Pp. xii + 452. (Paris : 
Gauthier-Villars et Cie, 1922.) 40 francs. 

(3') Dynamique des solides. Par Dr. J. Reveille. 
Encyclopedic de Mecanique appliquee.) Pp. 506 
(Paris ; J.-B. Baillierc et fils, 1923.) 40 francs. 

M athematical teaching in Great Britain, at 
least in its more elementary stages, makes 
its appeal to the intuitive faculties of the pupil, and 
he mathematical and mechanical principles and 
methods are made as real and immediate as possible. 
If Prof. Haag’s treatises are representative samples 
:)f French mathematical text-books, then they indicate 
hat French mathematical teaching aims more at 
capturing the imagination of the learner and 
jxercising his reasoning faculties in abstract terms. 
The professor’s aim is to provide books for candidates 
ivho wdsh to enter the famous ^2cole Polytechnique 
and the £cole Normale Superieure in Paris, and thus 
he book caters for the better class of pupils from the 
ycees or secondary schools. The atmosphere of the 
present book (i), with its emphasis on mechanical 
principles, is nevertheless highly abstract and theo- 
•etical. The treatment is interesting and possesses the 
elegance we expect from French writers. The author 
laims that “ Un livre do mathematiques ne doit pas sc 
ire comme un roman ; plus il exige de travail et de 
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reflexion plus il est profitable.” An English schoolboy 
would almost certainly read such a book like a novel, 
especiall)^ as in this Cours ” the examples are relegated 
to separate volumes. The author emphasises the | 
importance of the examples and insists that the | 
student should do a considerable number himself. 
French pupils can no doubt use such books : the 
English pupil needs something more concrete — but 
it would do any English student a considerable amount 
of good to read Prof. Haag’s volume on mechanics, 
and study his interesting account of the principles of 
the subject. 

This abstract and theoretical character is also to 
be found in the collection of mathematical questions 
set at the entrance c'caminations to the Ecole Poly- 
technique, and issued wdth solutions by MM. Michel 
and Potron (2). The subjects included are algebra 
with analysis {i.e, calculus), trigonometry, geometry, 
and mechanics. Numerical examples arc very rare, 
hcin<] limited apparently to the actual solution of j 
ecinations. Even the questions on mechanics are v’ery 
abstract and bear little relation to life, but they .seem 
to test very well the fundamental principles. In each 
question the examiners suggest a topic or a mode 
of treatment, with a numb<;r of applications : the 
candidate’s duty is to apply his knowledge to the 
series of questions on this one topic or method. VVe 
quote as an illustration one “ composition ” under 
the caption : Analytical Geometry and Mechanics. 

T. On the logarithmic spiral take Mq, M | 

defined by 0^^ 9. 

(1) Find the centre of gravity G (if the arc MqM. 

(2) Find the limiting positmn of G as Mq tends 
towards the pole O. 

IJ. W’hen Mq is at O, let the polar angle ti of M 
increase at the rale of i radian per second. 

(1) Investigate the curve F which is the 

locus of G. 

(2) f'ind completely the velocity V and ac- 

celeration A of G U)T any value of 9. 

in. Instead of the spiral cejnsider any curve C. 
The end of the arc MoM( = /) of this curve is suppcjsed 
to move along (’ according to some given law in terms 
of the time. Given the centre of gravity G of the arc 
MqM, the end M of the arc, the tangent MT at M, the 
length I of MqM, the first two differential coefficients 
(/', I") of I wdth respect to the time, find completely 

(1) The velocity V of G. 

(2) The acceleration A of G. 

IV. In the particular case when the curve C con- 
sists of two rectilinear segments MqO, OM 

(i) Find the centre of gravity G of MqM. 
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(2) Find the locus F of G as the segment 
OM assumes all possible positions 
round O as a pivot in the given plane. 

I’his should be sufficient to indicate the style of 
the questions. The solutions are interesting and 
occasionally elegant. 

(3) ])r. Reveille’s book is a compromise betw'ccn 
the abstract and the practical, as befits a volume 
forming part of the “ Encyclopedic de Mecanicpie 
appliquee ” issued under the dire('tion of Pnd*. Lecornu. 
It combines in a really competent manner the theoretical 
and the industrial aspects of the subject of rigid 
dynamics. There is a good ac(!ount of the motion 
of a body about a fixed axis, of general two-dimensional 
rigid dynamics, of the motion of a rigid body about 
a fixed point including both the Poinsot construction 
and the elliptic function solution, of the top, of a 
rigid body on a plane, and of the theory of gyroscopic 
motion. The whole forms a very good account of 
the most useful and important parts of rigid dynamics, 
including the method of Lagrange’s Equations applied 
to holonornic and nori-liolonornic systems. At the 
same time tlie author discusses in considerable detail 
a large number of practical applications, such as the 
moti(jn of milIston(\s, the treadmill, the hoop, the 
bicycle, including looping the loop, and all kinds of 
gyroscopic methods, such as Foucault’s experiment, 
Brennan’s monorail, the motion of torpedoes, and 
various forms of gyrosc'opic ('ompasses. 

S. llROnKTSKV. 

Ambroise Pare. 

Selections from the Works of Ambroise Pari'. With Short 
Biography and Explanatory and Bibliographical 
Notes, by Dorothea Waley Singer. (Medical Classics 
Series.) Pp. iv + 246. (London : J. Bale, Sons and 
Danielsson, Ltd., 1924.) 12s. 6 d. net. 

A MBROISE PARE (1510 .^-1590), although brought 
up as a barber surg(!on, lived to become the 
• founder of Frencli surgery, one of its shining lights, 
and one of the greatest military surgeons of all time. 
He published a great deal during his lifetime, and his 
collected works appeared in many editions after his 
death. There must have been a very large number 
of copies of his w'orks, and yet the earlier ones are 
cxce.ssively rare or even unobtainable in some of 
the largest medical libraries. Parer’s experiences were 
bought practically in numerous campaigns, battles, and 
sieges in which he served various P>ench kings against 
that stormy petrel of the sixteenth century, Charles V. 
Apart from his practical skill as a surgeon, Par(*’s name 
has been honoured in all subsequent ages as the ideal 
of an honest, modest man of a most humane disposition, 
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with an intense feeling of sympathy for the wounded 
soldier gashed by gunshot wounds or arrow-heads. Ilis 
modesty is summed up in his motto^ “ Je le pansay et 
Dieu Ic guarit.” 

After the exhaustive work of Malgaigne and the 
charming work of Stephen Paget it is difficult to give 
a new view of Pare which is equal to theirs. Mrs. 
Singer set herself a difficult task, and in our judgment 
she has not been altogether successful. Jler book 
< onsists of an introduction of 46 pages, in which the 
main facts of Pare's life and work are set out, while 
the rest of the book is a reprint of the English transla- 
tion which Thomas Johnson made in 1634 from the 
.r.atin translation of Parers “ (Euvres in 1582, by 
Pare’s pupil Jacques Guillemcau. A comparison of 
the original Krench with Johnson\s translation show^s 
that Pare lost somewhat in liis English garb, and it 
would probably hav(i been better to replace the archaic 
Johnsonian phraseology by a modern English transla- 
tion of the sections quoted. 

A work like that wJiich Mrs. Singer has attempted 
n;ally re((uires co-operative editing in the present statci 
of knowledge. A typical example may suffic:e. W'ith 
reference to a case, desc'ribed and cured bv Pare, of a 
<'ertain Guordon, Seigneur d’Achindon, Mrs. Singer 
gives a footnote (p. 68) which is almost certainly in- 
<()rrect. She has been unable, she says, to trac'c j 
Achindon, but there is no difficulty about this, as ! 
Auchindoun was the stronghold of the lluntly family, 
and still exists as a well-known ruin near Dufftown, N.B. 
The (juordon of Pare was almost c'crtainly not the 
person suggested in Mrs. Singer^s footnote, but Sir 
Adam Gordon of Auchindoun — the “ Edom of Gordon ’’ 
of Scottish ballad fame. This gay Gordon, after | 
various adventures at Corrichie and elsewhere, burned | 
the lad)' of Towic in her c'astle in 1 574 and fled to 
Erance, where he was pursued bv one of her kinsmen, 
Arthur Forbes. A most circumstantial account of 
Forbes's attempt to assassinate Auchindoun will be 
found in Robert Gordon’s “ History of the Earldom of 
Sutherland,” 1830, p. 170, and this agrees exactly with 
the account of the Seigneur d ’Achindon of Ambroise 
Pare. The matter we have referred to is perhaps 
trivial, but in works on medical history it is well to be 
ac'curatc. 

Our Bookshelf. 

'riie Moon-FAement : an Introduction to the Wonders of 
Selenium. By Dr. E. E. Fournier d’Albe. Pp. 
r66 + 8 plates. (London: T. Fisher Unwin, Ltd., 
1924.) 10^. 6d. net. 

Dr. Fournier d’At.bk’s book is chiefly a history of the 
optophone, the instrument for enabling the blind to 
read ordinary print. This history claims about onc- 
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third of the volume and deals in chronological order 
with the development of the device from its invention 
by Dr. Fournier in 1913 to its present form in which 
Messrs. Barr and Stroud, and, in particular. Dr. 
Archibald Barr of that firm, have collaborated. The 
long eighth chapter is a record of the pertinacity of 
the author lor many years in the face of discourage- 
ment and opposition, and is almost a biography. 

I Indeed, a not unsuitable title for the chapter, if not for 
j the whole book, might be “ The Triumph of the Oplo- 
' phone.” It is natural enough that an author should 
write at length on the fruit of his owm efforts. Here, 
in so small a volume, the effect has been to curtail too 
I much what could have been written about other im- 
portant applications of selenium. The optophone is 
the only instrument described in anything like detail. 
Most of the other selenium devices are referred to only 
briefly, and a few get no mention at all. 

Dr. Fournier is not afraid to speculate ; he does so 
I whole-heartedly in more than one place. In the first 
I chapter entitled “ Electricity and Light,” he gives 
‘ himself especially free rein w'hen he pictures ” the two 
kinds of electricity as consisting of living beings of 
sub-atomic dimensions, divided, like the higher animal- 
cules, into two sexes, and living their life on a scale {)f 
time and space removed a millionfold from the latter.’’ 
The inclusion of this first chapter, much of which bears 
little relation to the scientific treatment of the subject 
, in hand, definitely marks the book as popular rather 
I than technical. Perhaps, indeed, this has been the 
j purpose of the author, although it is not so defined in 
[ the preface. His enthusiasm for his subject sometimes 
displaces the impartiality proper to scientific descrip- 
tion, and he would probably be prepared now to admit 
that his hypothetical and comprehensive condemnatioii 
of all selenium cells, save those of his owm construi'tion, 
a- expressed in line 24, page 70, is scarcely w^orthy of an 
i: /estigator of his own attainments. 

In spite of its scientific defects the book is most 
eminently readable. Dr. Fournier’s wide experience 
as an author in varied fields is a guarantee of that. He 
has a w'ay with him in writing that grips the reader ; 
the review^er himself read the book from cover to cover 
in a single sitting. Dr. Fournier writes with the 
authority of a recognised expert, and if, as the title 
rather suggests, he has aimed at arousing the spirit of 
wondering interest among the general public, he will 
without doubt\su(Teed. A. O. R. 

Pulpwood and Wood Pulp in North America. By 
R. S. Kellogg. Pp. xii + 273. (London: McGraw'- 
Hill Publishing Co., Ltd., 1923.) 20s. 

The manufacture of paper from w'ood pulp began on 
a commercial scale in 1854, as before that date the 
raw material oidinarily used was cotton and linen 
rags, esparto grass, straws and hemp. The first 
process of making paper from timber was a purely 
mechanical one, by which the fibres of the w'ood, 
after being torn apart by grindstones under a stream 
of water, were transformed into so-called “ mechanical ” 
pulp, which is still the source of the cheaper kinds of 
paper. Tilghman in 1867 discovered the disintegrat- 
ing action of sulphurous acid upon w^ood ; and this 
formed the basis of the invention of the sulphite 
process, which was started commercially in Sweden 
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in 1874. The resulting product, “ c^liemical ’’ wood 
pulp, is used for the better classes of paper. 

The wood pulp industry in a little more than half 
a century has grown to an enormous extent in Scan- 
dinavia, Oerinan}', and North Amcrit'a. This is not 
to be wondered at, as the consumption of paper is 
increasing all over the world by leaps and bounds. 
In 1922 the paper used in the United States for 
newspapers alone amounted to 45 lb. per head of the 
population. 

Mr. Kellogg gives a detailed account of the pulp 
industry as it is now carried on in Canada and in the 
l-nited States. He describes the various processes of 
manufacture and the different species of woods em- 
ployed, and gives statistics and charts of costs and 
production. Tic deals very fully with the important 
question of the timber supply now available in North 
America ; and discusses the annual drain on the forests, 
due to felling for all purposes and loss by fire, insects, 
and disease. It is estimated that the timber in the 
United States at the present rate of consumption will 
last only for sixty-four years. The need for scientific 
forestry and better modes of protection is urgent in 
the extreme. The book is well illustrated with 
diagrams, mai)s, and reproductions of photographs, 
which depict fon^st scenes, pulp mills, and machinery. 
The view of a nursery in Canada, where five million 
seedling trees are raised annually, shows that some 
of the great luml)er companies are at last taking 
active measures to replenisli the areas that have been 
devastated bv reckless felling and disastrous fires. 

An Introduction to the Theory of Optics, liy Sir Arthur 

Schuster. Third edition, revised and enlarged by ' 

the Author and Prof. John William Nicholson. | 

Pp. XV 4 397. (London : K. Arnold and Co., 1924.) “ 

r8,?. net. 

There is no need to set out here the merits, of Sir 
Arthur Schuster’s book on optics, and in describing 
the new edition, in which he has had the collaboration 
of Dr. J. W. Nicholson, we may confine ourselves to 
the novelties that have been introduced. These in- 
clude descriptions of some of the newer optical instru- 
ments and processes, among them an excellent account 
of Michelson’s method of measuring stellar diameters. 

The main addition is in two chapters at the end, 
which deal with the quantum theory. In the first 
of them there is a good account of libhr’s theory of 
the hydrogen spectrum, which is followed by a short 
discussion of Planck’s law' of radiation. In this there 
is an unfortunate misprint, giving preference to 
Planck’s second hypothesis ovc’- his first, instead of 

the Other way about, Wc may also regret the absence 
of any mention of the thermodynamic principles wrhich 
should serve as the basis (4 any discussion of radiation ; 
indeed a detailed discussion of “ black body radiation ” 
would be a proper complement to the excellent descrip- 
tions of white light that are found earlier in the book. 
The account of the partition law is adequate, though 
w^e may confess a doubt w^hether a student coming 
fresh to the subject w^ould find it convincing. How- 
ever, this objection applies to nearly all presentations 
of the subject which approach it without a thorough 
consideration of statistical principles. 

The last chapter deals with the dynamical theory 
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of spectra. It follow.s mainly the work of Sommerfclcl 
and his school, giving the three dimensional quantisa- 
tion, fine structure, ^c., and then Sommerfeld’s con- 
struction of the formulae of Rydberg and Ritz. It 
also contains an account of ionisation potentials and 
concludes with the dynamical theory of the separation 
of variables, the principle of adiabatic invariance and 
the correspondence principle w'hich is applied to the 
Stark effect. Altogether the w'hole constitutes a good 
outline of many of the more recent optical applications 
of the quantum theory. 

James Dewar, j S 42-ig2j : a Friday Evenmg Lecture 
to the Members of the Royal Institution^ on January 1 8, 
ig24. By Henry E. Armstrong. Pp. 32. (London ; 

I Ernest Benn, Ltd., 1924.) rs, 6d, net. 

Eulo(JY, whether spoken or written, makes greater 
demands upon judgment, knowledge, and taste than 
any literary task — so difficult is it, while maintaining 
equipoise between the elements that compose virility 
and virtue, to avoid transgression into adulation too 
fervid or into praise too faint. When eulogy relates, 
however, to a friend who has passed beyond mortal 
life, the task is to some writers made easier, for thoughts 
then spring from the depths in proverbial abundance, 
and there is more of reverence to steady the balance, 
ft is in these circumstances that Prof. Armstrong pays 
tribute to his friend James Dewar. He extols the 
great philosopher in terms tne substance of which is 
already familiar to those w ho early in the year followed 
the proceedings of the Royal Institution ; but it is 
I well that the discourse then so finely wrought in the 
rough, and now polished, and set in the gold of generou.s 
appreciation, should take this permanent form. Here 
and there some comparisons may be too vivid, here 
and there the detail may be weak, and the allusions 
may occasionally be inconsequent and in excess, but 
the w'ork as a whole reveals with truth and justice the 
.skill, genius, character, and nobility of purpose of 
James Dewar, in a manner to encourage and to inspire 
all w^ho study it in a mood to respond. R. A. 

Assyrian Medical Texts: from the Originals in the 
British Museum. By R. Campbell Thompson. Pp. 
vii + T07. (London : Oxford University Press, 1923.) 
425. net. 

In our issue of April 12, p. 529, wc published a note on 
a reprint from the Proceedings of the Royal Society 
of Medicine by the .same author on the same subject. 
The present work is a series of 107 plates containing 
the text of 660 cuneiform medic'al tablets for the most 
part previously unpublished. They are from the 

Royal Library of Ashurbanipal, now preserved in the 

British Museum, and date from the seventh century B.c. 
It is perhaps to he regretted that the preface is not 
given in greater detail^ as otherwise the work is in- 
telligible only to Assyriologists. 

BelTs Card of Logarithms and Science Tables. 10 in. x 
8i in. (London : G. Bell and Sons, Ltd., 1924.) 
25 . net per dozen. 

This is a single card of convenient size for use in class- 
rooms, giving four figure logarithms, trigonometrical 
tables for intervals of one degree, and a number of 
useful physical an^ chemical constants. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,^ 

Liquid Crystals Soap Solutions and X-rays. 

Amongst the earliest examples of Lelimann’s 
li(|uid crystals were the transparent double cones of 
ammonium oleate. MacLen nan's work has shown 
that this transparent anisotropic state is common 
in soap solutions. The accompanying photograph 
(P'ig. 1), taken by Mr. W. J. Klford in this laboratory 
at the suggestion of my colleague Mr. Piper and 
mwself, shows the very striking appearance presented 
by tliese transparent solutions when examined in 
slightly convergent light between crossed Nicols. The 
transparent conic anisotropic liquid shown occurs in 
2*5 w^eight normal potassium laurate at 45^^ C., magnifi- 
cation 200 diameters, and it exhibits very clearly the 
characl eristic fandike structure composed of focal iines. 
A glance at the photograph shows the aptness of 



Kio. 1. 5 N potassium lauratu. Transparent aiiiholio 

phase (40-10" C.). X 200 diameters. 


Fried cl’s designation of this state of matter, namely, 

“ liquide a conique," which he now proposes to super- 
sede by the term sniegmatic (smectique) in order to 
place soap curds in this class. We have found, however, 
that every aqueous soap such as potassium laurate may 
be prepared in each of the forms : hexagonal crystals, 
curd fibres, and anisotropic and isotropic liquids. 

Piper and Cirludley ft)und a year ago that the curd 
fibres show an X-ray structure resembling Miillcr 
and Shearer’s X-ray diagrams for crystals of fatty 
acid, whereas anisotropic liquids have given negative 

resuits. h'ollowing h'riedel, they ascribed these curds 
to the “ smegmatic condition.” Friedel nevertheless 
expressly states that for any substance there can be 

only one '' smegmatic form, and that there are no 

discontinuities in a ” smegmatic ” specimen other 
thiAu. the apparent ?oca\ lines. Now curd fibres arc 

d\' ,rcte, and they difler greatly in almost every way 
from the conic anisotropic liquid soap illustrated in 
the accoTiipanying photograph, which is seen to 
typify Friedel’s ‘‘ etat smectique ” or ** liquide h 
conique.” Tt is therefore evident that FriedeTs 
attempt to classify opaque soap curds as “ smeg- 
matic ” when that state is already filled by the 
transparent conic lujuid soaps would disrupt his 
classification of liquid crystals and necessitate the 
ad hoc setting up of a new group within which to 
include such curds. James W. McBain. 

University of Bristol. " 
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Earth Tides and Ocean Tides. 

I AM in entire sympathy with Mr. Lambert’s plea 
in Nature of June 21, p. 889, for further research on 
earth tides. It is much to be regretted that so little 
has hitherto been effected in that direction. T only 
wish our ” far-flung ” Empire had done its share in 
investigating geophysical problems connected with 
the earth's crust. T fancy, however, that the hori- 
zontal pendulum would be more easily and cheaply 
installed in outlying stations than the interferometer 
apparatus of Michelson and Clale. I'he Milne-Shaw 
seismometer can be adapted for tlie purpose by the 
addition of a stationary mirror tracing a reference 
line on the record. 

Mr. Lambert refers to the “ greater apparent 
rigidity in the prime vertical than in the meridian . . .in 
various places near the Baltic Sea.” This presumably 
applies to the horizontal pendulum observations at 
I’otsdam and Dorpat (in Esthonia). He goes on to 
say that ” when various ingenious explanations of 
this peculiarity were found to be untenable, it came 
finally to be accepted that the true e.Kplanation lay in 
the effect of the oceanic tides.” 

At Potsdam, where the inequality of the rigidity in 
different directions is much greater than at Dorpat, 
the direction of maximum rigidity is apparently not 
due east and west but about 8"* north of west and 
south of east. This is approximately parallel to the 
strike of the later foldings in the older rocks to the 
south and no doubt also of those covered by the 
Quaternary deposits in the neighbourhood of Potsdam 
itself. This folding probably extends some miles 
down in the earth’s crust and must diminish the 
rigidity in a direction at right angles to its strike. I 
fail to see why this explanation is untenable. 

It would be interesting to ascertain how rigidity 
varies with direction in the neighbourhood of lines 
of north and south folding. John W. Eva.ns. 

Imperial College of Science and Technology, 

S. Kensington, S.W.7. 

June 28. 

The Structure of Molecules in relation 
to their Optical Anisotropy. 

As is well known, the light scattered transversely 
when traversing a column of gas or vapour is not 
completely polarised, the defect of polarisation 
depending on the nature of the substance. The 
explanation of this phenomenon as developed by the 
late Lord Kaylei^h, Born, Sir J. J. Thomson and 
others is that the molecules which scatter the light 
are optically anisotropic, that is, have different re- 
fractivities in different directions, and are oriented 
arbitrarily in space. From the point of view of dis- 
.persion-thcory, the interpretation usually given is that 
the electrons responsible for the refraction of light are 
anisotropically bound in the molecule. 

This way of regarding the matter, though perhaps not 
formally incorrect, does not hold out much hope of pro- 

gress irv mterprefmvj tVic exporiinenlvvl reswVls, ow'mg to 

the scantiness oi onr knowledge regarding the manner 
in which the dispersion-electrons are bound in complex 
molecules. Recently, under the writer’s direction, a 
series of accurate measurements have been made in 
his laboratory of the scattering of light iri some thirty 
different gases and vapours by Mr. A. S. Ganesan, and 
in more than sixty different transparent litpiids 
(chiefly organic compounds) by Mr. S. Krishnan, and 
the empirical knowledge thus accumulated of the 
relation betw^een light-scattering and chemical con- 
stitution emphasised the unsatisfactoriness of the 
position of the subject on the theoretical side. Thus, 
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for example, the observations showed that molecules 
containing elongated chains of CHg groups and 
therefore highly iinsymmetrical in shape are, optically, 
much more nearly isotropic than benzene, toluene and 
other compounds of the aromatic series. 

These and other results stand in need of explanation, 
and it is the purpose of this note briefly to indicate a 
metliod of dealing with the matter which is a( least a 
useful working hypothesis. The suggestion is that the 
optical anisotropy of the molecule is due, in the main, 
to the mutual influence of the electric doublets in- 
duced by the external field in its constituent atoms, 
th^ latter, individually, being themselves more or less 
completely isotropic. A similar idea has recently 
been used very successfully by W. I.. Bragg to explain 
the doubly-refractive character of substances in the 
solid crystalline state, e.g. calcite and aragonite. 

Following up the working hypothesis indicated. 
Dr. K. R. Ramanathan has, at the suggestion of the 
writer, calculated the degree of optical anisotropy to 
be expected theoretically for the molecules of a 
number of substances in the gaseous state and 
obtained most encouraging results. The fullest test 
of the theor>'^ will be that furnished by the series of 
organic vapours studied : the detailed calculations 
necessary for this purpose have been undertaken. 
Qualitatively, it is not difficult to see that the closer 
packing of the atoms in the benzene rings compared 
with that in the chain compounds would enhance 
their mutual influence, and that, consequently, the 
greater anisotropy exhibited by the compounds of the 
aromatic series is what we should expect on the 
hypothesis suggested. C. V". Raman. 

s.s. Kaisar-i-Hind, near Marseilles, 

June 19. 

Emission of Volcanic Gases. 

1 TOO have been shown the effect described by Prof. 
Conway in Nature of June 21, p. 891, at the Solfatara, 
near Naples. 1 was inclined to believe in its objective 
reality, but was not sure. I write to suggest that some 
scientific man who is taking his holiday in that neigh- 
bourhood should carry a camera with him, and obtain | 
a photograph before, "and another after, the torch has 
been applied to the vent. In that way 1 think it 
would be easy to decide objectively whether the distant 
vents are affected or not. Rayleigh. 

69 Cadogan Square, S.W. r, June 21. 

I WAS glad to see Prof. Conway’s letter on the 
“ Emission of Volcanic Gases” in Nature of June 
21, in which he directs attention to the remarkable 
phcnomcnc.i observed at the volcano of Solfatara ■ 
w'hen a lighted torch is waved o\'er one of the vent- j 
holes in the crater. 1 

I was also present at Naples on the occasion men- | 
tioned, and, along with some friends, took the oppor- 
tunity of visiting Solfatara, where we observed the 
phenomenon de.scribed by Prof. Conway. 

The increase in the amount of fumes emitted was 
quite unmistakable. A. A. Robb. , 

Cambridge, June 22. I 

1 , 

I HAVE seen repeatedly during the last thirty-eight ! 
years the evocation of gas at Solfatara, described ■ 
by Prof. Conway in Nature of June 21, p. 891. i 
The phenomenon is certainly not subjective, neither ' 
is it trickery. I venture to offer the hypothesis that, 
under the floor of the crater, deep caverns arc filled 
with volcanic gases, the equilibrium of which is un- 
stable to a small change in atmospheric pressure, such 
a change being effected when the air above a group 
of crevices is heated by the torch. The crevices must 
be connected with the deep reservoir by passages, and 
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the gas must be generated into the reservoir at a 
pressure exceeding atmospheric pressure by the press- 
ure due to the vertical column of heavy gas in the 
passages, added to the pressure necessary to produce 
the flow of the gas through their length. 

Instability is due to the fact that gas drawn up to 
the torch is hot gas, which therefore rarefies the air 
more, and so draws up more and hotter gas ; and 
further, that the torch drawing gas from the passages, 
to the crevice must draw also gas from the deep 
reservoir to the passages and from the lower part of 
the passages to their upper part. In all cases the gas 
passes from deeper and therefore hotter strata to 
higher and therefore cooler strata — so that the whole 
gaseous column becomes warmer and therefore 
lighter than it was before. Consequently the weight 
of the column no longer equipoises the pressure in the 
deep reservoir, and this therefore forces out gas by 
the pas.sages through every aperture, the uprush 
further heating and lightening the column, and there- 
fore renewing itself, until a second equilibrium is 
reached at a lower reservoir pressure plus a more 
rapid upw^ard flow' of gas. Eventual slackening of 
this flow and reversal of the ‘steps must be brought 
about by the cooling of the deep chambers producing 
a lower pressure of generation ; this reduces the rate 
of flow and therefore increases the time wdiich is 
passed by the column in the cooler strata. The 
column therefore becomes cooler and heavier and 
requires higher pressure in the reservoir to lift it, 
while the escaping gas is cooler and the rarefaction 
of the e.xternal air lessens. Each consecpiencc rein- 
forces its cause, until the status quo ante is reached 
w'ith the external atmosphere at its original tempera- 
ture and pressure. 

Evidence for the existence of large unstable gaseous 
reservoirs has lately appeared to me to concern not 
only the colliery engineer, but also the biologist. It 
seems possible that some of H. Munro h'ox’s interest- 
ing lunar cycles in life-histories, especially of marine 
organisms,^ might conceivably be explained by the 
earth- wave of spring-tides distorting the walls of 
subterranean caverns filled with gas, and so releasing 
an importantly greater quantity of carbon dioxide, 
etc., at the new and full moon. Thus the constitu- 
tion of the sea- water in their neighbourhood would 
have a fortnightly and monthly chemical periodicity 
w'hich would produce a physiological periodicity in 
inhabitants sensitive to those constituents. 

Geo. l\ Bidder. 

Cambridge, June 22. 

Prof. Conway’s letter in Nature of June 21 again 
directs attention to this remarkable phenomenon. 
Since my former visit, my daughter, Ruth Place, has 
visited the volcano for further investigation, and we 
suggest that the sudden emanation of visible gases and 
vapours may be the effect of ionisation started by the 
torch flame. 

There may be another explanation. The whole 
system must be charged wdth superheated aqueous 
vapour, the temperature varying from 99*^ C. to 
161® C., as observed by Prof. Mercalli, the lower 
temperature obviously that taken near the surface. 
When the organic substance, namely, resin torch, or 
even a bunch of bru.shwood, paper, etc., is burnt, it 
w'ill produce water which will condense the hot 
aqueous vapour and form fog, and so will (quickly 
influence the whole zone and become visible over au 
extensive range of ground. John Place. 

16 The Avenue, Beckenham, Kent. 

June 30. 

* At Naples Wereis dumerihi and Dictyota iHchotoma, both breeding fort- 
nightly (l»roc. Roy. Sor., fnl. 95, p. 544).— -.Vote that there are effervescent 
hot nprings known to bathers in the sea at Bagnnli, near the Solfatara. 
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Explanation of Abnormal Low Voltage Arcs. 

It is well established that arcs in gases or vapours 
may be maintained at voltages as low as their ionising 
potentials, or, in cases where cumulative ionisation is 
possible, as low as their radiating potentials, provided 
a hot cathode is used as a source of electrons to 
stimulate the arc. Considerable discussion has arisen 
o\'er certain cases in which arcs have been maintained 
at still lower voltages,^ since at such voltages the 
electrons are known not to effect partial or complete 
ionisation of molecules with which they collide. 

Recently Bar, v. I.aue and Meyer ® and, independ- 
ently, the present writers,® have Shown that this may 
be accounted for by the existence of oscillations 
the peak voltage of which always exceeds the lowest 
radiating potential of the gas. An experimental and 
theoretical study of these oscillations has shown them 
to be in the nature of current interruptions occasioned 
by the rise in current and consequent drop in voltage 
occurring when the ionisation is sufficient to create a 
positive space charge around the filament. Under 
such conditions there is nothing to prevent a rise in 
current to its saturation value. With such a rise, the 
increased potential drop in the series resistance 
reduces the voltage across the arc. If this reduction 
takes the voltage to a value below t lowest critical 
potential of the gas, the current can be maintained 
only so long Jis the supply of prcviou.sly excited atoms 
persists, after which the current decreases, the voltage 
rises, and the cycle is repeated. Reactance in the 
circuit is not, as believed by Bar, v. T.aue and Meyer, 
essential to the oscillations, though it does affect the 
wave form. 

The above phenomenon does not explain all cases 
of abnormal low voltage arcs, however, for we have 
maintained arcs in helium, mercury vapour and argon, 
without oscillations, at voltages well below the lowest 
critical voltages of the gases. Also Holst and Oster- 
huis * have reported steady arcs in argon at 3 *5 volts 
and neon at 7*5 volts, whereas the lowest critical 
potentials of these gases are 11*5 and 16-7 volts 
respectively. To account for this, these authors 
liave proposed a rather elaborate theory of progress- 
ive ionisation. The following experiments, however, 
explain entirely these abnormally low voltages simply 
on the basis of well-known phenomena. 

A short hot-filament cathode and a sheet nickel 
anode were placed about i cm. apart, and a 3 mm. 
length of I mil wire projecting from a glass stem was 
introduced as an exploring electrode in a bulb filled 
with pure argon at 2 mm. pressure. This electrode 
was used according to Langmuir’s recent method,® 
and was movable to different points in the discharge 
by a flexible copper- to-glass seal. 

It was found that the arc could easily be main- 
tained at an applied voltage of about 4 volts, without 
oscillations. Under these conditions, however, the 
gas tiear the filament was found to he at a potential of 
about 1 1 •5 volts above that of the filament, and there was 
an electric field in the direction reverse to the applied 
field throughout most of the space between the 
electrodes. Rurthermore, the concentration of ions, 
either positive or negative, was found to decrease 
from about too x 10*® per cc. near the cathode to 
about 2 X io‘“ per cc. near the anode. The average 
kinetic energy of the electrons outside the region of 
the cathode drop was found to vary from 2 to 4, in 
equivalent volts. Analogous results were found in a 
mercury arc, operating at about 3 *5 volts. 

Evidently there is always a sufficient cathode drop 

‘ Compton, Lilly ami Olnistead, Phys. Rev,, 4, p. aSa, 1920 ; A. C. DaWes, 

. y' P*'599f i92i. 

XcUs. f. Phys. 20, p. 83, 1923. 

59 . P. 166, 1923. 

Physica, 4, p. 42, 1924. , 

Elec, Rev., p. 731, Nov. 1923. 
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to produce ionisation. If the ionisation is intense, 
positive as well as negative ions move toward the 
anode, and at approximately equal rates. To cause 
this, the reverse electric field, caused by difference in 
rates of diffusion of electrons and positive ions, 
takes such a value as to cause the two types of ions 
to move tow^ard tlie anode at nearly equal rates. It 
is easily shown that the number of ions of either 
sign is at least a million times greater than the 
excess of one kind over the other, except in the region 
of the cathode drop. 

A fuller treatment of this problem and its signifi- 
cance in the Geissler tube discharge will soon be 
published. 

We are indebted to Dr. Irving I^angmuir for 
suggesting this general line of explanation of the 
abnormal arc. Karl T. Compton. 

Carl H. Eckakt. 

Princeton University. 


De Broglie's Theory of the Quantum and the 
Doppler Principle. 

L. DK Broglie (J^hil. Mag., Feb. 1924) has recently 
suggested a theory of the quantum in wdiich the 
(juantum is supposed to be a corpuscle of exceedingly 
small rest mass M which moves with a velocity jfSc, 
w'herc fi is less than unity by an exceedingly small 
amount. The momentum of such a corpuscle is 
- /»*, and is equal to that of the light cpiantum 
hvjc. Since (i is so nearly unity, the momentum 
may be written as Mc/Ji - Different values of 
the frequency v are explained as being due to different 
I values of !:i. 

Let us suppose that an atom is moving tow'ards 
the observer wdth a velocity fiiC, and that w’hile moving 
with this velocity the atom ejects a quantum in the 
direction of the observer, the frequency of the cpiantum 
being and its velocity relative to an observer on 
the atom. The momentum of the q uantum relative 
to the atom is then hvJc — MeJ,^ i - By applying 
the relativity theorem of the addition of * velocities, 
w( have that, if fic is the velocity of the ejuantum 
corpuscle relative tc^ the stationary observer, 

fie — (/^o -}- lii)c j{ I + • 

Hence 

Remembering that very nearly equals unity, 
and assuming that {ii is small, w^e have 

Hence if v is the frequency relative to the station- 
ary observer we have 

hvjc - Mc/\/ 1 - = Mc/(l - Po* = H/c(i - Pi)- 

If now w^e put — wffiere v is the velocity of the 
atom rc^lative to the stationary observer, we have 
v=^v^cl{c-‘V), 

which is the ecpiation expressing the Doppler prin- 
ciple when the velocity v of the radiating atom is 
small compared with c. G. E. M. Jauxcey. 

Washington University, 

St. Louis, Mo., May 23. 


The result obtained by Mr. Jauncey seems to be 
quite correct, and I already knew' that it \vas possible 
to explain all the forms of Doppler effect by means 
of my “ light quantum ” conception. 

By studying the collision of a moving eleettron with 
a light quantum, I have also obtained a formula for 
the change of frequency which involves both the 
Doppler effect and the Compton effect. 

In a recent number of the Phil. Mag. (May 1924) 
Mr. William Anderson has stated a curious and 
perhaps not very probable consequence of my views. 
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I think that the isolated quantum of radiant energy 
can only be considered in radiations of very high 
frequency (when Wien's law is valuable), but tha' 
for radiations of mean or low frequencies we mus 
conceive a sort of aggregation of light quanta. This 
idea suggested by the form of Planck's law would 
perhaps allow us to imagine a transition between 
light quanta and electromagnetic theory and to avoid 
Mr. Anderson's conclu.sion. 

Juno 14. T-OUIS HE T3ROGLIE. 

Cell Inclusions in the Gametogenesis of Scorpions 

Since last winter I have been engaged on the study 
of cell-inclusions in the gametogenesis of scorpions, 
and it was, therefore, with some interest that I read 
the note of l^rofs. D. R. Bhattacharya and J. B 
Gatenby on the spermatogenesis of an Indian scorpion 
(Palanmaeus) published in Nature, June 14. 

I have studied mitochondria in the spermatogcnesig 
of Palamnfpus fulvipes tnadraspatensis, and can confirm 
the following statements of the writers : 

(1) “ The mitochondria are sorted out whole during 
the maturation stages." This is true of both the 
meiotic divisions. 

(2) " The number of mitochondria varies in the 
spermatid." 

In Palamneeus fulvipes madraspatensis the number 
varies from four to tlurteen. 

I am, however, unable to support the statement 
that " the mitochondria form the sperm tail directly. 

. . ." During a certain stage in sperm ateleosis the 
mitochondria are grouped together at the base of the 
elongated nucleus. To a large extent they lose their 
individuality and form a curious oval body — the 
mitosonie — which stains characteristically with crystal 
violet, Altman's acid fuchsin and iron haematoxylin. 

I have not been able to detect the mitochondria after 
this stage. Nor have I seen them at any stage 
descending down the axial filament. 

I may here add a note on the mitochondria of the 
oocyte of the same species. They are remarkably 
different in their reaction to osraic acid from those of 
the male germ cells. There is no case on record where 
the mitochondria are blackened by chrome-osmium 
alone. Where they are blackened, it is only after 
prolonged osmication (Kopsch). But the mito- 
chondria in the oocyte are intensely blackened by 
chrome-osmium alone in ten hours. They are even 



staining is impossible. They are completely <lestroyed 
by Bouin's fluid. These facts undoubtedly suggest 
the presence of a large amount of unsaturated fat in 
the mitochondria. 

The Golgi apparatus in the oocyte of the same 
species consists of rods and crescents distributed in 
patches. 

I hope to publish in due course a paper on the 
cell inclusions in the gametogenesis of Palamnjeus 
(Madras), Buthus judaicus and Heterometrus maurus 
(Palestine), and Euscorpius napoli (Naples). 

VisHWA Nath. 

Zoological Laboratory, Cambridge, 

June 20. 

Art- Forms in Nature. 

Permit me to thank Mr. Edward Heron-Alien for 
the very generous reference to’ my work publi.shed in 
his review of Plaeckel's " Kunstformen der Natur " 
(Nature, June 14, p. 847). Mr. Heron-Alien says: 
" A law only approximates to the facts, and every 
time we use it we have to make appropriate additions 
and corrections ; the real value of deviations is not 
that they make it necessary to discard a theory, but 
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that they enlarge our laws and thereby advance our 
knowledge." This sentence formed part of an 
appreciation of my book, " The Curves of Life," w'hich 
was published in 19*14. With your permission I will 
quote a short passage from this book which gives an 
excellent example of the process mentioned, an 
example which in 1924 we can all read with a startling 
verification in our minds. 

" The principle enunciated by Newton," I wrote 
on pp. 429 and 430, " may ‘ simplify ' the phenomena 
of our solar system sufficiently to enable us to talk 
about the movements of the earth and the celestial 
bodies. But that simplicity, we may feel sure, is 
only apparent. Newton himself, as far as I am 
aware, never ventured to suggest any ‘ cause ' for 
his great principle. We may well consider that its 
value as a working hypothesis outweighs the possi- 
bilities of its inexactness. But we must be equally 
prepared to realise that it may not fit all the facts 
which future science may discover. It is, in H. 
Poincare's admirable phrase, une rhgle d'action qui 
rSussit ; or, in other words, we have added (1914) so 
few phenomena of real importance to those known by 
Newton that the basis furnished by his ‘ law ' has not 
yet been disintegrated. But it is easily conceivable 
that a broader foundation will be needed, even in the 
present century ; and we need have no fear that men 
of science will shrink from the endeavour to provide 
it. The sterile reprobation of Auguste Comte (wffio 
was obsessed by sociological ideas of ‘ Order ') has 
long ago become inoperative." 

These lines were written ten years ago, and I freely 
admit that logic had more to do than special know- 
ledge with a prophecy which Einstein was so soon and 
so brilliantly to fulfil. Theodore A. Cook. 

Savile Club, 107 Piccadilly, W. 

June 19. 

The Oogenesis of Llthobius. 

The oogenesis of the Arthropoda is the least well 
understood, because it has presented considerable 
technical difficulties. In this country Hogben has 
investigated successfully the oogenesis of dragon- 
flies, and has shown that the nucleolus takes important 
direct part in the production of the yolk spheres. 

The oogenesis of Lithobius appears to be much like 
that of Hogben's examples, and is probably general 
for Arthropoda. Yolk formation is from nucleolar 
extrusion, of which two phases can be distinguished ; 
first, an early extrusion of particles budded off from 
the large central nucleolus, which retains its in- 
dividuality, and, secondly, an extrusion of particles 
derived from the fragmentation of this nucleolus. 
These particles multiply both in the nucleus and in 
the cytoplasm. The fate of the first nucleolar ex- 
trusions has not been determined, but the later 
extrusions enlarge after proliferation to form the 
definitive yolk spheres. The Golgi apparatus behaves 
in the usual way, being excentric and juxta-nuclear 
in the youngest oocytes, then spreading out through 
the cell, and breaking eventually into very fine 
grains. The mitochondria are diffuse in the earliest 
stages, then become concentrated to a cloud near the 
nucleus ; this breaks up into a number of clusters, 
some of which become active centres of proliferation. 
These form curious round mitochondrial bodies, 
which later fragment, the mitochondria passing out 
to become evenly distributed through the cytoplasm. 
The clouds which did not take part in the rapid 
proliferation also become scattered at the same time. 

A full account of the oogenesis will be published 

***«• , . , ^ s. D. King. 

Zoological Department, 

Trinity College, Dublin. 
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Artificial Daylight. 

By Dr. L, C. Martin. 


T he apparently simple question What is Day- 
light ? raises at once a host of supplementary 
questions which are not easy to answer, and a little 
consideration shows that “ daylight ’Ms a word of 
somewhat indefinite meaning. The paper on which 
the present article is being written is illuminated by 
light from a north window. The sky is blue, but 
flecked with white clouds reflecting winter sunlight. 
A proportion of the light is, however, coming from the 
walls of an opposite house, and since this house is 
flanked by green trees and shrubs, they are also con- 
tributing their share of reflected light. A spectro- 
photometric examination of the light would doubtless 
reveal a somewhat irregular spectral distribution of 
energy, varying from minute to minute, although the 
eye registers no marked change in the appearance of 
the paper. Even after the drastic step of drawing the 
blinds and switching on the electric light, the appear- 
ance will scarcely indicate the tremendous alteration 
in the nature of the light, at any rate when the eye 
has been accustomed to the changed conditions. It 
is not until some effect of simultaneous contrast brings 
the artificial light into comparison with daylight that 
the difference between the two is revealed. 

It is quite clear that it is useless to attempt to copy 
the heterogeneous radiation described above ; therefore 
it is necessary to study the distribution of energy in 
the spectrum for summer sunliglit and the light from 
a blue sk)’', and to see how far the means at present 
available will allow the production of radiation with 
similar characteristics. Some suitable compromise can 
then be decided upon. Fig. i shows, reduced to a 
common ordinate at o*59/x, the relative distribution of 
energy in the spectrum for blue-sky light, summer 
sunlight, and electric light (gas-filled incandescent 
lamp). The gas-filled lamp radiates, as indicated by 
experiment, in a manner similar to a perfect radiator 
(the black body of the physicist) at a temperature of 
2800° C. By extrapolating from experimental results, 
it is found that the sun radiates like a perfect radiator 
at about 5000° C., a temperature unfortunately quite 
unattainable at present in any usual and practical 
terrestrial source of light. It is only in intense electric 
discharges that such temperatures can be attained 
experimentally. 

Amongst the special means of light production the 
Moore vacuum tube must be mentioned. The discharge 
from a small transformer passes through rarefied carbon 
dioxide at a pressure of about o*i mm., the tubes being 
of considerable length when used for industrial lighting. 
Luckiesh states that the light is a “ good approxima- 
tion to average daylight.” Since the spectrum consists 
of bands, however, and is by no means continuous, this 
light is apt to prove untrustworthy for colour matching 
purposes, more especially in dealing with substances 
possessing bright narrow bands in the spectrum of 
their transmitted or reflected light. 

Phosphorescence and allied effects are extremely 
efficient in regard to the energy required in producing 
a given amount of light, but under present conditions 
the utilisation of the phenomena for commercial light 
production is not practicable. 
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We turn, then, to consider the means of modifying 
the energy distribution in the spectra of ordinary 
sources, and before proceeding to the better known 
methods, two useful laboratory devices may be 
mentioned. Priest finds that by passing the light 
through a system of polarising prisms and quartz 
plates cut perpendicular to the axis, the spectrum of 
such a source as the gas-filled tungsten lamp can be 
modified to an equivalent of that from a black body 
radiating at 5000° C., and moreover, the apparent 
temperature of the equivalent radiator can be con- 
trolled over a wide range. The Arons chromoscope 
is convenient for the purpose. Another method of 
interest is the spectrum template of Abney and Ives, 
in which the radiation from the source is first dispersed 



into a spectrum and then recombined. In the plane 
of the spectrum a sector rotates, and one of the lines 
l'.yunding the angular opening of the sector is curved 
in such a way that the effective angular aperture 
varies so as to be greatest in the blue and least in the 
red regions of the spectrum. In fact the apparent 
energy distribution in the spectrum of the recon- 
stituted light can be made to follow any prescribed law. 

It will be -apparent, however, that the two foregoing 
methods are w'asteful in so far as their action depends 
on the mere elimination of the excess energy of the 
longer wave-lengths. 

Apart from consideration of energy distribution, 
however, the two methods above are quite impossible 
for lighting purposes, and therefore the aid of selectively 
transmitting or reflecting light filters or reflectors has 
to be employed, this expedient being suggested by 
Mr. A. P. Trotter some thirty years ago or so. In 1899 
Dufton and Gardner produced a filter for correcting 
the light from the carbon arc. Though this light has 
an energy distribution which comes almost as near to 
sunlight as any artificial light (the temperature of the 
carbon arc is 3500^ C. to 4000® C.), the flame of the 
arc gives an excess of violet radiation from the well- 
known cyanogen bandH, and hence the radiation needs 
a special type of correction. Dufton and Gardner’s 
glass was coloured blue-green by means of copper, 
and a trace of uranium gave the property of filtering 
out the excess of violet from the arc-light. 

Since that time several types of colour filter made o£ 
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special glass, or glass in series with dyed gelatin films 
have been introduced for the correction of the light 
from other artificial sources, namely, ordinary metal 
filament electric lamps, gas-filled electric lamps, and 
incandescent gas lamps. Lamps employing coloured 
reflectors have also been introduced. The gas-filled 
electric lamps work at a higher temperature than those 
of the ordinary metal filament t)rpe, ahd consequently 
the correction required to produce artificial sunlight 
is less drastic in the first case. The correction for an 
incandescent gas mantle is even less since the spectrum 
of the radiation is particularly rich in the shorter wave- 
lengths as compared with the radiation from a “ black 
body at the same temperature. 

On the whole, experience has shown that the gas- 
filled lamp lends itself most readily to the present 
purpose, and practically all the modem lamps start 
with this light mainly b(‘cause gas-filled lamps can be 
readily fitted into a lantern or shade without the 
greater difficulties of ventilation encountered when 
using an arc or gas burner. 

There are at present several varieties of artificial 
-daylight lamps on the market. In the first type the 
lamp is enclosed in a lantern with a reflector, and the 
light passes through a colour filter, the glass being 
coloured by various proportions of cobalt, manganese, 
nickel, and copper. Suitable glasses have been pro- 
duced by Ives and Brady, and by Gaze in America. 
Messrs. Chance Brothers of Birmingham have also 
produced a “ Daylight ” glass. The type of correction 
usually aimed at is a compromise between the energy 
distribution found in sunlight and blue-skylight; thus 
the luminous efficiency of such units considered merely 
as sources of light% inevitably low. In one trans- 
mission lamp recently examined by the writer the 
overall efficiency was only 8 per cent, as compared 
with the unshaded lamp, but this was employing an 
ordinary metal filament bulb. If a gas-filled bulb 
had been employed the efficiency would probably have 
been much greater, perhaps 12-15 per cent. ; a great 
deal depends on the reflector, which can, if well designed, 
produce a considerable concentration of light, thereby 
counteracting the unavoidable disadvantage of the 
loss of light in the filter. 

The glasses employed for the filters often show some 
deviation from the desirable smooth transmission 
curve. In the unit due to Lamplough a small excess * 
of green transmitted by one blue filter is compensated 
by the provision of a second filter of glass slightly 
coloured purple by the use of gold. The purple filter 
absorbs the excess of green and the quality of the light 
is greatly improved. 

A second type of lamp (the Sheringham Daylight) 
employs the device of reflecting the light from a 
surface coloured with patches of blue, green, and red 
or yellow pigments in definite proportions of area. 
The light is completely diffused, and this is a con- 
siderable advantage when imitating the effects of 
actual daylight. Furthermore, the energy distribution 
of the reflected light can be ftiade very “ smooth,” 
although it is difficult, just as before, to secure drastic 
correction without undue loss of energy. The method 
of making a spectro-photometric comparison between 
natural and artificial daylight has been described 
by Mr. P. R. Ord in the Illuminating Engineer for 
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July 1923, but there is at present very little available 
information on the relative performances in energy 
distribution and luminous efficiency of the various 
lamps. 

The actual correction attained in all these lamps is 
good over the brightest part of the visible spectrum 
between o-45/x and 0*65/1. At the violet end the 
radiation is very deficient in violet, and at the extreme 
red end practically all the commercial units give far 
too much energy (see Fig. i). The fact that these 
defects do not destroy the ordinary usefulness of the 
lamps is owing solely to the low visibility of the radia- 
tions corresponding to extreme ends of the spectrum, 
as shown by the lowest curve in Fig. i. Occasionally 
the error is made manifest by some material with a 
low reflection through most of the spectrum and a 



Fig. 2. — Lamplough daylamp (mo'watt indii-strial niociel) in use at the 
laboratorie.s of Mesisrs. Winsor and Newton, Ltd., for grading 
pigments. By courtesy of The Lamplough Daylamp, Ltd. 


large reflection at the red end. The “ artificial day- 
light ” may then produce a different appearance in 
such a substance as compared with daylight itself, 
but on the other hand, such materials vary greatly 
n appearance under the variations of daylight. 

A third type of lamp usually employs a simple 
coloured bulb, either of coloured glass or coated with 
a gelatin filter. The correction in many of these 
units is not nearly so thorough, and therefore the 
luminous efficiency can be kept much higher, perhaps 
up to 60 per cent, or so. While lamps of this kind give 
a much better sense of relative value to blues and greens, 
they are of little use when exact colour matching is of 
importance, and recourse must therefore be made to 
the more fully corrected units. 

Other types of lamp, of Continental origin, employ 
two or more colour filters. The light transmitted 
through these filters is mixed by diflusion. 
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In considering the spheres of usefulness of such 
lamps as are at present available, we recall first of 
all the considerable number of industries in which 
“ grading ” and estimations of quality of products by 
visual appearance are of the greatest importance. 
Tea, leather, tobacco, seeds, flour, and many other 
materials are all judged by colour, and until the 
modern daylight lamps were available a very great 
deal of time was lost owing to the lack of good day- 
light often experienced during the winter in industrial 
towns. So far as can be judged, however, artificial 
daylight has proved entirely satisfactory for purposes 
of this kind when sufficient care is employed in choosing 
a lamp suitable for the work in hand. A jeweller 
requires a strong light concentrated in a small area, 
and for this work one of the lamps with a focussing 
reflector would be best. On the other hand, for ware- 
house lighting a lamp giving good diffusion, such as 
the Sheringham Daylight, may prove the more suitable. 
The fully corrected lamps have been adapted for 
studio lighting by artists, and for counter illumination 
in drapers’ shops and elsewhere. Fig. 2 shows a 
“ Lamplough ” transmission unit in use for grading 
pigments at Messrs. Winsor and Newton’s. 

Persons with experience of work with the artificial 
daylight units learn to adapt their estimations to the 
relatively constant light of these lamps, and less 
difficulty is often experienced than in working with 
highly variable daylight. 

The “ higher efficiency,” and less fully corrected, 
lamps are applied with success for the lighting of shop 
windows by drapers and florists. A great improve- 
ment in colour values is secured without undue expense. 
The main factor militating against the employment of 
artificial daylight for general lighting seems to be a 


purely psychological one. Objection is taken to the 
“ cold ” appearance of the light when contrasted with 
that from ordinary lamps, but after all the matter is 
scarcely of importance if the corrected light is readily 
available when required. 

It may be recalled that the difficulty of obtaining 
a reasonably constant standard of white light is one 
of the greatest difficulties in the application of colori- 
metry for modem industrial purposes. Stanford 
{Biochemical Journal, xvii. No. 6, 1923) has recently 
pointed out the usefulness of an artificial daylight lamp 
(the Sheringham lamp was actually used) for purposes 
of colorimetry with limited range colorimeters,^ and 
for many chemical estimations, such as comparisons 
in Nessler cylinders. Artificial light corrected thus, 
or by a suitable filter of daylight glass, or by one of 
the laboratory methods described above, is of the 
greatest service in the more general problem of colour 
measurement which is being investigated with much 
energy in Germany and America at the present time, 
although the subject seems to attract little attention 
in Great Britain. 

In conclusion, one might comment perhaps on the 
lack of interest shown by commercial firm’s in the 
subject of artificial daylight, and the improvement of 
lighting generally. In 1920 there were 15,000 fully 
corrected artificial daylight lamps in use in America, 
and the demand was then rapidly growing. In Great 
Britain it is doubtful whether a tenth of the American 
demand has been reached. The saving of time effected 
by the employment of such lamps in bad weather is so 
great that this indifference seems extraordinary, and the 
sooner this state of affairs is remediej^ the better for those 
industries to which this subject is of importance. 

* See ‘‘Colour and Methods of Colour Reproduction*' (Blackie), p. 1x4. 


The Plant Commonwealth and its Mode of Government.^ 

By Sir Frederick Keeble, C.B.E., F.R.S. 


T O describe in any detail the different kinds of 
receptor, or receiving apparatus, whereby an 
external stimulus of light, gravity, etc., is registered by 
the plant, lies beyond the purpose of this discourse. It 
is, however, essential to that purpose to point out that 
the region of reception of the stimulus is often separated 
by some distance from the region of reaction. Cut or 
burn the root of a sensitive plant, and presently the 
leaves begin to move. First, those nearest to the base 
of the stem bend down hingewise on the leaf cushion 
(pulvinus) and their leaflets fold together; then in 
succession those higher up the stem undergo a like 
series of changes, until all have soon reacted to the 
shock. Place a root on its side and its growing region 
an inch or so behind the tip, elongating more on the 
upper than on the lower side, initiates a curvature 
which continues until the tip points again vertically 
downward. But if, as Darwin showed, the tip be cut 
off before the root is placed in a horizontal position, no 
curvature occurs until a new root-tip has been re- 
generated. In the intervening days the root continues 
to grow horizontally. Cover or cut off the tip of the 
first leaf of a grass seedling and the actively elongating 

^ Continued from p. 15. 
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region fails to respond by curvature to one-sided 
illumination. 

It is therefore evident that there is often a definite 
separation of receptor and effector region, and one of 
the most interesting problems in plant physiology is to 
discover how tliat gap is bridged. In animals nerves 
serve to connect the receptor organs — the receivers of 
specific stimuli — and the effector organs — ^the structures 
which respond by movement or other definite changes. 
But though many have sought for and some have 
thought to find them, those specialised conductors of 
excitation which are called nerves appear to be absent 
altogether from plants. Some have believed that the 
intercellular protoplasmic fibres serve like nerves to 
conduct impulses. It may be so, but facts are not 
very favourable to this interpretation of their function. 
It would, indeed, seem more probable that the proto- 
plasmic intercellular strands serve to transmit not 
nervous impulses but materials from cell to cell. 

There is, however, no need to carry these speculations 
further, since recent discoveries have thrown a new 
light and put a different complexion on the mode of 
transmission of excitation in plants. If a little mica 
plate be inserted into a cut made half way across the 
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tissue of the first leaf of an oat seedling at a short 
distance behind the receptive tip, excitation resulting 
from unilateral illumination is transmitted as in intact 
plants. But if a second plate of mica be inserted in 
a second cut made on the opposite side at a slight 
distance from the first no curvature results ; the plant 
remains unresponsive to unilateral illumination. 
Similarly, as might be supposed, if the tip be cut off 
completely and replaced so that it rests on a plate of 
mica introduced between it and the rest of the leaf 
curvature does not occur. But if the tip be cut of! and 
glued on again with gelatin, unilateral illumination 
induces the same curvature as it does in the intact 
oat leaf. The receptor apparatus in the tip suffers no 
damage from the operation, and undergoes the same 
excitation as in the normal plant. This excitation 
passes through the gelatin to the intact effector 
region and brings about in that region redistribution 
and changes in rate of growth which are made manifest 
by curvature. 

There would, therefore, appear to be no escape from 
the conclusion that that which passes from receptor 
to effector regions is a stimulatory substance — a 
hormone. The message transmitted by the receptive 
tip to the reacting region is a chemical message. As a 
letter in the post-bag may pass many doors and cause 
no stir until it is delivered at the right address, so the 
hormone which evokes heliotropic response passes 
through or by many cells without, so far as is known, 
producing any effect upon them. It is not for their 
address. Only when it reaches the cells beyond the 
growing point which have ceased to divide and begun 
to grow in length and breadth does the message which 
the hormone bears become significant. Similar behead- 
ing and reheading experiments have been made by 
Mr. G. R. S. Snow in my laboratory. Although it 
might seem unduly sanguine to expect anything to 
happen after a root tip has been cut off and stuck on 
again, the experiment, which hai now been repeated 
many times, demonstrates that the receptive tip, after 
the operation, responds to the stimulus of gravity 
stimulation, and that the message which provokes 
curvature in the growling region is transmitted across a 
gelatin junction. For if after replacement of the cut 
off tip the root is laid in a horizontal position, instead 
of remaining in that position as a tipless root does, it 
curves until the tip points once again vertically 
downward. 

No less remarkable are the discoveries which have 
recently been made by the Italian physiologist, Ricca, 
on the much investigated subject of the movements of 
the Sensitive plant, Mimosa pudica, and allied sensitive 
species. The movements of this plant have often been 
described and always excite wonder. In tropical 
countries, w'^here the Sensitive plant grows close to the 
ground and covers large tracts, any one who walks 
over it may see the leaves bending down and folding up 
as his foot approaches, as though the plants were shrink- 
ing from impending danger. 

Many explanations have been offered of the sig- 
nificance of these movements ; but none seems 
satisfactory. Extreme sensitiveness to contact is not 
peculiar to the species of Mimosa. It is manifested also 
by other genera of plants, by Neptunia, which, like 
Mimosa, Xiongs to the Legume family, and by i 
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Biophytum, Biophytum sensitivuniy a member of the 
Geranium' family. A recital of all the interesting 
experiments which have been made on Mimosa pudica 
from the time of Claude Bernard to the present day is 
beyond my powers or your patience. Nor is the 
recital necessary for my present purpose, for the new 
classical experiments of Ricca, and the as yet un- 
published experiments made recently by Mr. Snow, 
throw new light on the nature of the message which 
'passes to the leaves when the plant is stimulated as it 
may be by tapping, shaking, cutting, or burning a part 
of it. Working with strong-growing woody species in 
the congenial climate of Italy, Ricca has shown that 
the excitation set up by stimulating a part of the stem 
travels in the wood. Even after all the other tissues 
of the stem are removed the excitation continues to 
pass upward and to bring about progressively the 
characteristic movements of the leaves. If a length 
of stem above the point to be stimulated is killed, as, 
for example, by subjecting it to high temperature, the 
message still passes and is delivered to the living leaves 
above the killed region of the stem. 

That the excitation is of a chemical nature is shown 
by cutting the stem, interposing a short tube containing 
water between the severed ends, and then stimulating 
the lower part of the stem. Even under these un- 
toward conditions the message is delivered. The 
hormone, rising with the water current up the vessels, 
diffuses through the column of water in the glass tube 
and, passing into the vessels above the cut, travels along 
them, and at each level at which a leaf is borne, the 
hormone passes into the motile pulvinus and excites 
its tissues, so that the turgid cells of the under side of 
the pulvinus lo.se water and resilience and, becoming 
flaccid, no longer bear up the leaf stalk, which therefore 
falls like a flag at half-mast. As in old times, a knocker- 
up went round the town leaving his noisy message at 
the appointed doors, so the hormone, albeit more 
discreetly, travels through the watery highways of the 
plant delivering its chemical message as it goes. 

Research, however, whilst unveiling old mysteries 
discovers new ones, and Mr. Snow, who has just come 
back from studying the behaviour of Sensitive plants 
in the West Indies, informs me that whilst he has 
confirmed Ricca’s remarkable results, and has shown 
that the hormone which travels through the wood may 
be made to diffuse across a film of collodion without 
losing its potency, has also discovered that this is not 
the whole of the story. Transmission of excitation in 
the Sensitive plant is apparently of two kinds. There 
is the relatively slow transmission of a specific hormone 
by way of the wood vessels of the stem ; but there is 
also a high-speed transmission, far more rapid and 
much less far-reaching. When this high-speed trans- 
mission of excitation is employed by the stem, the 
track which it follows is not that of the wopd ve.ssels, 
nor does it lead to movement of more than two leaves 
alx)ve the point of stimulation. 

Mr. Snow has demonstrated the existence of these 
two modes of transmission by the simple device of 
making very gradually an oblique cut in the stem. 
As the knife penetrates into the deeper tissues below 
the cortex — which tissues are known as the phloem or 
bast— -a drop of fluid exudes from the cut. It used to 
be supposed that this exudation, which escapes from 
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certain long tubular cells, is the sign of some hydrostatic 
disturbance in these cells, and that this disturbance leads 
to the setting up of a pressure wave which evokes the 
movement of the leaves. But if the knife be stayed at 
this point, though the water drop gushes out, nothing 
else happens. Let it, however, be pressed a little so 
that it penetrates deeper into the bast and reaches to, 
or almost to, the cambium, which lies between bast and 
wood, and suddenly the high-speed transmission takes 
place ; in a flash, the nearest two leaves fall. If the 
knife he withdrawn no further excitation takes place, 
but if it be pushed home into the wood, the second more 
leisurely mode of transmission comes into play. The 
chemical messenger which travels into the water current 
in the wood vessels is released and, slowly but surely, as 
the transpiration current rises through the stem, leaf 
after leaf falls until all have shown by their position that 
they have received and responded to the message. 

These observations come opportunely. Without 
them I should have been tempted to round off my 
discourse with a confident generalisation. The varied 
happenings in the plant commonwealth which I have 
described — the revival of powers of cell-division in 
wounded tissues, the hcliotropic curvatures of roots 
and stems, the ordinary response of the Sensitive plant 
to shock — ^all are brought about by specific chemical 
messengers or hormones. Many other phenomena of 
plant response to stimulation are undoubtedly also due 
to hormones. May it not therefore be that the mo 3 e 
of government of the plant commonwealth is not 
duplex, like that of animals, but simplex ? Whereas I 


the integration of the animal body into an individual 
is the outcome of messages of two kinds, the integration 
of the plant body is effected by messages of one kind 
only. In the animal body, the two kinds are those 
messages transmitted at high speed along the nerves 
and those material messages or hormones, which are 
distributed by means of the blood stream. In the 
plant body, messages of the latter kind only are at 
present and with certainty known to pass to and fro 
between the members of the commonwealth. 

Until, however, the nature of the high-speed trans- 
mission of excitation in Mimosa is explored, it would 
be rash to predict confidently that the fundamental 
difference between plant and animal will be found to 
lie in this, that the plant commonwealth has not and 
never had the means of rapid message-sendings which 
in the animal world takes place by means of the nervous 
system, and that the passionless perfection of plants 
has been achieved solely by developing the system of 
special messengers. Or adopting Bayliss’s metaphor : 
If the integration of the animal is to be regarded as due 
to the simultaneous employment of a telegraph system 
and a postal service — one for quick messages which may 
be of a physical kind, the other for less rapid messages 
of a material kind — then it may be that the integration 
of the plant commonwealth has been and is effected 
solely by the employment of the postal system. One — 
the animal world — partakes rather of the nature of an 
empire, and the other — the plant world — partakes of 
the nature of a commonwealth, and if so the title of my 
discourse needs no further justification. 


Obituary. 


Prof. J. G. Longbottom. 

''PHK death has been announced, at the early age of 
A fifty -four, of Prof. John Gordon Longbottom, of 

the Royal Technical College, Glasgow, which occurred 
on June 6 after a serious operation. Prof. Longbottom 
was a native of Keighley, Yorkshire, and served his 
apprenticeship in engineering in the works of Messrs. 
F. and J. Butterfield. His technical education was re- 
ceived at the Bradford Technical ('ollege, and a Whit- 
worth Scholarship enabled him to proceed to the Royal 
College of Science and University College, London, where 
he became an assistant to Prof. Karl Pearson. About 
twenty-eight years ago he joined the staff of the Ro ya 
Technical College, Glasgow, and became professor of 
mechanics on the retirement of the late Prof. Rowden. 

Prof. Longbottom was very retiring, and conse- 
quently his abilities were not widely known outside the 
(nllege. His mathematical knowledge and his power 
of applying it to practical problems were of great 
advantage to his students, who will remember him not 
only for the soundness of his work, but also for the 
kindliness of his disposition. His appointment was 
made prior to the erection of the new buildings of the 
College, and he was therefore responsible for the equip- 
ment of the Materials Laboratory — an installation 
which is worthy of the College. He was a member of 
the Institution of Mechanical Engineers and of the 
Institution of Engineers and Shipbuilders in Scotland ; 
he contributed to the latter Institution a paper on the 
stresses on the rim and arms of a flywheel. 
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Prof. Ian Deyl. 

Prof. Ian Deyl, who died on February 4 in Prague, 
was born in 1855 in Vysoke Veself nad lidlinon, and 
prepared himself for the duties of an all-round practical 
surgeon. But at last he became an ophthalmologist. 
I cannot dwell here on his numerous original investiga- 
tions so far as they refer to medicine, of which the most 
interesting ones treat of the relations of eye diseases 
to the diseases of the body. He solved in fishes and 
birds the most complicated problem of the embryology 
of the mechanism of the eye, namely, the way in which 
the crossing of the eye-nerves on the lower part of the 
skull takes place. 

Deyl was a member of the Bohemian Academy of 
Sciences, of the Royal Society of Bohemia, of the 
Ophthalmological Society, etc. He was of noble 
character and a great benefactor of the blind, and an 
institution for the blind bears his name. 

Boiiuslav Brauner. 


We regret to announce the following deaths : 

Dr. C. E. Moyse, emeritus vice-principal of McGill 
University, Montreal, aged seventy- two. 

Sir Jethro Teall, F.R.S., lately Director of the 
Geological Survey of Great Britain and of the Museum 
of Practical Geology, I^ondon, on Jhly 2, aged seventy- 
five. 

Sir Harry Veitch, formerly vice-president of the 
Royal Horticultural Society, on July 6, aged eighty- 
four. 
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Current Topics and Events. 


A CONFERENCE arranged at the British Empire 
Exhibition by the Royal Society for the Protection of 
Birds took place on June 26. The subjects for dis- 
cussion were legislation for bird protection in different 
parts of the British Empire, the oil menace, and the 
formation of Nature reserves and bird sanctuaries. 
Overseas representatives described the conditions in 
their respective countries. In some of these the 
question of the preservation of bird life is a very 
urgent problem : on the one hand the changes within 
recent years— owing to the rapid increase of human 
population and all that it implies — are very obvious, 
while on the other hand the need for counteracting | 
insect ^pests is particularly great. In some parts of 
the Empire, legislation on the subject is ahead of that 
in Great Britain, but although high penalties are | 
imposed, enforcement of the law is often difficult. 
One is glad to see this subject discussed in its wider 
aspects, even although foreign countries were on this 
particular occasion not included. Owing to the 
seasonal movements of birds from one country to 
another, international co-operation in protective 
measures is highly desirable, and we were told at this 
conference how much the Migratory Birds Treaty with 
the United States has done for the Canadian summer | 
avifauna. The oil menace also requires international 
handling, because the waste oil which nowadays 
causes so much cruel and unnecessary destruction of 

birds, as well as of fishes and other marine animals and 

of seaside amenities, is as a rule originally discharged 
at sea outside tetritotial limits. 

At the close of the current session. Prof. J. B. Cohen 

will retire from the chair of organic chemistry in the 
University of Leeds, severing a connexion which dates 
back to In that year, after some experience in 

the works of the Clayton Aniline Company and in tlic 
Chemistry Department at the Owens College. Man- 
chester, he was appointed lecturer in organic chemistry 
and afterwards became the first occupant of the chair 
of organic chemistry established in 1904. To the 
advancement of organic chemistry Prof. Cohen has 
contributed very substantially in many ways. His 
original work has centred, for the 'most part, in prob- 
lems connected ‘with substitution in aromatic com- 
pounds, with the relation between optical activity and 
position isomerism and with the influence of chemical 
constitution on the antiseptic properties of organic 
compounds. His success as a University teacher has 
been in no small measure due to his faculty for lucid 
exposition, to his constant attention to the routine 
laboratory work of his students, and to his never- 
failing interest in the difficulties of the beginner. To 
large numbers of organic chemists, his name is particu- 
larly familiar as the author of widely read text-books 
which have played no small part in attracting students 
to the study of the subject. As a member of Govern- 
ment Committees dealing with the question of smoke 
abatement, Prof. Cohen has been able to supply 
valuable data from first-hand observations on the 
deleterious effects of smoke. Much of his leisure has 
been given up to social work, and as president of the 
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University Working Men’s Club at Leeds, he has, with 
much success, laboured to bring University students 
into contact with young working men, to their mutu^ 
advantage. In recognition of his services the funds 
necessary for the establishment of an annual University 
prize are in course of being provided by Prof. Cohen’s 
colleagues, friends, and past students. To his 
colleagues, the approaching retirement is an event 
rendered less regrettable by the knowledge that 
arrangements will probably be made for him to 
continue his experimental work in one of the University 
laboratories. 

A MOST interesting appreciation of Lord Kelvin, the 
centenary of whose birth has just been celebrated, 
appears from the pen of Sir Oliver Lodge in a recent 
number of the Observer. As a physicist who can enter 
into the spirit of Kelvin’s work in a way that few 
others can. Sir Oliver sums up the scientific career and 
genius of the great pioneer with a wonderful sense of 
proportion. Attention is directed not only to the 
vast mathematical power and knowledge that he 
possessed and applied with such notable results to the 
foundations of thermodynamic and electromagnetic 
theory, but also to his all-compelling enthusiasm and 
lys remarkable originality and independence of 
thought. “ Many a German professor and some 
English professors,” writes Sir Oliver, ” were more 
learned than Lord Kelvin, but none were so original. 

, . . His metier was not to follow but to lead.” This 
independence of thought sometimes brought him into 
' avenues from which he was obliged to retreat. The 

miter pa.ys great tribute to the practical results of 

Kelvin’s labours. His navigational and electrical 
instruments are household words to-day, and many of 
his theories have had unexpectedly far-reaching results. 
He was, however, not always a good judge of his own 
work. Sometimes he lost his way and floundered. 
He was an inspiring rather than a safe and secure 
guide. " But,” concludes Sir Oliver, ” he has written 
his name large on the history of physical science, and 
all the world marvels at his genius and is thankful 
that he lived.” 

The work of William Pengelly as a geologist and as 
the explorer of Kent’s Cavern will always be remem- 
bered by scientific workers, and some of his papers 
must ever figure among the classics of geological 
literature. The celebration last month of the jubilee of 
the foundation of the Museum of the Torquay Natural 
History Society is a reminder of the way in which he 
has left a mark in the town which will keep his memory 
ever fresh in the minds of all who know Torquay. 
In 1844, Pengelly, Dr. Battersby, Mr. E. Vivian and 
some fifteen kindred spirits founded the Society, but 
it was not until 1874 that the foundation stone of the 
Museum was laid by the Rev. T. R. R. Stebbing, 
president for the year, who is still with us. In March 
1894, Pengelly died and a good lecture hall was added 
to the building as a monument to his memory. For 
many years the building has been a worthy focus for 
the scientific thought and work of the Torquay 
district) a region peculiarly rich in opportunities for 
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research. Mr. Harford J. Lowe, the honorary secre- 
tary, speaking at a garden party held at Torre Abbey, 
said : “ The life of the Society must be credited in a 
very large measure to the incomparable work, during 
many years, of Mr. Pengelly, who through his excava- 
tions in Kent's Cavern provided the mainstay of the 
Society and gave it world- wide notability." This 
note was echoed at a garden party given by Pengelly's 
daughter, Mrs. H. Forbes Julian, on the following day, 
and again by an account she gave to the Society of 
her father's work. " A man," she said, " is best 
judged by the work he has done, the influence he has 
exercised during his lifetime, and the results he has 
left behind for the use of posterity." 

Taking the weather records at Greenwich Observa- 
tory as a fair representation of Midland and South- 
east England, a consideration of the meteorological 
results for the first six months of the current year 
shows a prevalence of dull and rainy weather. The 
mean temperature for the six months is o°‘i5 F. 
above the normal for the past 35 years, and whilst 
January, May, and June were warmer than the 
normal, the months of February, March, and April 
were colder than the normal. In May, the shade 
temperature was above 70° on 8 days, the highest 
reading being 79® ; the temperature in the sun's 
rays was 130“ or above on 14 days, the highest | 
reading being 150®. In June, the shade temperature 
was above 70® on 16 days, and on 2 days it was 
slightly above 80° ; the solar radiation temperature 
was 130° or above on 16 days, and the highest reading j 
was 149®. The rainfall was in cxcc.ss of the normal 
in all of the six months except February and March, 

yielding a total excess of 2-41 in. ; the latter half 

ol June was generally dry, rain only falling on 3 
days after June 13. Bright sunshine was deficient 
in all the six months except January and March, 
the deficiency for the whole period averaging about 
a quarter of an hour per day ; in April the bright 
sunshine was i *66 hours per day less than the normal. 
Although the weather has continued somewhat un- 
settled there has fortunately been no recurrence of 
late of the abnormal conditions which continued with 
such persistence during the winter and early spring. 

In the Times of July 2, Mr. Richard O. Marsh 
publishes an amplified account of the previously 
reported discovery of " white Indians " in the district 
of Darien in Panama. The expedition of which Mr. 
Marsh was leader made friends with the Indians of the 
district by rendering medical aid in an epidemic of 
small-pox. They were then induced by an offer of 
the assistance of the white man against the surround- 
ing " negroid " tribes to end their feud with the 
" white Indians," who, as the story goes, were either 
killed or driven to the mountains at the time of the 
Spanish occupation (1512-1517) owing to the hatred 
of all white people which had been aroused by the 
cruelties of the Spaniards. Notwithstanding a ban 
on their marriage and an order that all their children 
should be killed, the type has survived ever since. 
As a result of Mr. Marsh’s intervention, the " white 
Indians " have been re-admitted to full tribal rights. 
Dr. Breder of the American Museum of Natural 
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History says in a telegraphic despatch that the three 
" white Indians," whom Mr. Marsh hopes to bring 
back with him to the United States, have golden hair, 
blue eyes and white skins, though two have " liver 
spots," while their skulls are unusual, being round and 
quite unlike the San Bias Indian type. 

To the Empire Review for July, Mr. Hugo Hirst 
contributes a thoughtful paper on the World Power 
Conference. He points out that power schemes 
require capital, and this capital can only be obtained 
by international co-operation. The Conference attacks 
this problem, and the many papers contributed by 
authors will be a help in finding a solution. Recent 
developments in the industrial world will probably 
determine the course of the economic reconstruction 
of the world. In the author's opinion, this recon- 
struction can already be seen to be slowly emerging. 
Increased international co-operation is wanted in 
science, in engineering, and in research. Modern 
industry is based entirely on science, and its continu- 
ous development is only possible through research. 
The great inventions such' as those made by Watt 
and Faraday arc essentially simple. To put them 
into practice, however, requires the expenditure of 
capital, and only large firms can face this expenditure. 
To the manufacturer, research is an economic proposi- 
tion. In Great Britain the question of coal conserva- 
tion becomes more pressing every year. Our easily 
worked reserves of coal are diminishing, and so the 
price of coal is increasing. The cost of fuel is a 
greater burden on industry than ever it has been 
before. The many papers read at the Conference 
showing how other countries are attemptinij to solve 

the problem will be of permanent value to every 

engineer. 

At the World Power Cxinference at the British 
Empire Exhibition, papers by Mr. "I - ’Waish, 

Mr. I-. Gaster and Mr. C. W. Sully dealing with 
illumination were read on July 4. As Dr. C. H. 
Sharp, a delegate from the United States, remarked 
in opening the discussion, it seems an anomaly that 
out of the very large number of contributions to this 
conference only three should deal with lighting. For 
it is estimated that quite half of the total electrical 
energy produced is applied in the lighting field. Mr. 
Walsh's paper was concerned chiefly with the activi- 
ties of the International Illumination Commission, 
whilst Mr. Gaster showed how these are linked to other 
organisations concerned with illumination from the 
national point of view. Mr. Sully 's paper was largely 
statistical. He showed how the average candlepower 
of lamps used has progressively increased during 
recent years, and gave some illus^ations of the great 
opportunities for developments in lighting. There is 
of course every inducement to companies concerned 
wdth the manufacture of lamps or the supply of elec- 
tricity to encourage the study of illumination. But 
one is glad to note that this interest is not confined 
to the purely commercial side. It is essential that 
the views of experts, especially those concerned with 
the hygienic aspects of lighting, should be heard and 
that the subject should be developed on scientific lines. 
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The value of the agricultural exhibit (Ministry of 
Agriculture) in the Government Pavilion at the 
British Empire Exhibition, Wembley, has been con- 
siderably enhanced by the issue of a descriptive guide- 
book providing a short explanation of most of the 
exhibits. More than a score of research institutes 
have co-operated in working out a definite scheme, 
starting with an exposition of soil problems and con- 
ditions, leading through a demonstration of methods 
of plant and animal improvement to problems of 
nutrition and pathology, and concluding with the 
economic aspects under the headings of Horticulture 
and Farming and Agricultural Economics. The guide- 
book does not attempt to describe each exhibit in- 
dividually, but gives a short, general outline pointing 
out what each case is intended to demonstrate. In 
some instances, as in connexion with wheat breeding, 
virus diseases and spraying with insecticides, the 
principles upon which the research is based are given 
in some detail, to render the object of the work in- 
telligible to the public. In other cases, as with the 
life histories of insect pests and the section devoted to 
farm machinery, attention is specially directed to the 
results already obtained and their application in 
practice. A further useful purpose served by the 
publication is to indicate the interdependence of the 
various branches of agriculture, and to demonstrate 
the wdde range of interests involved and the widel)’' | 
spread efforts that are being directed towards the 
improvement of this great national industry. 

T HE Meteorological Office has an exhibit of its work 
in the Government Pavilion at the British Empire 
Exhibition, Wembley, and an account of the exhibits 
appears in the Meteorological Magazine for June. The 
entrance to the meteorological section is at the back 
of the Government Pavilion. Numerous instruments 
necessary for weather records and weather forecasting 
are on view. A continuous record is given of the 
direction and speed of the wind over the building 
obtained from a Dines pressure tube anemograph, 
and the intensity of the rainfall is recorded by an 
autographic rain gauge. A balloon meteorograph is 
exhibited, and there is a large working model of this 
to show how the results are obtained. The instru- 
ment records temperature coijectly to i° C. and 
pressure correctly to within a few millimetres. The 
walls are hung with specially prepared diagrams 
illustrating different branches of the work. The 
preparation of forecasts is demonstrated by members 
of the office staff and data are collected by a wireless 
installation from a great part of the Northern Hemi- 
sphere. There can also be seen the meteorological 
log kept on board H.M.S. Thrush when His Majesty 
as Prince George was in command. The importance 
of meteorology is evidently being increasingly i 
acknowledged. | 

In an article in the issue oiScience for JMay 2, Prof. 

F. Cajori of the University of California disposes of 
some of the more or less popular legends which have 
grown up with regard to Sir Isaac Newton and his 
work. The delay of twenty years in the publication 
of the law of gravitation was not due to his taking 
60 instead of 69 miles as a degree of latitude, but to 
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his uncertainty as to how a sphere attracted a particle 
outside it. The delay of the Royal Society in publish- 
ing the Principia**' was not due to the absence of 
any reference in it to Hooke’s previous statement of 
the inverse square law, but to Newton’s desire to 
stop publication. He did not believe as Cotes, the 
editor of the second edition of the ” Principia ” did, 
in action at a distance, but postulated a medium 
requiring time to act. He did not reject the wave 
theory of light in favour of the corpuscular theory, 
but made use of the idea of ether vibrations wherever 
it seemed the more suitable. The authoritative w’orks 
of Brewster, Horsley, and Rosenberger provide no 
support for these legends, but this cannot be said 
of the ” Encyclopaedia Britannica ” article on Newton. 

Ik our issue of June 28 we recorded the tragic death 
of two members of the Mount Everest Expedition, 
Mr. G. I.. Mallory and Mr. A. C. Irvine. The in- 
formation then available was a brief telegram; a 
dispatch which tells us all that is likely to be known 
has since appeared in the Times of July 5. b’rom 
Lieut.-Col. E. F. Norton’s message it appears that 
the surviving members of the party were to leave the 
base camp on June 15 for the Rongshar Valley, there 
to rest for a short period before starting on the home- 
ward march. All the party were suffering from the 
effects of the high altitude work, and no further 
attempt to scale Everest will be made this season. 
Mr. Odell, who was the last to see the two lost climbers, 
takes up the story and describes the events leading 
up to the final attempt. On June 6, Mallory and 
Irvine left the North Col Camp for Camp V. (25,000 ft.) , 
and the next day they went on to Camp VI. (27,000 
ft.), which had been established by Norton and 
Somervell a few days before. The same day Odell 
arrived in support at Camp V. On June 8, Mallory 
and Irvine appear to have started on the last stage 
of the journey to the summit, and at 12.50, in the 
course of making a survey of the mountain face 
between Camps V. and VI., Odell observed two 
figures moving on the mountain above him, a com- 
paratively short distance from the summit. Odell 
then returned to the North Col, and with Hazard kept 
w^atch for the return of the climbers. As they had 
not returned on the following day, Odell climbed again 
to Camp V., proceeding to Camp VI. on the next day, 
but no trace was found of the missing men. To 
search further was impossible, and the party had to 
withdraw. The position in which Mallory and Irvine 
were last seen was determined by theodolite as 
28,227 ft. Odell is of opinion that they achieved 
success but were overtaken by darkness on the return 
journey, and with this conjecture it seems we must 
be content. 

In connexion with an article in our issue of April 12 
on foot-and-mouth disease, the statement was made 
that ” no one believes that the disease arises de novo,” 
M. C. D. Perrine, of Cordoba, Argentine, writes to 
ask why this belief is held when it must be supposed 
that diseases must at one time have originated on 
the earth. This is no doubt true if one is not limited 
to time. It is a certainty that diseases like smallpox, 
leprosy, plague and consumption have existed as long 
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as we have any historical knowledge, and probably 
for a much longer time. Syphilis is a disease which 
was formerly believed to have originated de novo or 
was brought to Spain in 1493. The more modern 
study of original documents has shown that this is 
most improbable, and there is an accumulating bulk 
of evidence that syphilis also is an ancient disease. 
The more rigorously infective diseases are studied, 
tlie more easily can it be proved that they are trans- 
mitted in succession through a long scries of genera- 
tions. 

At a time when there are signs of an increasing | 
interest in algae, algologists in all parts of the world 
will welcome the appearance of a new periodical 1 
devoted entirely to their science. The Revue Algo- | 
logique is edited by Dr. P. Allorge and M. G. Hamel, 
of the Museum d’Histoirc Naturelle, Paris, and these 
French algologists arc to be congratulated on their 
energy and enthusiasm in launching a new journal. 
The Revue is published quarterly, and is obtainable 
from M. Gontran Hamel, Laboratoire de Crypto- 
gamie, 63 rue de Buffon, Paris 5**; price in France 
25 fr., outside France 35 fr. It will contain reviews 
of all algological papers, commencing with 1923, and is 
open for original contributions. The first part now 
issued is well got up and consists of 96 pages. There 
are several original articles in French and English. 

A RKPORT recently issued by the Board of Education 
deals with the progress of the Science Museum during 
the years 1921 and 1922. The Museum appears to 
have been much hindered by lack of accommodation, 
part of the collections (and particularly that relating 
to fishery) being stored away ; w'hile the task of 
transferring about half of these to new quarters gave 
the staff plenty of occupation, new (but inadequate) 
buildings having been put in hand in 1922 so as to 
become available in instalments in lieu of space ceded 
to the Imperial War Museum. In spite of these 
difficulties, creditable progress w'as made : a number 
of new exhibits w'ere incorporated, including a 
historical collection of electrical apparatus lent by the 
Institution of Electrical Engineers and one illustrating 
the history of kinematography lent by Mr, W. Day, 
the series relating to light road transport and to 
wireless communication were specially developed, an 
improved system of indexing was introduced and 
completed, catalogues were published for the sections 
dealing with textile machinery, aeronautics and 
meteorology, and much repairing and preparation of 
models was carried out in the workshops. A minor 
piece of work of some importance was that undertaken 
in connexion with the Eotvos torsion balance in the 
Museunk To the Science Library more than 5000 
volumes and 15,000 parts and pamphlets were added, 
and a new classification scheme was put into effect. 
The number of readers averaged less than forty a day. 
Ihe smallness of this number is doubtless due to the 
fact that the library is less known to scientific workers 
than it should be. 

The Report of the International Air Congress held 

June 1923 has recently been issued as a portentous 
volume of nearly 1000 pages, edited for the Committee 
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by Lieut.-Colonel W. Lockwood Marsh (London : 
Royal Aeronautical Society, 1923. 255.). It em- 

bodies a mass of papers and discussion on every field 
of aeronautical interest, aerodynamics and meteoro- 
logy, engines and fuels, strength of construction, 
commercial aviation, legal questions, and medical 
problems arising out of aeronautical accidents. It is 
a wonderful record of achievement in so youthful a 
science. There were gathered together 551 repre- 
sentatives of 21 different nations, but the ex-enemy 
countries were conspicuous by their absence. This 
is the more to be deplored since some of the more 
recent and fundamental advances have been developed 
by the latter. An international discussion on aero- 
dynamics without Prandtl is like relativity without 
Einstein. The report demonstrates the useful purpose 
served in effecting comparisons between the experi- 
mental methods pursued in different countries, and 
stresses the value of standard comparative tests in 
all existing wind tunnels. Contributors included 
members of the staffs of the National Physical 
Laboratory, Royal Aircraft Establishment and of the 
corresponding institutes in France, Holland, Italy, and 
the United ‘States. The volume may be taken in 
fact as the most recent authoritative statement of the 
present position of aeronautical science both on the 
theoretical and on the experimental sides. The report 
is unfortunately marred by a number of misprints in 
formulae. 

Sir Napier Shaw, professor of meteorology in the 
Imperial College of Science and Technology and 
formerly director of the Meteorological Office, has 
been elected a foreign member of the Royal Swedish 
Academy of Science in respect of his “ masterly 
researches on the domain of meteorology.** 

A Superintendent of Fishery Investigations is 
required for the purpose of organising a new depart- 
ment of fishery research in the Straits Settlements and 
Malay States. Particulars of the duties of the post 
and forms of application may be obtained from the 
Private Secretary (Appointments), Colonial Office, 
S.W.i. 

Applications are invited 'for two appointments in 
the Department of Agriculture, Nairobi, Kenya 
Colonyt namely, an agricultural assistant with experi- 
ence in agricultural practice and ability to carry out 
crop experiments and to render itinerant and advisory 
services, and an agricultural chemist able to take 
charge of the chemical branch and to initiate and 
undertake research. Applications, upon a prescribed 
form, must be received before July 15 by the Private 
Secretary (Appointments), Colonial Office, S.W.i. 

The second annual corporate meeting of the 
Institution of Chemical Engineers will be held at the 
Hotel Cecil on Wednesday, July 16, when the president. 
Sir Arthur Duckham, will deliver his presidential 
address. During the afternoon session Sir Frederic 
Nathan will review the work of the Education Com- 
mittee on “ The Training of a Chemical Engineer.*^ 
The meeting will conclude with a visit to the British 
Empire Exhibition, and a tour of the Chemical Hall %ill 
be made under the guidance of Mr. W. J. U. Woolcock. 
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Three Agricultural Inspectors are required for the 
Agricultural Department, Iraq. Candidates should 
be honours graduates of a British university, hold- 
ing a diploma in agriculture, or possessing similar 
qualifications. The persons appointed will be re- 
sponsible for work mainly in connexion with cotton 
development, and there are opportunities for original 
research in agricultural economics. One of the 
selected candidates may be appointed Assistant 
Director of Agriculture at headquarters. It is there- 
fore desirable that at least one of the candidates 
appointed should liave had experience of editorial 
work in addition to other qualifications required. 

Miss C. F. Elam has been appointed to the research 
fellowship in metallurgy, of the value of 500/. a year 
for five years, given by the Worshipful Company of 
Armourers and Brasiers in the City of London, and 
awarded through the Koyal Society. Miss Elam was 
a student of Newnham College, Cambridge, and has 
been engaged in research work on the properties of 
metallic crystals with Prof. H. C. H. Carpenter at the 
Royal School of Mines for the past few years. She 
also investigated the method of distortion of aluminium 
crystals in tension, in conjunction with Prof. G. I. 
Taylor, at the Cavendish Laboratory, Cambridge, 


and the results of this investigation formed the 
subject of the Bakerian Lecture of the Royal Society 
for 1923. 

The Council of the Royal Society of Arts has 
awarded the Society’s Silver Medals for papers read 
before the Society during the past session as follows : 
{Ordinary Meetings) — Sir Frank Baines, “The 
Preservation of Ancient Monuments and Buildings “ ; 
Sir Richard A. S. Paget, Bt., “ The History, Develop- 
ment, and Commercial Uses of Fused Silica “ ; Major- 
Gen. Sir P'abian Ware, “Building and Decoration of 
the War Cemeteries “ ; Mr. Frank Hope- Jones, “ The 
P'ree Pendulum “ ; Brig.-Gen. Sir Henry Maybury, 
**The Victoria Dock District and its Roads”; Mr. 
T. Thorne Baker, “ Photography in Industry, Science 
and Medicine ” ; Mrs. Arthur McGrath (Rosita Forbes), 
“The Position of the Arabs in Art and Literature.” 
(Indian Section) — Brig.-Gen. H. A. Young, “The 
Indian Ordnance Factories and Indian Industries ” ; 
Sir Richard M. Dane, “Manufacture of Salt in 
India.” (Dominions and Colonies Section) — Prof. C. 
Gilbert Cullis, “ A Sketch of the Geology and Mineral 
Resources of Cyprus ” ; Sir Frederick Lugard, “ The 
1 Mandate System and the British Mandates.” 


Our Astronomical Column. 


Enckk’s Comet. — This is the best known of all the 
short-period comets, and has been observed at every 
return for the last century. L. Matkiewicz has taken 
charge of the computations regarding it that were 
carried on for a long period by the late Prof. Backlund. 
He notes that a marked change in the mean motion 
took place in 1918, similar to that in 1904. Since 
observations in 1921 were confined to a fortnight, it 
is very desirable to observe the comet over a long arc 
at the present return. Its detection in July is 
possible, and it should certainly be found before the 
end of August. 

The following elements, which include perturba- 
tions by Jupiter only, are from Astr, Nachr, 5298 : 

T 1924 Oct. 31, 429 G.M.T. 

« 184° 43' 43^1 

« 334 37 33 } 1924*0 

i 12 30 21 j 

4 > 57 48 28 

fi 1 074’' -092 

Ephemeris for Greenwich midnight. 

R. A. N. Decl. ' R. A. N. Dccl. 

July 16. 2i» 46'»37^ 24° 30' July 28. 3>‘ I4»*57’ 2f 9' 

>f 20. 2 55 46 25 20 Aug. I. 3 25 16 28 8 

t. 24. 3 5 10 26 14 „ 5. 3 36 17 29 8 

Values of log r, log A on Aug. i : 0*2294, 0*2268. 

The comet is a morning object, rising 5 hours before 
the sun in mid July. 

Total Lunar Eclipses. — ^An article by W. J. 
P'isher in Brit. Astron. Assoc. Journal for May gives 
useful hints on the observation of total lunar eclipses. 
These phenomena were for long regarded as of little 
scientific value. Then opportunity was taken to 
improve our knowledge of the moon’s diameter by 
making numerous observations of occultations at the 
darkened limb. Afterwards it was recognised that 
study of the illumination of the eclipsed moon gave 
useful information on the average transparency of the 
air in the regions for which the moon was in the 
horizon. A map of the circumstances of the eclipse 
of Aug. 14 next (partly visible in England) makes it 
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easy to locate these regions for every phase of the 
eclipse. They lie to a considerable extent over 
Europe, Africa, and South America, so that direct 
meteorological observations will be available for 
comparison with those given by the eclipse. 

It is suggested that spectroscopic observations 
with a large lens and short focus might be made 
during totality ; also the use of screens of various 
colours might enable more exact determinations to be 
made of the colours of various parts of the disc. The 
study is an easy and attractive one for amateur 
observers. 

Report of the Bergedorf Observatory. — This 
Observatory is carrying on an active programme of 
work in various fields under its director. Prof. R. 
Schorr. A second appendix to his “ Eigen bewegungs- 
Lexikon” has just appeared, containing 1248 new 
proper motions, mostly of stars from magnitudes 
6 to 9 and Right Ascensions from o’* to 2'* ; the 
astrographic and other recent catalogues have been 
used in preparing it. 

The meridian work at the Observatory includes the 
re-observation of stars in Rumker’s Catalogue, of 
which a revision was recently pubhshed. 

Dr. Baade uses the reflecting telescope for the 
photography of minor planets and comets ; the 
comet found by him in 1922 was followed until the 
early months of 1924. The very interesting planet 
944, found by him, which travels all the way from the 
orbit of Mars to that of Saturn, has received the name 
“ Hidalgo,” after the Mexican hero ; this is in 
recognition of the warm reception given to the German 
Eclipse Expedition to Mexico in September 1923, 
Masculine names are given only to minor planets with 
exceptional orbits, such as Eros and the Trojans. 

Prof. Schorr is further engaged on the great 
“ Geschichte des Fixsternhimmels,” which contains 
a summary of all meridian work on the stars from 
1750 to 1900. The first 2 hours have already 
appeared. This work was begun by Ristenpart at 
Berlin, but was interrupted by his departure to South 
America, where he died. 
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Research 

Pal^:olithic Skulls from Caves in Somerset. — 
Vol. ii. part i. of the Proceedings of the Spelaeological 
Society of the University of Bristol contains an 
important communication^ by Sir Arthur Keith, 
describing the skulls found in Aveline's Hole, Burring- 
ton Coombe, Somerset. This cave, as has been shown 
by excavations carried on by members of the Society, 
served as a dwelling-place — and as a burial place — 
for man in the closing phase of the Pleistocene period. 

Of the three skulls described, one is dolichocephalic 
and two are brachycephalic. Notwithstanding this 
difference. Sir Arthur Keith is of the opinion that 
they belong to the same race, the variation in length- 
breadth index being negligible in view of the identity 
of other characters, notably the high-pitched cranial 
vault. In this respect they compare very closely with 
the new Solutr6 crania and the Chancelade skull. 
Their discovery is peculiarly worthy of note, as no 
brachycephalic skulls of palaeolithic date have 
hitherto been found in England. Although they 
differ in outline very decidedly from the late palaeo- 
lithic skulls found both at Of net and Furfoos, yet in 
absolute length and breadth they show a close 
correspondence to those from the latter locality, 
while at least four of the intermediate series from 
Of net are comparable to them. Sir Arthur Keith 
regards them as of Azilian date, but Mr. J. A. Davis 
in his third report on the excavations, which appears 
in this issue of the proceedings, holds rather that the 
Aveline’s Hole culture represents an isolated survival 
of Aurignacian into the late Magdalenian times, to 
which the occurrence of a typical harpoon, previously 
reported, seems to point. 

Mourning Caps of Murray River Natives.-*- 
Mr. Edgar R. Waite, Director of the South-Australian 
Museum, directs attention in vol. ii. No. 4 of the 
Records of that institution to a point connected with 
the mourning caps of the Murray River Natives which 
has hitherto escaped notice. The mourning caps 
worn by the widow, relatives of the deceased, and 
others, after a death, were built up of moist clay on 
the foundation of a net placed on the head of a 
mourner, usually said to be shaved for that purpose. 
Such mourning caps were, naturally, adapted to the 
shape of the head of the wearer, and also show traces 
of the process of building up, which was done gradu- 
ally at different times. These were placed on the 
grave after an interval. There are, however, other 
forms of mourning caps which show no trace of having 
been built up on a foundation, and have obviously 
been made m one operation ; also the interior is 
neither deep enough nor of the shape to fit on the 
head. It is suggested that they were dummies which 
were placed upon the grave by those relatives and 
others who had ceased to wear a clay cap as a sign 
of mourning, as the widow continued to do, but still 
used them in their dummy form as a cerembnial mark 
of respect to the deceased. 

The Ants of Krakatau. — In Treuhia, vol, v. Nos* 
1-3, Feb. 1924, Prof. W. M. Wheeler describes a 
collection of ants made during 1 91 9-21 on Krakatau 
and adjacent islands and sent to him by Dr. K. W. 
Dammerman. During the great volcanic eruption 
of 1883 the fauna and flora of Krakatau, Verlaten, 
and Lang Islands were completely destroyed, and even 
Sebesi, at a distance of 15 km., seems to have suffered 
a similar fate. The study of the animals and plants 
that are gradually repeopling the islands has received 
considerable attention. In so far as ants are con- 
cerned, it appears that Dr. Dammerman has nearly 
doubled the known forms from Krakatau, and has 
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much more than doubled the number of those known 
from Verlaten. The previous collector (Jacobson in 
1908), however, used less refined methods of collecting 
so that the increase may not be entirely due to more 
recent arrivals on the islands. Most of the ants in the 
Krakatau group are common species of a wide range 
in the Indomalayan or even in the Neotropical 
region. They are hardy forms which survive any- 
where in warm countries. Dr. Dammerman believes 
that many insects may have reached the islands as 
eggs, larvae or pupae, on drifting wood or plants, but 
contends that dispersal by air plays a more important 
part than is usually attributed to it. It is significant 
in this connexion that only one species of ant with 
wingless females is recorded by Prof. Wheeler in the 
collection ; this evidently supports Dr. Dammerman’s 
opinion. 

Entomostraca from Colorado. — G. S. Dodds 
describes the Entomostraca collected by Dr. H. L. 
Shantz in 1903 and 1904 on the slopes of Pikes Peak 
(10,000 to 12,000 ft.) and from ponds on the plains 
near Colorado Springs (6000 to 7000 ft.) supplemented 
by other reconls from the State of Colorado (Ptoc. 
U.S. Nat. Mus., Ixv.). Situated astride the Con- 
tinental divide, Colorado is the meeting-place of 
eastern and western faunas, and includes portions of 
flve life zones. The 31 species of Entomostraca 
found by Shantz fall into three natural groups : 13 
found on the plains but not on the mountains ; 9 
found only on the mountains ; and 9, able to live in 
both warm and cold water, found in both groups of 
lakes. A similar tripartite division was observable 
in those collected in Colorado by the author. A 
graphic representation of the altitudinal range of 
these species is given, and the author dwells on the 
significance of these records, especially when it is 
remembered that the extremes of the two groups of 
lakes are separated at the most by not more than 
10 miles, and yet support Entomostracan faunas as 
distinct as if separated by hundreds of miles in a north 
and south direction. The several species common 
to the two groups stand in strong contrast to the 
others, and serve to emphasise the fact that tempera- 
ture may be an effective barrier for some species, but 
not for others. The paper concludes with a list of 
the lakes and the species of Entomostraca found in 
each, with other details. 

Feeding and Digestion in Nephrops. — C. M. 
Yonge (Bh^, Journ, Exp. Biol., vol. i, pp. 343-389, 
1924) gives an account of the mechanism of feeding 
and the process of digestion in Nephrops norvegicus. 
He describes the anatomy, histology and mode of 
action of the various parts of the alimentary tract, 
and records that the enzymes of the hepatopancreas 
digest starch, glycogen, sucrose, maltose and lactose ; 
the amylolytic ferment finding its optimum in a 
neutral medium at a temperature of 57° C. The 
hepatopancreatic secretion also contains a fat-splitting 
enzyme and a powerful proteolytic enzyme. As in 
other Crustacea, the hepatopancreas stores fat and 
glycogen, but apparently not calcium. 

The Larvae of the Pea Crabs. — ^The zoea larvae 
of the pea crabs (Pinnotheridae) have been studied by 
O. W. Hyman (Proc. U.S. Mus., vol. 67, Art. 7, 1924) 
at Beaufort, North Carolina. Ovigerous females 
were collected and kept in the laboratory until 
hatching of the eggs took place. The eggs hatch at 
nightfall. The only feature that is common to the 
zoea larvae of this family and serves to distinguish 
them from the zoeae of other families is the minute 
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size of the antenna. In other families the arrange- crop yield are discussed, together with the statistical 
ment and size of the spines of the carapace are usually possibilities of estimating the amount required for 
distinctive features of the zoea, but in pinnotherids home consumption. It is suggested that if a census 
there is no uniformity in this respect ; spines may of the stocks in hand could be made at the end of the 
be prominent or entirely absent. The author gives financial year, it would be increasingly possible to 
a key to the known zoeje. The complete history of estimate the accuracy of t^e figures for crop yield and 
metamorphosis has not been followed in any species, consumption, thus providing more trustworthy data 
but it seems probable that the pinnotherids have at to be considered in controlling the disposal of the 
least three — probably four — zoeal stages followed by wheat crop. 


a megalopa and by the young crab. 

Tertiary Cirripedia from Haiti. — The specific 
distinctions in Balanus being based upon the opercular 
plates, no species can be well established until these 
are known. In their absence the characters of the 
walls and basis have to be relied upon, and in forms 
from a restricted area fairly satisfactory results can 
thus be obtained. Working on these lines, Dr. H. A. 
Pilsbry describes three forms from the iNliocene of 
Haiti (Proc. U.S. Nat. Mus., Ixv.), of which one is 
doubtful, one described as a new subspecies, and the 
third as a new species. At the same time, he admits 
that in the absence of the opercular plates comparison 
with European Tertiary species is impossible. 

PcECiLozoNiTEs, RECENT AND FossiL. — Those in- 
teresting land snails belonging to the genus Pcecilo- I 
zonites are peculiar to Bermuda, and though the 
living forms have long been known, it is on?y within 
comparatively recent years that the fossil ones have 
been studied. Some of these fossil forms are now 
dealt with by Dr. H. A. Pilsbry (Proc. Acad. Nat. Sci. 
Philad., Ixxvi.), who proposes two new subgenera : 
Gastrelasmus for the species having a long, entering 
palatal lamella, type P. circum fir mains (Redfield), 
and Discozonites, type P. blandi, n.sp. Several new 
species and varieties arc described and illustrated by 
text figures. Lieut.-Col. Peil, who has recently 
written on the same subject, states, however (Proc. 
Malac. Soc. Lond., xvi, pp. i8, lo), that in the living 
P. circumscriptus the internal lamella is sometimes 
absent. 

Importance of Manganese in Plants. — J. S. 
McHargue (Journ. Agric. Research, xxvii. No. 6) 
claims to have obtained data showing conclusively 
that manganese is an essential element in plant 
economy and performs an important function', perhaps 
catalytic, in the synthesis of chlorophyll. Other 
experiments are being conducted to discover whether 
manganese is also a vital factor in animal nutrition. 

In view of the results obtained, and also of the fact 
that manganese is found in greater quantity in those 
plant and animal tissues wdiich are richest in vitamins, 
the author is led to assume that a relationship exists 
between this element and the vital factors contained 
in these tissues. 

Statistics of Indian Wheat Production. — The 
importance of the application of statistical methods 
to agricultural problems is exemplified in an article 
on “ Wheat Forecasts in the Punjab ” (H. K. Tre- 
vaskis, Agric. Journ., India, xix. Part III.). Origin- 
ally crop statistics w'ere based on the requirements 
of the land-revenue system, but the abnormal con- 
ditions created during and after the W^ar led to the 
development of statistical methods of estimating 
whether the stocks of wheat in hand were sufficient 
to feed the great Indian population. At the present 
time the Punjab wheat statistics, with their bearing 
on the possibility of export, are of direct importance 
to the Liverpool wheat market. Forecasts are 
prepared, of which the first two deal only with the 
area covered by wheat and cotton, and the last two 
are estimates of the quantity of the crop actually to 
be handled. The various methods of estimation of 
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Nigerian Coal Measures. — Bulletin No. 6 of the 
Geological Survey of Nigeria deals with the Nigerian 
Coalfields. Section i, Enugu Area, is by A. D. N. 
Bain, with appendices by R. Bullen Newton and 
Prof. A. C. Seward (T-ondon : Crown Agents for the 
Colonies, 1924. los. net.) It shows that there are a 
considerable number of thin scams, but in most of 
the localities there is a seam of 5 ft. to 6 ft. in thick- 
ness, which is evidently workable. A number of 
analyses are given, showing that the coal is a non- 
caking coal fairly high in volatile matter and with 
only moderate ash contents. It is, however, possible 
that some of these coals may be found to produce a 
useful coke under suitable conditions. Apparently 
the coal is a good flaming coal and, therefore, well 
suited to reverberatory furnace work, so that it would 
appear to be quite possible to smelt locally the tin- 
stone produced. The total output in 1922 is given as 
1x0,785 tons, and it is shown that the development of 
collieries in this portion of West Africa is likely to be 
of very considerable economic importance. 

Computation of Estuary Tides. — A paper en- 
titled Estuary tides : a comparison of methods of 
computation,'" by Dr. Bell Dawson, the Superintend- 
ent of the Tidal and Current Survey of Canada, is given 
in No. 4X of the Bulletin of the National Research 
Council, Washington. The subject under discussion 
is the accuracy of prediction of the times of high- aiui 
low-water at stations where the tides are much 
affected by the presence of shallow water, as at Quebec. 

• The mechanical harmonic prediction as hitherto used 
for Quebec, though based on the analysis of 19 years' 
records, gives average errors in high- and low-water 
times of 26 and 10 minutes respectively. For P'ather 
Point, a station 180 miles nearer the ocean, the pre- 
dictions are similarly based on 15 years' records, and 
the corresponding average errors are each 6 minutes. 
To improve on the predictions for Quebec, Dr^ Dawson 
has applied his principle of variable differences, 
periodic (though not in general harmonic) in the 
synodic, anomalistic and decli national months. This 
is a principle which he has used extensively for many 
years to deduce tidal predictions at a large number of 
stations from the harmonic predictions for a small 
number of standard ports. In his present investiga- 
tion, he regards Quebec as a secondary port having 
Father Point for its standard, whereas previously 
Quebec had been regarded as a standard port. By 
this means the average errors in the predicted times 
of high- and low-water at Quebec are reduced to 
practically the same as those for Father Point. 

Ionisation in Solutions. — In recent years the 
view has been expressed by several investigators that 
strong electrolytes are practically completely ionised 
even at moderate concentrations, and that variations 
usually put down to varying ionisation are due to 
varying activities of the free ions. Attempts have 
been made by Milner to relate the activity to the 
electrostatic forces between the ions, and, more 
recently, by Debye and Hiickel. In the May number 
of the Journal of the American Chemical Society 
Prof. A. A. Noyes gives an elementary deduction of 
the formulae, and a comparison with experiment. The 
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individual behaviour of different ions, in contradiction 
to the theory, again emerges, but the general agree- 
ment is of a very striking character. 

Atmospheric Pollution. — In addition to the 
completed results published in the annual report of 
the Advisory Committee on Atmospheric Pollution, 
arrangements have been made for the circulation, 
month by m9nth, of abstracts showing the records 
from deposit gauges, so that earlier information can 
be obtained. The results for April, according to 
the Meteorological Magazine for June, show that in 
the centre of Liverpool the deposit amounted to 
34 gm. per square metre, while on the outskirts of 
Southport the deposit was only 2 gm. per square 
metre. In the City of I^ondon it was 13 J gm. per 
square metre. Abstracts can be obtained from the 
Atmospheric Pollution Committee, 47 Victoria Street, 
S.W.i. 

A New Source of Short Electric Waves. — 
The second pamphlet issued by the State Electrical 
Kesearch Institute, Moscow, is an account by Mrs. 
A. A. Glagolewa-Arkadiewa of a new method of pro- 
ducing short electrical waves ranging from 0*125 mm. 
to 50 mm. in length according to the materials used 
(see also Nature, May 3, p. 640). This range in- 
cludes the wave-lengths 2-4 mm. recently produced 
by Nichols and Tear (Physical Review, vol. 2, 1923), 
and covers the gap between them and the longest i 
produced by Rubens and Baeyer, 0*2-0*34 mm., a 
dozen years ago by the method of residual radiation. 
The new method consists in interposing in the spark- 
gap of the exciting induction coil a paste of fine 
aluminium or brass particles mixed with heavy 
machine oil which is carried on the rim of a wheel like 
a rubber tyre. The wheel dips into a tank of the 
paste, and by its revolution the paste in the spark-gap 
IS continually renewed. The waves sent out have 
sufficient energy to allow their wave-lengths to be 
measured by the mirror method of Boltzmann. 

Estimation of Radioactive Substance byt-Rays. 
— Dr. W. Bothe describes, in the Zeitschrift fur 
Physik for May, observations made at the Reichs- 
anstalt with an apparatus in which varying thick- 
nesses of lead, in the form of a series of concentric 
hollow cylinders with a total thickness of 11*0 cm., 
can be interposed between the preparation, which 
is placed in the axis of the smallest cylinder, and the 
ionisation chamber. This is a cylindrical sheet iron 
vessel, with a central cylindrical hollow space having 
the same radius as the largest lead cylinder, which 
fits into it. The inner electrode of the chamber is a 
cylindrical ring of sheet iron concentric with the lead 
cylinders, and is connected with a gold leaf electroscope 
on the top of the chamber. The arrangement is very 
sensitive, so that good readings can be obtained with 
the full thickness of lead. The absorption coefficients 
of the 7-rays from the substances to be investigated, 
in equilibrium with their disintegration products, 
are 0*50 cm.“^ for radium, 0*62 cm.'^ for mesothorium, 
and 0*46 cm.-^ for radiothorium; so that it is 
possible for a mixture of the last two to behave like 
pure radium, and it might be concluded that it is 
impossible to distinguish between these two cases by 
the absorption method. Curves have, however, been 
prepared, showing the relation between the radium 
equivalent for the pure substances, and for different 
mixtures, and the varying thicknesses of the lead 
niter ; in these the “ normal value ” of the prepara- 
tion, obtained through 0*5 cm. of lead, was taken 
as unity. The curves show that it is possible to 
estimate the amounts of the constituents in any 
mixture of two of these substances, since even with 
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a mixture of mesothorium and radiothorium, in which 
the absorption is “ equal " to that of radium, the 
curve is not identical with that of radium, but cuts 
it at three points, and is easily distinguished from it. 
Such a mixture together with radium may give a 
curve from which it is impossible to deduce the 
relative amounts of the three constituents ; but, 
apart from this, the composition of any mixture of 
these substances can be estimated from its curve. 

Waste Heat Boii.ers and Vertical Retort Gas 
Installations. — Results of tests carried out by the 
Gas Investigation Committee of the Institution of 
Gas Engineers at the works of the Birmingham Gas 
Department, and embodied in the twelfth Report 
submitted by the Committee to the annual meeting 
of the Institution, show that by the introduction of 
the practice of heat-recovery from waste gases in 
waste heat boilers the thermal efficiency of gas pro- 
duction in normal working with continuous vertical 
retorts is increased from 60 per cent, to about 66 per 
cent. 

Pulverised Fuel. — ^A paper on ** Pulverised Fuel 
and Efficient Steam Generation read by Mr. D. 
Brownlie before the Institution of Electrical Engineers 
last December has already been noticed in Nature, 
January 12, p. 62. The paper in full with the dis- 
cussions which have followed at various centres 
appears in the Institution's Journal for May. These 
are interesting because the subject of the relative 
merits of mechanical stoking and pulverised fuel 
firing is to-day very controversial and was extensively 
debated by many speakers. Furthermore, the paper 
dealt with a single system using a central pulverising 
plant, and there were a number of advocates of 
systems employing unit pulverisers " to each 
furnace. Again the possibility that the ejection of 
coal ash would cause a dust nuisance in the densely 
populated areas of Great Britain aroused much 
concern. It was urged in reply that this dust is so 
fine as to be carried far away from the installation so 
that its final destination is unknown. 

Production of Towns’ Gas by the Regenerative 
Gasification System.— »A plant for the production of 
towns' gas from coal by the regenerative complete 
gasification system introduced by Messrs. M. W. 
Travers and Clark, has been in operation at Aylesbury 
since February 1923, and was described at the annual 
meeting of the Institution of Gas Engineers. The 
installation has about three times the output of a 
carburetted water gas plant which previously occupied 
the site on which it has been erected. Coal is carbon- 
ised in an upper section of the plant by internal 
heating effected by direct transference of heat from 
hot gases passed through the coal. The resulting 
coke is gasified by the alternate action of steam and 
air in the lower section of the generator. Heat is 
recovered from the blow gas in a regenerator, from 
which the heated circulating gas passes to mix with 
the water-gas passing from the lower to the upper 
section of the. plant during the run. The output of 
gas from the plant is approximately 184 therms of gas 
of calorific power about 360 B.Th.U. per cubic foot 
per ton of dry coal gasified. By carburetting, the 
calorific power of the gas is raised to 420 B.Th.U. per 
cubic foot. The overall efficiency of the complete 
gasification process is 55*3 per cent., which compares 
favourably with an estimated efficiency of about 46*7 
per cent, characterising the more usual practice con- 
sisting of a combination of a carbonisation process 
with the production of water gas. Operating charges, 
excluding cost of coal but including costs of carburet- 
ting and purification, amount to i*39^f- per therm de- 
livered into the gasholder. 
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Relativity at the International Congress of Philosophy, Naples. 


S INCE the inception of the International ('ongresses 
of Philosophy in 1900, it was arranged that such 
gatherings should be an opportunity for philosophers 
and men of science to meet on common ground for 
discussion. Nowadays, philosophers cannot claim to 
have a complete system unless they account for the 
various branches of science in their synthetic explana- 
tion of things. They must understand what men of 
science have found out for themselves and give a value 
to their discoveries in their theories of knowledge. It 
is quite appropriate then that they should be helped 
in their efforts by the searching analysis scientific 
workers have made of their own labours. There 
cannot be any antagonism between philosophy and 
science ; one completes the other and each is 
strengthened by the support of the other. 

It was a gratifying spectacle to see metaphysicians, 
logicians, mathematicians, physicists, and biologists 
sitting together in the great halls of the University of 
Naples. These meetings formed an integral part of 
the International Congress of Philosophy, which was 
arranged at Naples at the beginning of May, under the 
presidency of Prof. Aliotta, on the occasion of the 
seventh centenary of the foundation of that University. 

Unavoidably the outstanding question under dis- 
cussion during these joint meetings was Einstein's 
theory of relativity. Prof. Einstein was, however, 
prevented from attending the C'ongress at the last 
moment. Nevertheless, some valuable papers were 
read at the sittings of the section of History and 
Philosophy of Science. Under the chairmanship 
of Prof. Marcolongo of Naples and then of Prof. 
Hadamard of Paris, various aspects of the theory of 
relativity were developed. Prof. Cartan (Paris), 
in a paper on The Theory of Relativity and 
the Generalisation of the Notion of Space," gave 
an interpretation of Einstein's tensor by means of 
the notion of curvature and that of the torsion of 
a curved space, using also Levi-Civita’s definition 
of parallelism. Prof. Hadamard put forward some 
interesting considerations on the equations of 
cylindric waves already studied by Volterra. M. 
Nordmann, of the National Observatory of Paris, dealt 
with the controversy between Einstein and Bergson 
with reference to the relativity of time. He contended 
that Einstein's memoir, published in 1905, gives no 
ground for criticism, and that Bergson’s remarks 
arc based on certain statements, made by Einstein in 
his popular work, which are open to controversy. 

Mr. Zaremba of Cracow, in a paper, The Theory 
of Relativity and Experience," pointed out some 
logical failures of Einstein’s theory, and expres.sed the 
opinion that at the present stage it cannot be said 
that experience is for or against it. Prof. Koplf 
(Berlin) developed some suggestive relations between 
astronomy and Einstein’s conceptions. 

Prof. Enriques (Rome), in a paper entitled "A 
Criticism of the Notion of Time," maintained that time 
is not only, as according to Kant, the order of internal 
sensibility, but also that it contains the idea of a 
natural standard of measure. The analysis of the 
postulates referring to such a standard reveals the 
unity of physical forces and the hypothesis that time 
is independent of space. The rejection of this hypo- 
thesis leads to the theory of relativity. Prof. Giorgi 
acknowledged that the mathematical and logical 
structure of Einstein's theory is absolutely perfect and 
quite compatible wdth natural phenomena. But he 
does not think that this theoi^ has had sufficient 
verifications in proportion to its importance and 
ambitions. Prof. Sever! expounded a new method of 
arriving at Lorentz's classical formulae by means of an 
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analysis of the concept of time. Prof. Timpaiiaro, 
speaking on " The Value of the Theory of Relativity,*^ 
proposed a new theory, which he called etheral-bahistic, 
according to which natural phenomena can be explained 
with as much exactness as with the theory of relativity. 

The great opponent of Einstein’s ideas was Prof, 
T.a Rosa, of Palermo, who spoke on " Some Astro- 
nomical Facts against Einstein’s Theory based on 
Ritz's Hypothesis." He .showed how to explain 
several phenomena of variable stars according to Ritz's 
hypothesis where the velocity of light is compounded 
with that of force. Einstein's theory, he said, is only 
one of the possible relativistic ways of interpreting 
natural phenomena. There is, besides, what he called 
the " ballistic method," which has much experimental 
evidence in its favour. The ballistic hypothesis states 
that the velocity of light can be compounded with that 
of its source ; and when applied to the theory of the 
double stars it leads to some very interesting and un- 
expected results. For example, on the basis of the 
ballistic hypothesis, all double stars having a di.stance 
and a period satisfying certain limitations, must appear 
to us as variable stars. Following up this line of 
thought. Prof. La Rosa offers a general explanation of 
the phenomena of double and variable stars. 

Among other papers on the philosophy of science, 
we must mention tho.se of Prof. Vorovka (Prague) and 
Sittignani, who discussed from different angles 
Poincare’s epistemological theories, and Prof. Driesch's 
communication on " The Philosophy of Organic Life." 
Prof. Hans Driesch, the most authoritative repre- 
sentative of vitalism, explained, with an abundance of 
examples, that the phenomena of life cannot be 
accounted for simply by means of physico-chemical 
processes. Biology shows us that a multicellular 
organism can be divided up into many parts without 
stopping its development. A machine cannot be 
submitted to the same operation with the same results. 
There must be, therefore, in every living organism a 
cohesive agent, which he calls " entelcchy," the 
function of which cannot be analysed at the present 
stage of science, but obviously it causes the organism 
to (levelop whatever be the mishaps it may suffer. 

In his paper on " The Specification of the Straight 
Tdnc," Dr. T. Greenwood developed the logical argu- 
ments which lead him to state in a new way the 
problem of the characterisation of the Euclidian 
straight line by means of a single axiom which he calls 
" The Postulate of Null-Curvature." He establishes 
this postulate by means of a new hypothetico-de- 
ductive system of axioms based on the notions of 
" point " and " di.stance," and uses it to prove the two 
ordinary postulates of the straight line. This method, 
which is very simple in itself, has many advantages 
in the logical, the pedagogical, and the scientific field. 

The numerous papers, more than two hundred, read 
at the Naples Congress did not permit of any discussion, 
mainly because the time available was not propor- 
tionate to their number. This, however, shows ad- 
mirably the passionate devotion with whicli Italian 
thinkers study science and philosophy ; and the more 
so as, besides the International ('ongress of Philosophy, 
an Ophthalmological Congress, a Gynaecological Con- 
grc.ss, and a joint meeting of the Association of 
Scientific Societies of Italy, were sitting concurrently 
at Naples, whilst there was a Sociological Congress and 
a Eugenics Congress at Rome, and a Geographical Con- 
gress at Genoa. Yet, to all those who were able to go 
to Naples — unfortunately there were not many visitors 
from Great Britain — the visit will rank among 
the most pleasant memories of their academical 
career. Thomas Greenwood. 
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The National Physical Laboratory, Teddington. 

Annual Inspection. 


O N Tuesday, June 24, the General Board of the 
National Physical Laboratory made the annual 
visitation to the Laboratory. As is usual on this 
occasion, a large number of members of scientific and 
technical societies and institutions, members of 
Government departments and of industrial organisa- 
tions were also invited to the Ivaboratory, the whole of 
which was open for inspection. The visitors were 
received by Sir Charles Sherrington, chairman of the 
General Board, Sir Arthur Schuster, chairman of the 
ICxecutivc Committee, and the Director of the 
I^aboratpry. 

An extensive programme of exhibits had been 
arranged to illustrate the general character of the 
work of the T-aboratory in addition to features of 
particular or novel interest. 

In the Aeronautics Department the wind channels 
were shown in operation on various problems which are 
engaging the attention of the Department. In the 
7 ft. wind channel, the airflow round a monoplane 
aerofoil was being investigated with the object of 
examining the fundamental assumptions of the 
Prandtl theory of vortex motion. Special hot wire 
anemometers, in which the wires are placed along 
instead of across the air stream, are used to observe 
the direction and velocity of the air stream. The 
existence of eddies behind cylinders in an air stream 
was made evident audibly, by the amplification in a 
two-valve amplifier and telephone receiver, of the 
fluctuating potentuil differences produced by the 
cooling effects of the eddies, in a hot platinum wire 
placed behind the cylinder. In the 14 ft. channel, 
apparatus was on view designed and constructed in 
the Department for measuring the head resistance of 
stream line bodies in a wind channel and in the William 
Proud e National Tank. By using the same apparatus 
in both air and water, the method eliminates the 
interference between the apparatus and the body 
under test, so that comparison of the results is possible, 
and for the first time accurate deductions of the im- 
portance of “ eddies in channel work can be made. 
Other exhibits included the whirling arm and the 
electrical method of determining the theoretical stream 
lines for an inviscid fluid moving past a flat plate, both 
of which were mentioned in the description of the 
exhibits at the last visitation. 

In the Engineering Department, a special electrical 
dynamometer designed to produce full torque from 
20-1700 revolutions per minute was exhibited. The 
field magnet frame was mounted on roller bearings, and 
it is claimed that the power transmitted (up to 100 h.p.) 
is measured to one-tenth of t per cent. Another 
interesting exhibit was that of apparatus for measur- 
ing and recording the relative movement of cha.ssis and 
axles in vehicles. This work has developed in con- 
nexion with a general research on springs for vehicle 
suspension. The effect of shock absorbers in damping 
vibrations has also been investigated. Apparatus for 
determining the effect of keys and keyways on the 
endurance of shafts and for testing ' brake lining 
materials was also on view. 

In the Metallurgy Department a high fre<iuency 
induction furnace was shown in which metals can be 
melted in vacuo without danger of contamination 
from circumambient gases. The electrolytic prepara- 
tion of iron and chromium of 99*98 per cent, purity 
was also on view. In the Wernher Building, inter- 
esting microphotographs showed the behaviour of 
mild steel and brass under the action of cutting tools. 
These indicated the great importance of the orienta- 
tion and shape of the tool in determining tlie ease with 
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which the metal is cut, the character of the finished 
surface and the wear on the tool. 

In the William Eroude National Tank a model 10- 
knot single-screw cargo steamer was .shown under test 
for propulsive efficiency. The thrust and torque of 
the propeller and the resistance of the hull in water 
are measured. The plant for making accurate models 
of ship hulls of a mixture of paraffin wax and bees- 
wax, and also of screw propellers, was on view, and a 
model propeller w'as shown under construction. 

In the Metrology Department standard weights, 
including new" weights made of stellite, were shown. 
Various measuring machines designed and constructed 
in the Department were also on view. These included 
the ** millionth ” comparator and tilting level com- 
parator for the comparison of standard length gauges 
to an accuracy of a millionth of an inch, an improved 
travelling microscope and the Blythswood diffraction 
grating ruling engine. Various methods of the appli- 
cation of interferometry to metrological w"ork were 
shown together with sources of light producing a series 
of monochromatic rays covering a wide range in 
wave-length. 

A very large number of exhibits was shown in the 
Physics "Department, including a new form of all- 
metal mercury vapour pump, capable of extremely 
rapid exhaustion, and a standard optical pyrometer 
of the disappearing filament type for use up to 3000'^ A. 
The most interesting w"ere in connexion wdth the sound 
section, in w"hich a photographic method of studying 
the acoustical properties of rooms w"as shown.* A 
vertical section of a model of a building was placed 
horizontally in a trough of water, and trains of water 
waves w"ere emitted from a point corresponding to the 
position of a speaker. By projecting light vertically 
through the glass bottom of the tank, the shadow 
picture of the disturbance at the surface of the water 
could be seen on a screen above. This w'as photo- 
graphed at certain definite times, enabling the progress 
of any wave to be followed in its travel across the 
model of the room, and in its reflections (echoes) from 
the w"alls or architectural details. The results have 
shown in a very convincing manner how in buildings 
the structural details can interfere wdth the propaga- 
tion of speech in certain parts, and the department has 
been able to make valuable suggestions to improve the 
acoustical properties. Experimental sounds are very 
often produced by electrical methods, and an interest- 
ing method of study of the purity of the w^aveforms of 
electrical oscillations, w"hich are later transformed into 
auditory oscillations, has been developed. It involves 
the use of the Weston cathode ray oscillograph, the 
spot of wdiich describes a circle on the fluorescent 
screen if the oscillations are sinusoidal. 

The Radiology Section exhibited apparatus for the 
determination of absorption co-efficients, using a metal 
X-ray tube of high output, for the rapid determination 
of the lead equivalent of X-ray protective material, and 
various apparatus for the determination of the crystal- 
line structure of metals and alloys, several of which have 
been worked out and are of great interest in connexion 
with the collateral work of the Metallurgy Depart- 
ment on the same alloys. In the Optics Section a new 
flicker photometer for comparing lights of different 
colours and improved spectropho tome trie apparatus 
were show*n. A constant temperature room has been 
added to the equipment of this section since the 
occasion of the last annual visitation and should result 
in the eventual determination of important optical 
constants to a greater accuracy than has been possible 
hitherto. The room is cooled by air from a refrigerat- 
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ing plant or wanned by air passing over electric tion, and a new instrument for measuring daylight 
heaters ; cooling or w'arming to any desired tempera- factors shown. In the Electrical Measurements 
ture is automatic through electrical resistance ther- Division apparatus showing the accuracy vrhich has 
mometers and relays, and maintains the temperature been developed in the ‘measurement of frequency in 
at any point constant to o-oi° C. radio oscillations was exhibited. A radio station for 

In the Electricity Department, Alternating Current the transmission of standardised frequency has been 
Division, the arrangements for the accurate measure- equipped and was open for inspection. In the Wire- 
ment and calibration of A.C. instruments and of high less Division, apparatus was shown wliich enables the 
voltage insulating materials were shown. An interest- direction of both the electric and magnetic forces in 
ing phenomenon in dielectric hysteresis was exhibited electromagnetic waves to be determined separately, 
in which a rotating electric field caused a cylinder of so that the direction of the wave front is accurately 
celluloid to rotate. The greater the energy loss due to known. This is of interest in connexion with the 
imperfection of insulation quality, the greater is the Beveridge antenna, the action of which is due to the 
torque and the speed at Avliich the insulation material existence of tilt in arriving electromagnetic waves, 
will rotate, except tluit owing to friction the speed Among the standard testing apparatus demonstrated 
cannot reach that of the rotating field (50 r.p.m.) . In were a panel for measuring all the static characteristics 
the Direct Current Division the association of a of receiving valves, and a set for examining the ampli- 
hydraulic pressure with endosmosis was exhibited. fying properties of audio frequency intervalve trans- 
An electric circuit of 100 volts was earthed under a formers. In the latter arrangement the actual voltage 
glass funnel full of damp earth surrounded by water, amplification produced by a stage comprising one 
in the experiment shown, the passage of a few valve and one transformer is measured by a compara- 
milliamperes caused the water to ascend from the tive audibility method at any frequency from 250-4000 
earth to a height of 12 ft. in a tube connected \o the cycles per second. Using standard types of amplifying 
funnel. Tlic phenomenon is of interest and import- valves this measurement enables a study to be made 
ance in the choice of the most suitable methods of of the frequency distortion introduced into speech- 
earthing electrical machinery and power cables. frequency amplifiers by the iron cored inter valve 

The l*hotometry Division showed exhibits illustrative transformers. Other apparatus was shown by which 
of the careful work and research wdiich is contributing to the input and output of any standard type of ampli- 
the improvement of artificial illumination of all kinds. fying detector can be measured, thus enabling a 
The experimental building for determining the best complete study to be made of the behaviour of an 
methods of utilising daylight was also shown in opera- amplifier at either radio or audio-frequencies. H. B. 


The Natural Resources of Russia. 

Transactions of the Committee for the Study I “The Animal Kingdom"': “Mammals and Birds," 
of Russia's Natural Resources, attached to the by A. A. Silantieff and E. K. Souvorov ; “ Fishes," 
Russian Academy of Science, include works of by V. I. Meisner, N. M. Knipovich, V. K. Soldatoff, 
varying type : 1. N. Arnold, T. D. Kouznezoff, A. I. Golovkin, and 

(i) Separate monographs — " Precious Stones of A. J. Nedoshivin ; “ Cattle," by S. A. Ivanoff ; 

Russia," by A. E. Fersman ; " A Household Fungus," “ Poultry," by M. I. Diakoff. 

by I. A. Makrinoff. (4) Reports on the Activities of the Committee : 

^ — “Russian Minutes xxvii.-xxxiii., reports on 1918 and also 

Wax, ' by N. M. Koulagin ; " Medicinal and Tanin- reports from 1915 to 1920 ; and 
producing Plants of the Tavricheskaya Province," (5) News from the different scientific institutions 
by B, N . Lioubimenko ; " Tea and its Cultivation in attached to the Committee : Institute for the Study 
Russia, by the same author ; " Kendyr (Apocynum of Platinum and other Rare Metals, Institute of 
Sibiricum PaU)," by I. A. Rajkova ; " Russian Physico-Chemical Analysis. 

bemrees^ of Fuller's-earth," by A. E. Fersman; All the above-mentioned bulky and valuable 
** T ^^stezky and E. J. Zalensky; material in connexion with the natural resources of 

Iodine Containing Lakes of the South of Russia : Russia has been published since 1918-1920. With 
Eltonskoe, Bakou Iodine Lakes and the Saki Lakes," exceptional feeling and respect one turns over these 
by N. N. Efremoff, G. G. Ourazoff, and A. E. Fersman ; pages, written by Russian men of science, with a 
Bozon, ' by V. G. Khlopin ; " Absorbing Properties great love of their country, and in circumstances of the 
of Russian Clays," by P. E. Zamiatchensky ; " The greatest privations. These privations affected not 
Caspian Pilchard," by B. I. Meisner ; " Phosphates only their personal well-Jbeing, but also such things as 
in the Ukrain," by V. N. Chervinsky ; " Tihvin the possibility of getting necessary scientific literature 
Bauxi^, by A. D. Stopkevitch, V. I. Ikskul, and and reagents, and even the temperature of the 
P*,*!* Ov.^annikoff ; " Honey,” by I. A. Kabloukoff ; laboratories. We can get an idea of the hardships 
Mica^ by 1 . I. Ginsboiirg. they endure by occasional phrases we sometimes 

(3) Periodicals — vol. i. of " Wind as Driving meet in their works. We learn, for example, that 
^.il^^cheff, A. V. Voznesensky, and the temperature of the laboratory of the Polytechnical 
.. »* Useful Ores," including: Institute in Petrograd was the same as that of the 

r ^inc,” by K. I. Bogdanovich, street, because the laboratory could not be heated; 

Crold by K. I. Bogdanovich, “ Vanadium," by that the photographic section of the expedition for 
K. 1. I^gdanovich and K. A. Nenadkevich ; " Sul- exploring the Karabougai Gulf could only make 
pn^ic Pyrite," by J. B. Samoiloff ; " Russian Coals," negatives because they had no suitable printing paper 
with an introduction by P. 1 . Stepanoff — a co-opera- and equipment to be able to make use of silver 
tivc wwk of 30 specialists of the different coal regions bromide paper, etc. In spite of, or perhaps even 
ot Russia ; ‘ Naphtha and Ozokerite," by D. B. because of these awful surroundings, Russian men of 
Lfoloubjatmkoff ; " Phosphates," by J. B. Samoiloff science have devoted themselves with praiseworthy 
and A. D. ^Arhangelsky ; " Felspar,” by A. E. neglect of self to their scientific work. 

1 Aluminium,” by K. K. fon " In the dark and even perhaps seemingly hopeless 

roht ; Selenium," by F. B. Bragalia ; vol. vi. of days of Russian everyday life, I have tried," says 
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Prof. Fersman in the introduction to his book on 
“ The Precious Stones of Russia/* “ to fly away into 
the world of the beautiful stone. I want to carry 
away my friends and the friends of stones from the 
lieartrending surroundings of their everyday life, 
into another world, and in a number of talks I have 
tried to show the riches of Russia in her precious 
stones.** 

At the head of this Committee there stands a 
Council of the most prominent men of science. The 
president of the Council is a member of the Academy 
- Prof. V. I. Vernadsky — while another member is 
N. S. Kournakoff, vice-president. The Committee 
was founded by the Russian Academy of Science in 
1Q15. As Russia during the War was cut off from 
the world's market, it had to make use of its own 
resources; and increased knowledge of these natural 
resources became necessary. 

M. Vernadsky expressed this idea in the following 
words in 1915 : “ We are in such a position as regards 
a whole number of our natural products, that we 
even do not know if we have them, and if we have 
got them, then in what quantities — all this is because 
we have got used to getting them from abroad and 
have given up looking for them in our own country.** 
J^ussia, therefore, needed a systematic survey of its 
natural resources in order to become self-supporting. 
I'hc problem of developing the natural resources has 
been put forward by the Committee ever since as a 
great national goal. * 

The author of the project of founding a special 
institute for the geographical study of Russia, A. A. 
Ch'ivriloff, says in May 1919, '* The world's economy 
must pass through an epoch of highly organised 
national economies, in which the highest possible 
organisation of production and useful development 
of the natural resources of the country reduce to a 
minimum the competition between the different 
undertakings within the country. In this way is 
obtained increased economic strength and means for 
productive competition with other nations. It is 


only natural that Russia must needs follow along 
this path." 

The Committee of the Academy of Science has 
rendered a great service to Russia by collecting and 
systematising so much material in connexion with 
the natural resources of Russia. Since 1915 to 1920 
it has published 13,469 pages of scientific works. 
This Committee has likewise rendered a service to 
world economy ; every foreigner who wants to take 
to Russia his capital or his knowledge for the develop- 
ment of Russia's natural resources will find in these 
works clear and definite answers to the questions 
which interest him in connexion with different 
branches of industry. 

Limitations of space forbid a detailed account of 
the works mentioned above. Special attention may 
be directed, however, to the brilliant work of Prof. 
Fersman on the precious stones of Russia, and to 
works with most detailed and careful information on 
Russian coal, naphtha, platinum, and gold. Atten- 
tion may also be directed to the energetic action of 
the Committee in supporting new industries started 
in Russia before the War began, such as the produc- 
tion of radium and vanadium from the Tuja-Muj unski 
mines. Before the War this was undertaken and 
carried out by the Fergan Society of Rare Metals. 
With the nationalisation of the mines this young 
undertaking might otherwise have been killed. 

The Committee for the Study of Russia's Natural 
Resources has formed a special section in connexion 
with rare metals and radioactive substances. This 
includes such prominent men of science as Vernadsky 
and Kournakoff, both of whom are members of the 
Academy, and Profs. Jakovkin, Joffe, Veber, Sokoloff, 
Lialin, and Khlopin. What is even more, this section 
has obtained a Government grant, and has started 
works in connexion with the production of radium. 
Information relating to this interesting .section 
of the work of the Committee will be found in the 
Transactions of the Committee of the Academy of 
Science for 1918. 


The Geological History of South-Eastern Australia, with Special Reference to the 

Carboniferous and Permian Periods/ 


By C. A. SussMiLCH. 


T3 OCKS of definite Archaeozoic age occur only over 

a limited area in the western part of south- 
eastern Australia ; they contain the important silver- 
lead-zinc ore-deposits of the Broken Hill District. 
Proterozoic strata are limited also to the same area ; 
these contain glacial tillites which have usually in the 
past been considered Cambrian, but they are probably 
of pre-Cambrian age. No undoubted Cambrian strata 
are known to occur in New South Wales. 

Ordovician strata are very extensively developed, 
both in New South Wales and in Victoria : they con- 
sist mainly of claystones with some fine-grained sand- 
stones, and contain an abundant graptolite-fauna. 
Both Lower and Upper Ordovician strata are found 
in Victoria, but so far only the latter have been 
identified in New South Wales. Silurian strata are 
developed over extensive areas in New South Wales, 
particularly in the southern and central parts of the 
State, and extend also through the centre of Victoria ; 
in addition to claystones, there is a considerable 
development of limestones, individual beds ranging up 
to 550 feet in thickness. An abundant coralline fauna 
is preserved in these limestones and there are also 
many brachiopods and hydrozoa. 

' Substance of a lecture delivered before the Geological Society of London 
on May ai. 
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The sea appears to have retreated from the land at 
the close of the Silurian Period in south-eastern 
Australia, but renewed transgressions of limited 
extent took place early in the Devonian Period. The 
sedimentation which took place in these areas in 
Lower and Middle Devonian times was accompanied 
by very extensive deposition of lavas and tuffs, this 
being one of the important volcanic epochs of .south- 
eastern Australia. Thick coralline limestones v7ere 
also deposited during that age. Important crustal 
movements took place at the close of the Middle 
Devonian times, followed by an extensive transgres- 
sion of the sea in New South Wales in the Upper 
Devonian Period, a transgression which extended 
from the present south-eastern coast almost to the 
far western boundaries of the State. In the strata 
deposited in this epicontinental sea an abundant 
brachiopod fauna is preserved, together with numerous 
fish - remains. Important crustal movements took 
place at the end of the Devonian Period, which 
brought about a complete withdrawal of the sea ; 
much of soutli-eastern Australia has not since been 
beneath the sea. 

Early in the Carboniferous Period a geosyncline 
developed in north-eastern New South Wales, and in 
this was first deposited a series of marine strata in 
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the latter part of Lower Carl>oniferous times. Follow- 
ing a withdrawal of the sea, an extensive series of 
terrestrial beds was deposited in this area in Middle 
and L’pper Carboniferous times ; these terrestrial 
strata consist mainly of conglomerates, volcanic rocks 
(lavas and tuffs), and glacial beds, of an aggregate 
thickness approaching 10,000 feet. The glacial beds 
are of such a thickne.ss and volume as to imply intense 
and long-coni inued glaciation. Associated with these 
beds is a characteristic Rhacopteris fossil flora. 

In Permian (Permo-Carboniferous) time an alternat- 
ing series of marine and freshwater beds was deposited 
in the north-eastern part of New South Wales, and 
these extend far northwards into eastern Queensland. 
The freshwater beds contain the most productive coal- 
ineasures of Australia, and associated with the coal- 
seams is the characteristic Glossopteris flora. The 
glacial conditions of the Carboniferous Period con- 
tinued also far into the Permian IVriod, but with 
apparently reduced intensity. The Permian Period 
closed in north-eastern New South Wales and south- 
eastern Queensland with pronounced orogenic move- 
ments, accompanied by granitic intrusions ; but 
elsewhere in New South Wales and throughout 
Victoria and Tasmania, no earthTolding took place at 
that time. 

In the Trias- Jura Period the whole of eastern 
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Australia stood above the sea, and extended far east 
of the present shore-line. Upon this land there 
developed a number of large lake-basins in which 
several thousands of, feet of freshwater strata were 
deposited, and in some areas productive coal-measures 
were formed. In the Cretaceous Period a trans- 
gression of the sea began in the north, and extended 
southwards over central Queensland into northern 
New South Wales, and well into central Australia. At 
the beginning of the Tertiary Period a tilting of the 
Australian continent on an east-and-west axis caused 
the Cretaceous sea to retreat northwards, and allowed 
of transgression taking place over considerable areas 
in the south, incidentally separating Tasmania from 
the mainland. 

The close of the Tertiary Period was marked by a 
great epeirogenic uplift in eastern Australia, which 
produced the existing tablelands trending parallel 
to the eastern coast of Australia. The elevation of 
these tablelands was accompanied by extensive 
block -faulting. During the Pleistocene Period, limited 
high areas in New South Wales and Tasmania sup- 
ported glaciers and ice-sheets ; more recently, a 
subsidence of the land (or raising of sea-level) drowned 
the shore-line to an extent of about 200 feet, and still 
later an upward movement of the strand-line of some 
10 to 20 feet has taken place. 


The Japanese Earthquake of September i, 1923. 


S HORTLY' after the Japanese earthquake of 
September i, 1923, Mr. Takco Kato, on behalf 
of the Imperijil Karthquake Investigation Committee, 
made reconnais.sances through the districts of violent 
shocks, especially those around Sagami Bay. He has 
published a preliminary report on this field study in 
the Journal of the Geological Society of Tokyo (vol. 30, 
No. 361), including some definite estimates of the loss 
of life and property. In Tokyo, though not a house 
escaped .some damage, the number of houses that 
collapsed owing to the shock was comparatively 
small. The latest ofiicial statistics place the number 
of houses destroyed by fire in Tokyo at 316,087, the 
number of killed at 67,052, of injured at 32,583, and 
of missing at 38,980. The shocks were far Stronger 
at Yokohama, and strongest of all in the districts 
around Sagami Bay. In six towns along and near 
the borders of the Bay, 84,300 houses were destroyed 
and 26,370 lives were lo.st. 

From seismographic and other evidence, the 
epicentre of the great earthquake seems to lie in 
Sagami Bay, about midway between Oshima and 
Hiratsukci, near the mouth of the Sagami River, and 
probably a little nearer the latter place. In the two 
months following this shock, the number of after- 
shocks was more than 1350 ; there were 365 on 
September i, and 289. 173^ and 143 fliiring the next 
three days ; afterwards the normal decline in 
fre([uency was manifested. The epicentres of these 
after-shocks lay at different places more or less 
remote from the main one. A few minutes after the 
great earthquake sea-waves swamped the shores of 
Sagami Bay, from Shimoda in the Idzu peninsula to 
Misaki and Uraga in the Aliura peninsula, and also 
along the southern part of the Boso peninsula. They 
caused much damage only at Ito, Atami, Kamakura, 
and a few other places, where the height of the waves 
ranged from 20 to 40 feet. No conspicuous sea-waves 
were seen in Tokyo Bay. No great fault-scarps or 
traces have been observed, but in the islet of Hatsu- 
shima, off Atami, a fissure was traced for about half 
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a mile, with in some places a displacement of 3 feet 
or more, running in the direction N. 30*^ W. Another, 
rather more than a mile in length, was found near 
Nagasawa in the Aliura peninsula. Both fissures may 
be regarded as minor faults of the main fault along 
which the great earthquake originated. 

A remarkable upheaval of the ground took place, 
it is said, within a few minutes after this earthquake, 
over an area of about 2000 square miles, including 
the islet of Hatsu-shima, the headland of Alanazuru, 
the northern border of Sagami Bay, the Aliura and 
Boso peninsulas. The greatest upheaval (about 
8 feet) occurred at Tomizaki, along the southern coast 
of the Boso peninsula, and it is remarkable that here 
the ground settled down more than a foot within one 
month after the upheaval. According to the sound- 
ings made by the Navy Hydrographic Office, con- 
spicuous changes in depth, of 50 fathoms and more, 
have occurred at various places in the deepest portion 
of Sagami Bay. Soundings are still being carried out 
in the Bay, while many levelling parties of the Alilitary 
Department are engaged in ascertaining the changes 
in elevation throughout the earthquake area. 

It is worthy of notice that the epicentre lies in the 
deepest region of Sagami Bay. This trough, which 
has a N.N.W. direction from Oshima to Hiratsuka, 
appears to be the southern continuation of the valley 
of the Sagami River running in the same direction. 
Moreover, tectonic lines in this direction are numerous, 
as indicated by the coast borders, valley courses, etc., 
and the minor faults at Hatsu-shima and Nagasawa 
run nearly parallel to this direction. The origin of 
the earthquake is attributed to a great compressive 
force, probably from the east, which has been accumu- 
lating for a long time. The last great earthquake in 
the district occurred on November 22, 1703, and 
seems to have originated in a great fault along the 
same tectonic line, the epicentre lying apparently a 
little to the south of that in 1923. A similar up- 
heaval of land is recorded at that time. 


C. D. 
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University and Educational Intelligrence. 

Hi RM INGHAM. — At the annual Degree Congregation 
held on July 5 the Chancellor (Viscount Cecil of Chel- 
wood) conferred the honorary degree of Lf-.D. on His 
Kxccllency Count de St. Aulaire, The Rt. Hon. 
Reginald M'Kenna, Sir Charles Sherrington, Sir John 
Hland Sutton, Sir Arthur Keith, Sir Henry Fowler, 
Sir Graham Balfour, Prof. Samuel Alexander, Prof. 
O. 11 . Hardy, Prof. F. Gowland Hopkins, and Prof. 
I\ V. Frankland. 

riiere were 4 successful candidates for the degree of 
Ph.D. and 18 for JVl.Sc. In the Honours Schools the 
<lcgree of B.Sc. was conferred on 3 in mathematics, 8 
in physics, 17 in chemistry, 1 in zoology, 3 in botany, 2 
in biochemistry, and 26 in engineering, mining, and 
metallurgy. For the ordinary degree of B.Sc., 62 
candidates were presented, and for the degrees of 
M.B., Ch.B., 29. 

Mr. A. W. Nash has been appointed professor in oil 
mining. Educated as a civil and mechanical engineer, 
Mr. Nash has had fifteen years’ experience in oil 
mining in Persia, Burma, Egypt, Russia. Hungary, 
Rumania, tind Poland, and for the last two years he 
has been lecturer in oil mining in the University. 

Mr. H. Beckwith Whitehouse has been appointed 
professor of midwifery and diseases of women. Mr. 
Wliitehouse was educated at Malvern College and St. 
Thomas’s Hospital Medical School, and among other 
posts he has held that of Hunterian professor to the 
Royal College of Surgeons, England. 

Dr. James Maclurc Smcllic has been appointed 
lecturer in pharmacology and therapeutics ; and Mr. 
Bernard G. Goodwin has been appointed assistant to 
Hie chair of surgery. 

Miss Mabel Geraldine Carter has been appointed 
temporary lecturer in biology. 

Some anxiety has been shown in the local press as to 
the openings available for the graduates in science now 
leaving the University. Prof. G. T. Morgan, in a letter 
to the Birmingham Post of July 5, directs attention to 
flic fact that graduates of the University find employ- 
ment more readily in other large towns than in 
Birmingham itself. Prof. Morgan observes that he 
himself is frequently consulted by local manufacturers 
ill search of advice in chemical problems, and he 
suggests that many of these inquirers would find it 
highly advantageous to select a chemical staff of their 
own from the ranks of trained chemists who are being 
produced yearly in the University. 

Cambridge. — Dr. J. Chadwick, Gonville and Caius 
t'ollege, has been appointed Assistant Director of 
Radioactive Research at the Cavendish Laboratory. 
Mr. H. Thirkill, Clare College, and Dr. C. D. Ellis, 
Trinity College, have been appointed demonstrators 
in experimental physics; Mr. F. W. Dootson, Trinity 
Hall, Mr. H. M'Combie, King’s College, Mr. W. G. 
Palmer, St. John’s College, and Mr. A. J. Berry, 
Downing College, have been appointed demonstrators 
in chemistry. Mr. J. C. Wallace has been re-elected 
to a junior fellowship at Emmanuel College. H, E, 
Baker, Corpus Christi College, has been awarded the 
Wiltshire Prize. Frank Smart Prizes are awarded to 
R. G. Tomkins, Trinity College (botany), and to 
G. P. Wells, Trinity College (zoology). 

Leeds. — Headingley Wesleyan College and its 
extensive grounds have been acquired by the Univer- 
sity, and at the beginning of next session will be 
opened as a University Hall of Residence for 120 men 
students. 

London. — At a meeting of the board of the 
Middlesex Hospital on July 2, it was announced that 
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j Mr. S. A. Courtauld, for many years a generous 
j supporter of the Middlesex Hospital and its Medical 
School, has given 20,000/. to endow the University 
professorship of anatomy in the Medical School. 


In connexion with the London (Roj^al Free Hospital) 
School of Medicine for Women, a 1916 bursary of the 
annual value of 50/. for five years is offered to a 
student who has matriculated and who wishes to 
enter the school in October next to begin a full 
course of study for a medical degree. Particulars of 
the bursary are obtainable from the Warden and 
Secretary, 8 Hunter Street, W.C.i. 

Mr. D. B. j. Wallace, county agricultural 
organiser for Devon, has been appointed principal of 
the East Anglian Institute of Agriculture at Chelms- 
ford. 

Foli.owing upon the death of Prof. J. G. T.ong- 
bottom, head ol the Department of Mechanics, the 
Governors of the Royal Technical College, Glasgow, 
have decided to amalgamate the Departments of 
Mechanics and Mechanical Engineering under Dr. 
A. L. Mellanby, who will in future be the professor of 
mechanics and meclianical engineering. Dr. W. Kerr, 
lecturer in mechanical engineering, has been appointed 
associate professor in the Department. Dr. Kerr is 
known for his work on the “ Steam J^'riction of Tur- 
bine Wheels ” and on the " Critical Speeds of Revolv- 
ing Shafts,” and in collaboration with Prof. Mellanby 
has published numerous papers dealing with problems 
connected with steam turbines. 

The University of Sydney loses this year the 
services of Mr. H.-E. Barff, its Warden and Registrar 
for forty-two years, who is resigning office on account 
of ill-health. The abnormal increase in the number 
of students after the War imposed a severe strain on 
the administrative staff of the University and on its 
finances. The report for 1923 shows that the number 
of students in attendance in that year (2755) and in 
each of the four preceding years was almost, if not 
quite, double the number in the last year before the 
War. Since 1920, however, the number has been 
decreasing. The Sydney University Union, the oldest 
society of its kind in Australia, and one that challenges 
comparison with the Oxford and Cambridge Unions, 
celebrates this year its jubilee. 

The report of proceedings of the Annual Conference 
of the Universities of Great Britain and Ireland held 
in May last has been published by the Universities 
Bureau, 50 Russell Square. W.C.i (price 15.). The 
subjects discussed are : Directions in which univer- 
sities might profitably develop, at the present time, 
were funds available'; the Ph.D. Degree as an en- 
couragement to higher study and research ; uni- 
versities and research in relation to the development 
of the natural resources and industries of the Empire ; 
interchange of university teachers and students. We 
have already, in our issue of May 17, given a summary 
account of the proceedings. The full report covers 
63 pages and includes, in addition to the speeches that 
were delivered, an important paper embodying the 
substance of a speech which Sir Frederic L. Nathan 
intended to make on the dependence of the British 
Isles and the Empire generally on imports from foreign 
countries and the steps which should be taken to 
remedy this. There is also a letter from Sir Robert 
Robertson, Government Chemist, on the difficulty of 
finding suitable candidates for posts of chemist and 
agricultural chemist in the Government laboratories 
. in the Colonies. 
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Early Science at the Royal Society. 

July 6, 1663. Dr. Wilkins undertook to engage 
Dr. Power to make that magnetical experiment here, 
which he had made in the country, according to his 
written account sent to Dr. Croune for the society, 
viz., of altering the polarity of a heated and cooled 
iron, by repercussing the two ends, and of destroying 
all the magnetism thereof, by striking such an iron 
in the middle. 

1664. Capt. Taylor related, that he had known a 
Frenchman, who had a secret of tempering and 
hardening iron so that it would not rust ; adding 
that the steel of a gun, which he produced, had been 
put in salt water, and was not affected with any rust ; 
and that the same gun had not been oiled since it 
had been made, viz., for three years. The artist 
employed a certain water, which he concealed the 
ingredients of, wherein he quenched the iron eight 
or ten times, in order to reduce it to this condition. 
July 8, 1663. Dr. Charleton presented the society 
with the plan of the stone antiquity at Avebury, near 
:\Iai:lboroiigh, in Wiltshire, suggesting that it was 
worth the while to dig there under a certain tri- 
angular stone, where he conceived would be found 
a monument of some Danish king. Col. Long and 
Mr. Aubrey w'ere desired to make farther enquiry 
into it. 

1675. Mr. Hooke shewed an experiment concern- 
ing the resistance of air to a ball moved with and 
without an expanded area ; of which he w'as desired 
to bring in a particular account in writing. 

1685. A letter of Mr. Musgrave dated at Oxford, 
July 4, 1685, was read, mentioning, that a great part 
of the university being in arms [On occasion of the 
Monmouth rebellion] the Philosophical Society there 
was broken up for some time. 

July 10, 1672. The Society intending to make a 
recess for some time, the members were de.sired, 
that as many of them, as could conveniently, would 
meet on Fridays in the afternoon at Greshani- 
college, to discourse of philosophical matters, and 
prosecute experiments ; among w'hich were re- 
commended — Such, as might determine the queries 
lately sent by ISlr. Newton, which involve his theory 
of light. — Such, as might improve Mr. New^ton's 
reflecting telescope ; and particularly to see finished 
a four-foot telescope of that kind, already recom- 
.mended to Mr. Cock. — Such observations as might 
confirm those of Signor Malpighi about the existence 
of certain tracheae, or spiral fibres in vegetables, that 
contain air : as also to endeavour to the finding out 
of peristaltic motion, affirmed. 

1679. Divers discourses were occasioned about 
the several ways of tanning leather. 

July II, 1666. Dr. Croune produced a letter, 
written by Nicholas Stens, from Rome, mentioning 
the emulation between Divini and Campani about 
optic glasses. That Campani had been mistaken in 
some of his observations, taking the spots adhering 
to the body of Jupiter for the shadows of his satellites. 

1667. Mr. Hooke reported that Dr. Croune had 
received from Mr. Richard Townley, Mr. (Gascoyne's 
instrument for measuring the diameter of the stars 
with great exactness ; which instrument was after- 
wards shew'ed to the society, with the models of 
some others. — Mr. Hooke mentioned, that he had 
invented an instrument of this kind, but ujion another 
principle which would perform the same things better, 
with more certainty and more ease. 

July 12, 1682. A proposal was read of Mr. John 
Collins for the printing a book of algebra [Thomas 
Haker's “ The Geometrical Key "]. This was well 
approved of after a long debate concerning it. 
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Societies and Academies. 

London. 

Royal Society, June 26.* — J. W. Nicholson : The 
electrification of tw'o parallel circular discs. The 
paper deals v^ith the general application of spheroidal 
harmonics to the problem of two bodies not belonging 
to the same confocal system. The special case of 
two circular discs is reduced to a mathematical 
necessity for the determination of an infinite set of 
coefficients in a series involving Bessel Functions of 
half-integral order. This in turn is reduced to an 
integral equation of a new type, the kernel of which is 

K(x V) - ^ I 

' x+y ^ x-y 

The equation is solved exactly, and exact expressions 
are found for the capacity of the double-disc con- 
denser, and for the coefficients of capacity and 
induction of tw^o discs with any charges. — J. F. 
Fulton : The influence of initial tension upon the 
magnitude and duration of the mechanical response 
in skeletal muscle. When the unexcised gastrocnemius, 
sartorius or semitendinosis muscle of the frog is 
stimulated through its cut nerve under v^arious 
degrees of initial passive stretch, by 50 break 
shocks delivered at 70 per second, so long as the 
circulation in the muscle remains vigorous, the 
following features are to be observed in the successive 
responses : The greater the initial tension wdthin 
physiological limits, [a) the greater is the plateau 
tension of the resulting tetanus ; (b) the longer the 
time of ascent to the plateau ; {c) the greater the 
duration of the plateau after cessation of the stimuli 
(“ after-action "). It seems that the general shape of 
the tetanus curve is determined by the rate of 
migration of the H-ions of lactic acid, and that the 
after-action represents the time spent by the ions in 
migrating from the place of their origin to the 
contractile interfaces upon which they act. The 
enhanced duration of the after-action with increasing 
tension is believed to result from the effect of the 
increased internal viscosity of the muscle upon the 
migration rate of the ions. — J. R.^^H. Coutts, E. M. 
Crowther, B. A. Keen, and S. 0 d 6 n : An automatic 
and continuous recording balance. (The Oddn-Keen 
Balance.) An improved form of automatic and 
continuous recording balance has been devised by 
combining electromagnetic control wdth the addition 
of small weights. A magnet suspended from one 
arm is attracted by a solenoid-current which is 
adjusted to maintain equipoise by the automatic 
movement of a contact along slide wires. The position 
of* this contact is sufficient to define the effective 
weight, and is recorded on a rotating drum. On 
reaching a fixed point the contact is brought back to 
its original position by the addition of a small phosphor- 
bronze itall to the balance pan, and the cycle of 
operations recommences. The records consist of a 
series of stepped curves and a very open scale is 
obtained so that the apparatus can be used wdth no 
appreciable loss of sensitivity up to the maximum 
load for an analytical balance. Further, the sensitivity 
can be very simply adjusted for recording either rapid 
or slow changes of weight. — R. W. Lunt : Chemical 
studies in gaseous ionisation. Pt. I. : This com- 
munication constitutes the introduction to a series. 
Ionisation in hydrogen is produced by the corona due 
to alternating electric fields of frequency i *5 x 10^. 
A new analysis of the Siemens ozoniser is advanced 
which affords a ready determination of the voltage 
gradient in the gas, and of the current carried by the 
10ns in the gas. The mean intensity of ionisation is 
calculated from an equation relating the conduction 
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current in the gas to the known motions of ions and ment. The viscosity of a muscle increases some 

electrons in hydrogen. Pt. II. : The interaction fifteen times while the muscle is being stimulated, and 

between hydrogen and carbon dioxide due to the it is possible on a viscous elastic model to repeat the 
ionisation produced by alternating electric fields of phenomena. The fundamental mechanical response 
frequency i *5 x 10^ has been examined under a of muscle is probably a sudden instantaneous 
variety of conditions. An equimolecular mixture reversible colloidal change which passes off rapidly, 
interacts giving a water gas equilibrium, which is also the external’ mechanical response following the internal 
attained by exposing mixtures of carbon monoxide change, but lagging behind it owing to viscosity. — 

and water vapour to the discharge. In no case has it G. S. Currey : The colouring matter of the blue pansy, 

been possible to detect the formation of formic acid The anthocyanin pigment of the blue pansy '* Emperor 
or formaldehyde. The equation used in Pt. I. for William '' consists of violanin, and the blue coloiir 
the determination of the mean intensity of ionisation of the petals is due to the fact that the pigment is 
in. hydrogen has been extended to the determination present in the form of its potassium salt ; it occurs to 
of this quantity in the above-mentioned water-gas the extent of ca. 6-3 per cent, by weight of the dried 
equilibria. — D. W. Dye: A self-contained standard petals (=1-14 per cent, of the fresh petals). The 
harmonic w^avemeter. The wavemeter provides a yellow sap-pigment consists of the flavonol, rutin 
series of harmonics as a result of exactly timed (viola-rutin). As crude glucoside, it is present to the 
electrical impulses which operate on a highly selective extent of ca. 9 *68 per cent, by weight of the dried 
oscillatory circuit. The impulses are provided by petals ( ==i *75 per cent, of the fresh petals), the actual 
either of two multivibrators. One of these has an amount of pure rutin being 50*4 per cent, by weight 
impulse frequency of 1000 cycles per second, and is of the crude substance, ix. the dried petals contain 
controlled in frequency by a valve-maintained tuning approximately 4*9 per cent, of pure rutin ( — o*88 per 
fork. The other multivibrator has normally a cent, of the fresh petalsj.^R. Snow : Conduction of 
fundamental frequency of 20,000 cycles per second, excitation in stem leaf of Mimosa pudica . — R. 
and is controlled by the help of the 20th harmonic of Azuma : Thermodyfuamic phenomena exhibited in a 
the low-frequency multivibrator. The selector circuit shortening or lengfcening muscle. When an excited 
consists of a specially designed variable air condenser muscle is releasep^whether doing external work or 
and a set of six inductance coils of small damping not — during th^arlier phase of tension development, 
decrement. The six scales are direct reading in the heat produeftion is increased ; when released at a 
frequency, uniform, and cover the range 10 to 1200 later phase the meat production is diminished. When 
kilocycles. Owing to the master control of the tuning an excited muscle is stretched, the converse result is 
fork over both multivibrators, all the frequencies obtained. This suggests that the effects are reversible 
available are accurate t(i at least one part in ten and thermodynamic in origin, superimposed upon the 
thousand, and are not dependent upon the calibration, ordinary irreversible reactions of muscular activity, 
setting, or constancy of any electrical circuit. Inter- These conclusions confirm and extend recent observa- 
mediary subsidiary harmonics are readily obtainable tions by T'enn. — H. Taylor : The ionic nature of 
from tile apparatus ; by the aid of these, the gaps haemoglobin. By laking the corpuscles by freezing 
between the main harmonics can be reduced to about and thawing and suspending in them a collodion 
2 per cent, in frequency in the worst case. — W. L. membrane which contains a dilute salt solution and 
Bragg : The influence of atomic arrangement on is imperrieable to haemoglobin, a Donnan equilibrium 
refractive index. It is assumed that the atoms, is obtained after about three hours. The membrane 
which arc polarised by the electric force associated potential difference is measured and this gives the 
with the light wave, are spherically symmetrical ions, factor relating the ionic concentrations of the laked 
that the elastic yield of the ion to the polarising force corpuscles and those of the crystalloid solution 
is defined by a coefficient X, which is a constant for inside the collodion membrane. From this potential 
the ion concerned, and that the polarising force may difference and an analysis of the crystalloid dialysate, 
be taken to be that at the atomic centre. The the concentrations of the hydrogen and chlorine ions 
birefringence of calcite and aragonite, using the X-ray in the laked corpuscles have been determined. The 
determinations of crystal structures, has already been potential differences found indicate that the haemo- 
explained quantitatively. That of aluminium" oxide glcl^n is behaving as an anion over the range of 
is now explained. An attempt is made to attack the ph^iological importance. The normality of the 
reverse problem of using the refractivity data to give h?.^oglobin ions present indicates the maximum 
information about crystal or molecular structure. A ait^unts of carbon dioxide the blood can further 
comparison of refractivity in carbonates and nitrates ta^e up as bicarbonate. — J. Stephenson : On the 
indicates a contraction of the NOj group as compared bldod-glands of earth-worms of the genus Pheretima. 
with the CO3 group, and a value for the distance The blood-glands of three species of Pheretima consist 
between nitrogen and oxygen atomic centres is of numerous small spherical follicles within the hinder 
obtained. — A. V. Hill and H. S. Gasser : The dynamics part of the pharyngeal mass, and on the dorsal side 
of rnuscular contraction. In a muscular contraction ,pf the oesophagus. A fully developed follicle consists 
carried out with various speeds of shortening, the ^f a fibrous capsule, a cup-shaped layer of nucleated 
work done is a function of the speed, decreasing as the ^ rotoplasm, a loose mass of cells within the cup, and a 
latter increases. This was previously attributed to ^blood-sinus on the convexity of the cup, between this 
the viscosity of the muscle substance. It might « and the capsule. A blood-vessel leads off from the 
depend, however, upon some kind of nervous adjust- g sinus, and another from the opposite pole of the 
ment carried out through a proprioceptive reflex.|l follicle. The follicle is the seat of manufacture of 
The experiments were repeated on an isolated muscle' blood-cells and haBmoglobin. The vascular system in 
stimulated directly ; the same dependence of work annelids and in the groups derived from annelids, and 
on speed of shortening occurred. This is a character- possibly in other groups also, has a double origin ; its 
istic, therefore, of the muscle fibre. If the work peripheral portion has been evolved independently of 
decreases with increase of speed, so also must the its more central and contractile portion. The 
force of contraction, and one striking result obtained analogies between the development of the vascular 
is that a quick release of a muscle through 10 to 15 system in Oligochaetes and Vertebrates are con- 
per cent, of its length causes an instantaneous dis- vergences, and imply no genetic relationship between 
appearance of tension, which then redevelops along a the two phyla. — H. Muir Evans : Supplementary note 
curve similar to the initial curve of tension develop- on the poison gland of Trygon. — E. M. Crowther and 
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convex. The.' upper plate carries three adjusUng 
screws against which a horizontal plane glass plate 
is held by springs. An opening in the upper plate 
allows the observer to view the Newton’s rings forn^cl 
betweeiKthe lens and the glass plate when suitable 
illumination by sodium light is provided. 1 he load and 
the lens are on opposite sides of the rod, and thus as 
the load is increased and the rod is bent by the 
bending moment, the distance between lens and plate 
is increased and the Newton’s rings contract. Bor 
each ring that disappears at the centre, the distance 
betw'een lens and plate increases by vvhere A is 
the wave-length employed. ( 2 ) A recording gyro- 
scope. A vertical shaft carries a block to which is 
attached a horizontal axis. The axle of a cycle 
wheel is carried by a frame turning about this axis. 
When the wheel is spun and the proper precessional 
angular velocity is given to the vertical shaft, the 
plane of the wheel remains vertical. The upper part 
of the vertical shaft carries a smoked drum on which 
the record is made by two styles each operated by 
an electro-magnet. From the record taken can be 
found (i) the time of one complete revolution in 
precession, and ( 2 ) the number of revolutions of j 
W about its own axis during that time. — ^D. H. 
Black : Some electrical properties of liquid sulphur. 
Films of distilled sulphur were obtained between two 
cones and the conductivity measured at various 
temperatures up to 200 “ C. It was found that the 
conductivity varied in a similar manner to the 
viscosity. The conductivity of liquid sulphur seems 
to be electrolytic in character. — T. M. Cherry ; (i) The 
integrals of diflferential equations, (j) Poincare’s 
theorem on the non-existence of uniform integrals at 
dynamical equations. — H. W. Richmond and F. Bath : 
Loci having two systems of generating spaces. — K. 
Hargreaves : The quadratic form for radial accelera- 
tion, in the theory of relativity. — ^G. S. Carter : On 
the early development of the cchinoderm egg. I — HI. 

— D. Keilin : On the appearance of gas in the trachea 
of insects. — G. S. Adair ; A comparison of the mole- 
cular weights of the proteins. — Miss I. A. Hoggan ; 
The parasitism of Plowrightia ribesia. — K. C. Wood- 
ward : The overwintering of apple mildew Podo- 
sphaera leucotricha, in England. — K. G. Emeleus ; The 
number of /f-particles from radium- E. Using an 

electrical counter of the type devised by Geiger, the 
number of a- and itf-particles from a source of radium- 
D, radium- E, and radium- F in equilibrium hiis been 
measured. After correction for reflection of 
particlcs at the source, their numbers were about 
equal. The p-rays from radium-T) would not be 
recorded under the conditions of these experiments. 

On this assumption, the observed /i-radiation was 
due to disintegration of radium- E, and since this was 
in equilibrium with the radium-F, it follows that 
about one ^-particle is emitted per disintegrating 
atom of radium- E. I 
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in Currents of Air. 
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Disintegration of the Blements.— Dr. G. F. C. Searle: A Two-dimen- 
sional Recording Accelerometer for Aeroplane Research. 



Lord Kelvin.^^ ^ 

of the birth o£ Wiliam, 
^C: I of Largs^ wfis *com- 

'memo&ted ul Glaijgb^tod elsewhere m June 25. 
Although Glasgow was the scene of Lord Kelvin’s life-^ 
work, he was actu^ly bom in Belfast, where his father, 
^James Thomson, was professor of mUthematiOs at the 
^ Royal Academical Institution. ‘ The city of Belfast is, 
mdeed, vity proud of its association with the illustrious 
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physicist, and ka impressive statue of Lord Kelvin 
adorns its * Botanic Garden, adjoining the Queen’s 
Universlly;* 

William Thomson was eight years of age when his 
father became professor of mathematics at the Uni- 
versity of Glasgow, and the family exchanged Belfast 
Lough for the Clyde. Letters are still preserved which 
show Thomson’s love of navigation and its problems, 
and how he tackled some of them in his youth with the 
help of his brother James, afterwards professor of 
engineering in the University of Glasgow. He was 
always a sailor at heart, and his name is one of the very 
few names of physicists which are familiar to mariners 
throughout the world. 

Lord Kelvin’s connexion with the University of 
Glasgow, which began in 1832 and was only severed by 
his death on December 17, 1907, witnessed an extra- 
ordinary series of changes in the status of science in the 
world’s universities. In Glasgow, as elsewhere at the 
beginning of his career, Natural Philosophy,” as Dr. 
David Afurray says,’'^^ was purely an Arts subject and 
was 'regarded as an instrument for what Francis 


Insects and Flowers. By Dr. E. J. Salisbury . 92 

X-ray Studies on the Crystal Structure of Iron and 
Steel. ByH. C. H. C. . . . • 94 

Obituary 

Sir Jethro Teoll, F.R.S. By Sir A. Straban, 


F R S. . . . 95 

Sir Harry James Veitch 95 

Current Topics and Events 96 

Our Astronomical Column 100 

Research Items • 101 

The Kelvin Centenary 103 

Electnc^ Progress and its Unsolved Problems - 105 
University and Educational Intelligence . * • 106 

Early Science at the Royal Society . , .108 

Societies and Academies . , . *108 

Official Publications Received • . **. • .112 


. — 

Editorial and Publishing Offices : 
MACMILLAN CO.. LTD.s 
ST. MARTIN'S STREET. LONDON. W.C.2. 

Editorial communications should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 

Telephone Number: GERRARD^8830. 

Telegraphic Address: PHUSIS. WEJTJ^AND. LONDOI^, 
NO. 2855 , VOL. II 4 ] ’ ' ' 


Bacon terms * that improvement of t^ understanding 
which results from the cultivation of natural knowledge, 
and that elevation of mind which flows from the con-' 
templation of the order of the universe,’ and was on the 
same footing as Logic and Moral Philosophy ; it was 
not treated as part of a scheme for the training of 
specialists. This was certainly Professor Thomson’s 
view, who held that Greek, as an instrument of cul- 
ture and mental discipline, was an essential part of 
the Arts course and that every scientific man should 
have a fair acquaintance with it.” 

Lord Kelvin never went to school. All his education 
^up to the age of ten was given him by his father, along 
with his brothers and sisters. He used to say that he 
j^never met a better teaefler in anything than his father 
Vas in everything. At a dinner of the University of 
Glasgow Club in London, Lord Kelvin once said that the 
average boy should be able by the age of twelve to write 
his%wn language with accuracy and some elegance. 


t «• William Thomson, Loid Kelvm, 1824-X907 : an Oration dehvered m 
the TJniversi^ of Glasgow at the Commemoration on June 25, 1924, of the 
Centenary of Lord Kelvin's birth," by Dr. Alexander Russell. Pp. 22. 
(Glasgow : MacLehose, Jackson and Co , X024 ) n p. " Lox ' Kelvm as Pro- 
fessor ia the Old Collet of Glasgow." by Dr. David Murray. Fp. iv+2a +4 
pla^, (Glasgow : MacLehose, Jackson and Co., 1924 ) n p. 
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He should have a reading knowledge of French and 
German^ and be able to translate Latiii:^ and ‘ easy 
Greek authors. He should then study logic, in order 
to apply his words sensibly. „ , 

Lord Kelvin matriculated in the University of 
Glasgow at the age of ten, and at fifteen he gained 
a University m^dal for an essay on the figure of 
the earth. He entered Peterhouse, Cambridge, 
at the age of seventeen, and in 1845 was de- 
clared second wrangler and in tlie following year 
Smith’s Prizeman. In this year, at the early age of 
twenty-two, he was elected to the chair of natural 
philosophy at the University of Glasgow. “ Those,” 
he said, “ were the palmy days of Natural Philosophy — 
the pre-corn missionaJ days/’ They were the* days 
when lectures were preceded by prayer, when the pro- 
fessor would meet his classes ” for two hours on five 
days of the week for six months, and would devote the 
rest of the time to original research, in which chosen 
students might take part as assistants. Lehrfreiheit 
was a reality then, and the professor might teach what- 
ever seemed to him best for forming the character and 
stimulating the imagination of the students. There 
was no thought of training for manual dexterity, in- 
ventiveness, or practical research. ^‘ Science ” had not 
yet arisen as a faculty to be cultivated for its own sake 
or placed on an equality with the artes hiimaniores. Had 
the commercial value and utilisation of science been an 
object of university training in 1846, William Thomson 
would, in all probability, not have accepted tht chair. 
Yet he himself was a shining example of the economic 
value of scientific knowledge and invention based upon 
it. He made iiiiumerable inventions, and from some 
of them he derived considerable wealth, which the 
poverty of his early days enabled him fully to appreciate. 

The sixteen years from 1850, when a steam tug 
laid the first submarine cable between Dover and Calais, 
to 1866, when the first permanent cable was laid between 
Europe and the United States, showed Lord Kelvin in 
a new light. He formulated and expounded the theory 
of cal)le transmission, and when he became a director 
of the Atlantic Telegraph Company, Jie did the work 
of the “ drummer boy ” in steering the company 
through the crises produced by the repeated failures of 
the cables. “ What has been done,” he said to tlie 
shareholders, will be done ag^in.” The 1865 attempt 
was a failure, 1800 miles of cable being left at the 
bottom of the sea. U.ut in the summer of 1866 not only 
was a new cable laid, but the old one was also recovered 
and completed. 

While his work on cables gave Lord Kelvin his 
knighthood and the freedom of the city of Glasgow, it 
gave the electrical world the mirror galvanometer and 
the siphon recorder. TJiese were followed by the 
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. electrostatic voU^wpief and 

jCord Kelvinjjlms >0.’^ advoca* d| theTHtoj 

.^system, and^is strenuous partisanship 
colleague. Prof. Macqupm Rankine, to write his^^llacls 

The Three-Foot Rule,*’ which begins : 

Some talk of millimetres , and some of kilogrammes^" 
And some of decilitres measure beer and drqp^‘; 

But Vm a British workman y toopld^to gcf'td school ; 

So by pounds I’ll eat, and by quarts I’ll drink, and I’ll 
work by my three foot rule. 

Lord Kelvin’s laboratory, or “ experimental room,*' 
as it was called, was an entirely new departure, and was 
the earliest physical laboratory in Great Britain. His 
manner of lecturing has been much admired and much 
criticised. Some say he was always above the heads of 
his students, and that he could not conceive their being 
subject to error. Sometimes he would let a student 
work out a problem of mathematical physics in the 
class, and would himself write down what the student 
dictated. After he had covered the whole blackboard 
on one occasion, the bewildered student said, “ 1 am 
afraid, sir, I do not see where I am going.” “ Neither 
do I, Mr. Gillies ; yoii may sit down,” and the professor 
then sponged out all the ridiculous operations he had 
written down. He would, however, not tolerate 
facetious or irreverent answers, and would reprimand 
them severely. 

On another occasion he despatched two students to 
the top of the College tower to take some observation 
with an electrometer. They reported the result, but it 
was of the opposite sign to what Lord Kelvin had ex- 
pected. The professor was nonplussed, and advanced 
all sorts of theories to account lor the result, only to 
reject them all as inadequate. Next morning he said 
he had spent the night trying to arrive at some explana- 
tion, but had not succeeded. On the third morning he^ 
appeared radiant, “ Gentlemen, I have it now ; they 
turned the instrument upside down.” “It was the last 
thing that occurred to him,” says Dr. Murray, that a 
student in the Natural Philosophy class in the Univer- 
sity of Glasgow could do so stupid a thing.” 

Kelvin has often been likened to Helmholtz, and for 
some time, indeed, the two had similar eminence and 
standing in their respective countries. Kelvin’s almost 
universal genius left^a lasting impression on his age. 
His estimate of the age of the earth has been vastly 
extended by the discovery of radioactivity, and his bold 
conception of the vortex atom is no longer regarded as 
corresponding in any way to reality, but he was one of 
the mightiest physicists who ever lived — ‘‘ the foremost 
Cambridge man of science since Isaac Newton, and the 
most distinguished of the professors of the University of 
Hasgow.” 



Instinct and Culture in Human and 
Animal Societies. 

ue Monde social des fourtnis, compari d' celut iel 
Vhomme, By Auguste Forel 5 vols. Pp. xiv + 19* ; * 
Hi + 184; vii + 227; vii + 172; vi + 174. (Librairie' 
Kundig, Gendve, 1921-23.) 10 Swiss francs each vol. 
A Summary by the author : “ Mensch und Ameise/^ 
Pp. 70. (Rikola Verlag, Wien, 1922,) 

M an is an animal, albeit a social animal, and 
unless the study of man be made to rest on the 
irm foundations of biology, this study is doomed never 
o become a real science. The truth of this has been 
:eenly felt by the early sociologists. In fact it has 
)een almost an obsession with them, and the analogy 
)etween society and organism, taken literally and 
pplied as a unique principle of research, has misled 
nd wrecked most of the earlier attempts at systematic 
sociology. For in science, as everywhere else, work 
done by proxy, by borrowing or copying, does not lead 
very far. Though sociology should never break its con- 
tact with biological science, it must achieve its results by 
its own efforts, and recognise that the entirely different 
nature of its subject requires specific methods, poses 
new problems, and opens up new aims. The relations 
bet^\een human individuals in society can be compared 
to the intercellular process within the living organism 
only in a mystic, semi-poetical simile and not in any 
scientifically useful analogy. As a method of socio- 
logical research and exposition this simile is worse 
th<m useless, as has been proved by the unfailing 
^terllity of the many attempts at developing such social 
A stems. 

Vet the fallacy is so firmly established, so alluring, 
hat even a sociologist and field worker so exact 
ind ( 1 iti( al as the late Dr. Rivers, attempted in his 
ast book (“Psychology and Politics,*’ Kegan Paul, 
923) to give it currency once again. We read there. 


to do, no ‘analogy whatever between 

^odety aiy ^organ^; m any scientifically useful sense 
«b£ the worn. / ‘ 

•V 7 . ^ 

There are sociologists again who,^ abandonmg the 
^hopeless Confusion betwe^ intercellular process and 
social relations, yet try to dfknsfer certain theories from 
the evolution of life to that of societies. They regard 
^anthropology and sociology as a science of social fevolu- 
tion and adapt such concepts as “ struggle for exist* 

' ence,’* natural selection,” adjustment to environ- 
ment,” to explain all facts of society. Apart from the 
recent, in the main very pertinent, criticism of exclusive 
evolutionism in anthropology (Pater W. Schmidt in 
Austria, Dr. Graebner in Germany, Dr. Rivers, Prof. 
Elliot Smith, and Mr. Perry in Great Britain) there is no 
doubt that the laws and principles of organic evolution 
do not hold good with relation to human societies, 
where the facts of organisation and culture introduce 
a new element and change the whole aspect of the 
process. 

Recently we have witnessed another intrusion from 
biology into social science in the assertive and stimulat- 
ing theory of the so-called herd instinct, which is sup- 
posed to be at the bottom of all social force and to 
explain all human institutions, laws, beliefs, fashions, 
and customs. This view, very popular among the 
amateur psychologists and sociologists of the day, will 
not bear a close sociological examination. 

The question therefore remains : In what way should 
the sociologist Establish his contact with biological 
science? In what exchange of services can the two 
studies derive mutual benefit ? Where, on the other 
hand, must they draw the line of demarcation and 
recognise that the difference of their respective subject- 
matters precludes borrowing or encroachment ? The 
answer to these questions cannot be hit upon a priori by 
a happy simile, inspired phrase, or armchair formula. 

It must come from careful comparative study of animal 


)n p. 62, that the resemblance between the living 
)rganisrn and society ‘‘is something more than an 
nalogy, and depends on the operation of some funda- 
iicntal laws of development common to both organism 
nd society.” Again, the leading British anatomist 
nd anthropologist, Sir Arthur Keith, approaching the 
problem from the biological point of view, writes in a 
>asv,ago which, T confess, gave me a genuine pang of 
lisrna}', the resemblance between the body physio- 
>i;i<'al and the body political is more than an analogy : 

i'i a reality” (The Rationalisit Press Association 
annual, 1924, p. n). I fail to see why a reality should 
i''guise itself as a resemblance and be perceptible only 
trough an analogy. In a^y case, it is not superfluous 
> question the opinion of two such eminent thinkers 
nd to give a demonstration, as I shall presently attempt 
NO* 2855, VOL. 1 14] 


and human societies. 

When therefore a pioneer biologist, and a student at 
first hand of human nature in several of its depart- 
ments, summarises his life work on the soc ial relations 
of ants, and does it with his attention directed to the 
comparative problems of human and animal sociology, 
this is an event of unusual importance for those who 
want to understand the biological foundations of 
society. The perusal of these five volumes, beauti- 
fully written and magnificently produced, with numer- 
ous plates, figures, and illustrations, fulfils the most 
exacting expectations of those who have learnt to 
adnye Prof, Auguste Forel as a great entomologist, 
first-rate student of the human mind, and daring social 
reformer. It would be superfluous to recommend the 
work to the attention of the zoologist or biologist, and 
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no psychologist or philosopher will fail to find a mine of humans. By a natural division of functions) i 
inspiration and suggestion in it. But its value for small part of the insect community is anatomically fits, 
compdrative sociology might perhaps not b^o obvious^ : to mate and to produce offspring. With then! thC' 
and it is on this point that it will be well to enlarge here, romance and tragedy of the nuptial flight and annihila- 
The sociologist who, after his preliminary introduc- iion of the males, so vividly and fully described by Prof... 
tion (in vols, i and 2) to* the ants, their anatomy, iForgl, is much more sharply defined by instinct and 
physiology, mentality, classification and distribution, provided with greater variety of incidents than is the 
follows up the fascinating description of their social li^, ^T^e„wit^\jpah. . The further history of the progeny is, 
will be at once impressed by the breach of continuity ^^/i^rhj^mpjicated^.^^ requires practically in every 
between the human and insect societies. Whei 4 ks in]^; of amts a co-operation of one or more poly- 

human groups, collective behaviour is co-ordinated ^j^otpluc foms which aCt as'iiurses, defenders, carriers, 
by certain social forces, resting on \?>^£i«iVa/fW^^^apd, feedere of the brood. Yet, in each phase of this 
and supported by a scaffolding of cuUiffe^ there isTj^ei^j^Tomplicated profess, we see that everything 
among the ants a complete absence of these two * mappeiis^ merely by the promptings of instinct, in satis- 
elements. Instead of this we find co-ordination by faction of a physiological need or natural craving 
instinct and by anatomical and physiological arrangement, specifically adapted to the process. 

If we compare the sociability of the ants with that of In the ^fthplest forms of the most primitive human 
man, wq^find, as I have said, that the insects achieve society^ similar ends are brought about by entirely 
their unity of action by instinctive arrangements which different means.' While the anatomical and physio- 
prompt each individual ant to respond to a specific logical difference is limited to the division of sexes, 
stimulus in the same manner. Take, for example, their we see that the instinctivei promptings to mate and 
constructive activities. Prof. Forel gives a description take care of the progeny are in every one of their most 
of their natural implements, the specific bodily organs elementary manifestations moulded, complicated, and 
adapted in different species to different building aims, fe-ordinated by forces of tradition, organisation, and 
He describes the architecture of their nests, which, culture, of which we can perceive not even traces in the 
measured by the stature of the builders, would in insect society^ From^the moment of birth, nay, from 
certain cases dwarf the P3rramids by their size and that of conception^ the new human organism in the 
crush sky-scrapers by their mass. When we follow womb is the object of traditional observances : taboos, 
the little insects at work, we find that the division of imagic^^r^ religious rites, in higher societies hygienic 
labour is rooted in the natural fact oP polymorphism ; riiles mid customary observances. The nursing, tend- 
that their tools and their tasks are prescribed to them ing, and education of the child in human societies is also 
by their anatomical structure ; that any social organisa- largely defined and consistently moulded by the tradition 
tion in the sense of hierarchy or compulsion is absent ; :of the tribe ; by its economic conditions, its legal system, 
that every insect is put^ in its place and works at its khd its material culture. No doubt, both in sexual 


task, following an inner instinctive urge. Compare this 
with a group of men at work. Whether it be a savage 
community building a house or a canoe, or engaged in a 
hunting or fishing expedition, or whether we consider 
modern working men employed in,some large industrial 
enterprise, we have a different picture. The division of 
labour is not based on fundamental anatomical differ- 
ences, and the implements are not given by Nature but 
supplied by culture. The individual ^workers are not 
moved by instinct, but by the forces of social organisa- 
tion which allows a small number of leaders to compel 
or lead or persuade the rest to work ^at a task in 
itself unpleasant. The anatomical equipment anrf 
instinctive endowment are supplanted by the gifts of ’ 
material culture and the forces of social organisation. ^ 
If we study the family life of an ant-heap, and com- 
pare it with human marriage, family, and hi^hip 
organisation, we come to a similar conclusion, xhe' 
biological chapter in the story of propagation is much 
longer and more complicated with the ants than with 
NO. 2855, VOL. 114] 


relations and in kinship^ bonds, the instinctive elements 
play a paramount rdle, yet in both they are invariably 
and powerfully modified by tradition! To this is due 
the fact that in no two savage tribes, in no two types of 
civilisatiqn, do we tod exactly the same sexual morals, 
marriage customs, or ^^systems of kinship, while on 
the other hdnd we haye to recognise that the underly- 
i.mg instincts “&d, tendencies do not essentially differ 
.&roughout liumto^ 

M. Fbirel descHbes in detail the wars of ants, and with 
f^ertain'tf^st of pessimism compares them with those 
of mail! ^^'Hlre we^'see the same relation. As in love, so 
m hatred, the an)t;e‘ are moved by instinct and instinct 
*&ohe;;^^£vety species, M every ' ant-heap, has its 
mtj^l ”fe[em stronger, some weaker, some 

belbngmg^^tb the ^nt family, some to other animal 
'dbnjairis. ^ Against these the soldiers or workers will 
fight' fe death,^ using their natural anatomical weapons, 
moved one ^d all by the same hostile impulse, dropping 
^^turally each into its place in the fighting-line. 
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instincts being dijrectly adapfed to it. With man^ 
stands between him and Nature as a secondary 
*mewns waptatibn;^ and a secondary mtlteu at the 


• hi M^w will allow us to deal trenchantly 

ifWitfe som^laf the J^ades enumerated at the outset ; 
ftKe oad V^o l^jianism simile; the herd instinct, and the 
^hofesal^ TOHiowing by shciology of evolutional prin- 


— j ^ tr 

leading mediocrity dictates to millions of^^hers the- 
basest and most negative feelings and impulses for de- 
structive action The weapons given by Nature to an" 
mt-soldier, man had to create by means of civilisation 
—save the mark— and where in the insect army every 
ioldier ant knows his place instinctively, man has to 
rcatc his army organisation by ingeniously devised 
Irill and subordination. " * 

The chapters about the wars, predatory expeditions, 
and struggles of the insects in Prof, Ford’s fourth and 
fifth volumes, read more excitingly than any imagina-. 
tivc novel or fantastic insect play. Some of the 
It flections of the author — ^notably in the small German 
booklet Mensch und Ameise ” — ^given with the vigour 
md enthusiasm of youth and with the wisdom and sim- 
plicity of age, afford admirable and inspiring reading. 

We could similarly compare the economic activities 
pf the ant-heap — their search for food, their ** cattle,” 
^^ardens, various arts and crafts — with those of man ; 
)r enlarge on the interesting problem ^f their means of 
nental communication and compar^^ them with human^ 
anguage The conclusion would be alwa3rs the same, 
n human societies there exists a man-made system of 
natcnal products, endowing the individual with th§^' 
anous implements, Weapons, eeonomiq "eoiitiivances, 
ath of which corresponds & 
inatomical equipment of the anfe'^to^Sl^ ther^ 
he supreme human implement, lang'i^€r,^whftfi‘im 
bought and also community and eontinqit3^&tl^u! 
-anguage gives the possibility of^ tradition-— t 
he system of rules, ideals, mdhrf precepts, la^' 
iiould, modify, and co-ordinate human insf' 
nimal societies sociability is based dir^ctiy^ 
nimals act in masses, for,^^^lig to five^ 
hey are always moved by the same response 
ime stimuli. Men act ^ groups^ beeausi?thi 
rganised into societies— that is, their instihcts'tf^ 
een shaped by tradition, a number c 


motives has be^ inculcated into them, and they have 
been taught to use in co-operation the same apparatus 
of material culture, including language^ the imple- 
*ment of thought. The animal, whether social or not, 
j*stands inWmediate Wtact with the environment, its 


How welcome would be such an army to one of those 
modem generals or politicians or journalists who seem 
to regard wholesale brutal destruction of life as the 
chief end of humanity ! Yet human nature, bad%5 
it is, and capable of unlimited depravation, is at least 
plastic, and it has to be fashioned into the negative evilp 
hostile attitude of hatred, even as it could be fashioned 
into an attitude of international tolerance, generosity^ 
and desire for co-operation. Man has to manufacture th< 
impulse of hatred, instinctively present in an ant-hea|y^ 

In d savage tribe this is done by tradition, which, tront 
generation to generation dictates to the tribesman whdi 
is his enemy and who is a friend. In our modern 

societies a shoddy mock-tradition of hatred is fre<juently#^iple$. Sinefe the unity of the^human group is brought 
manufactured in a week or so by the powerful, thougl|)|^o^«<* m'whirh. 

despicable machinery of newspaper trusts, id Vhich^a? 



about by the extremely’' complex process in' which, 
through the co-opefation of individuals and generations, 
tradition' and culture and organisation are formed, 
sociology has to study this process, instead* of com- 
paring it to a thing so entirely different as a natural 
organic unity in which the^^cells of an organism are 
bound up. " Again, since man, unlike the animal, does 
not stand in a direct immediate relation to environ- 
ment, there is no use speaking about ig-tural selection 
or struggle for existence, for these things do not apply 
to man, the only animal armoured by culture, tied with 
traditions, living in the artificial, secondary mtheu of 
organised society. ^ ^ ^ ‘ f 

Now, is there any specific hVd instihe^ which would 
form the foundation of thd solvability of kn ant-heap ? 
We have seen that life, in an insect comhiunity, follows 
several, lines of typical, inherited behaviour, each 
associajted with a special anatomical and physiological 
arrangement, each furnishing definite responses to 
specific features of the environment. Nutrition, pro- 
pagation, search for food, various forms of aggression 
and defence, several types of symbiosis, all consist of a 
number of instincts each. But there is no special 
natural outfit, no physiological arrangement, not one 
^single ihherited tendency or response which would 
^rrespond to s^heer sociaUty. ' Gregariousness is the 
general aspect' of all their instincts, but certainly not 
one specij^ iistinct. Prof, Forel does not show us 
** ything oj &pea^ of anything even^ approaching herd 
Sorcan anything the "sort be delected by 
^^ful rekdfr. If ^ have to discard this 
the most gregarious of animal 
tW^'bah be still less^rooni for it in the com- 
ihitieS bfittan/ *** Human gregariousness” is even 
re^^ld from instinct than that of animals, and 
fs^’^esfentially^^oj the mahmer in which the 
hudlem instincts ate moulded and co-ordinated 
^terial culture and tradition, so as to result in the 
mental uniformities which underlie otimnised 
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We see, therefore, that even a brief summary of Prof 
ForePs thorough and valuable results has enlightened 
us on the question of the biological foundations of 
society. We have seen that the distinctive features of 
human society are organisation and culture, the man- 
made, artificially created cohesion, and the man-made 
environment and equipment of the individual. Yet 
neither organisation nor culture is built up on, the 
quicksand*®of hurnan whiih dr< creature imaginatwr^^pr 
contract or free will or historical accident or however 
we might call the “ indeterminate mentfiK” They are 
built on the foundations of instinct and in this the study 
of society stands in close relation to. biology. But 
human instincty unlike that of animals, is essentially 
plastic, and herein lies the possibility of culture. . In 
studying how the plastic human instincts are modified 
in society, we learn to understand the nature of material 
culture, language, and tradition— rthe sum-total of 
civilisation. The further we push the study of the 
relation between instinpf and culture, of the trans- 
formation of instinctive impulse into the social forces 
of beliefs, ideals, moral norms, and social sentiments, 
the better w^^ learn to understand the enormous 
benefit derived by the sociologist from a comparative 
study of animal and human communities and the im- 
portance to him of a right understanding of the bio- 
logical foundations of human character. 

B. Malinowski, 

Oyster Mortality. 

Ministry of Agriculture and Fisheries, Fishery In- 
vestigations. Series 2, Vol. 6, No. 3, 1923. An 
Account of Investigations into the Cause or Causes 
of the unusual Mortality, among Oysters in English 
Oyster Beds during 1920 and 1921, Part I, : Report. 
By Dr. J. H. Orton (assisted in Laboratory Work by 
Miss Edith Worsnop. Pp. 199 + 12 plates. (London : 
H.M. Stationery Office, 1924.) 15^. net. I 

I N September 1920 there was a scare about the hea^ 

. mortality amongst the oysters on the layings of 
the Thames Estuary. This scare passed tp Colchester,", 
and to ever>^ part of the East Coast, and similar death-; 
rates were also mentioned from the south and west!;" 
The matter was investigated by the development' 
Commission’s Advisory Committee oh Fishery Research^ 
but so far -as we pan see from the Report before us, np^ 
accurate estimations were made of the deaths, either ' 
beforehand, nr afterwards when it certainly would not! 
have been too lat|; the Table , given shows that un-. 
usual mortality was reported in the summer of in 
the Thames Estuary, and the only possible excuses for 
the lack of accurate investigation then are either that 
reports were not sent in at the time, or that the 


Development Commission refused to ptovide the funds 
for such. Oyster planters estimated the deaths in 1920 
at 10 to 60 per cent, against an average of 10 to 15 per 
cent., but there is no indication upon what these 
estimates , were based. As Holt in Ireland records 
losses from all causes of 39*6 and 54*6 per cent, on 
accurate figures, and. Bulstrode showed that an English 
planter laid 241 millions in 13 years, and only picked 
'up and sold 105 millions, we may be allowed to doubt 
Jj;he accuracy of the belief in this greatly increased 
and “ abnormal ” mortality, especially as no informa- 
tion is supplied as to deaths and the working of the 
layings in 1918 and 1919. 

The Development Commission got to work with 
commendable rapidity. Drs. Orton, Brady, and Eyre, 
biologist* chemist, and bacteriologist, were engaged to 
investigate, and the first part of their Report is now 
published under Dr. Orton’s name. The industry 
suggested poisoning by T.N.T. (tri-nitro-toluene), or 
some other poison, dumped into the sea, and the 
researches now described were mostly made to test 
this view. The examinations, analyses, and tank and 
other experiments were well conceived and done with 
the greatest care, but at the date on which the in- 
vestigations commenced (Oct. 28) the mortality as 
indicated by hockley (hollow-sounding) oysters is 
stated to have been over. The work shows that it is 
“ unreasonable ” to suppose that the deaths can have 
been due to T.N.T. Various metals, nitrites, salts of 
picric acid and oil were considered one by one and 
eliminated. Indeed, the theory of poisoning would 
seem to have been almost definitely disproved, but we 
think that this disproof would have been stronger if 
there had been more investigation into the directions 
of the currents from the dumping areas, and if a 
systematic inqij(iry had been undertaken into the 
mortality of other animals, especially near the dumps, 
as laid down by the Advisory Committee on Fishery 
Research in their original resolution. Are there any 
records of heavy deaths among the slipper limpets or 
other molluscs, .either on the oyster layings or else- 
where ? 

^ Coming to natur^ conditions, such as might be caused 
ty fluctuatio|is* in weather, a** comparison is made 
betw^eerir^ia ipig as. two similar years, but no 
unusud mortality or recollected for 1912. 

The figures" for layings and ..sales must surely be in the 
books .qf the. chief oyster planters for the last twenty 
yeajs,” an^ would b^ interesting in this connexion ; 
their, ,^ublicatipn, .could ,l)e of no harm from a trade 
point pf view, as, planters generally are sold out before 
the end of the s^son.. The way the grounds are 
worked (cleaned up by dredging, harrowed, etc.) year 
^ by year wpuld also require to be known, but the com- 
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plications introduced by that horrible American pest, 
the slipper limpet, would make figures of costs of little 
value. There were clearly large numbers of sea urchins 
and starfishes as well on the beds at Whitstable, but 
these are regarded as evidence of the healthy con- 
ditions of the beds, and the relative number of these^ 
most destructive animals in .1920 as compared with; 
other years is not estimated ; if 1919 was a year of 
poor shell growth, so far as thickness was concerned, 
either form might hjve caused a great rise iij mortality 
in 1920. Dr. Orton especially asks for experiments; 
as to temperature and salinity designed to cover.yeariy. 
fluctuations. 


that a good means of procuring -knowledge would be 
that somebody should found a Scholarship for 
^Research on Oysters of a value of at least 300/. per 
annum ’’ under .suitable conditions, a suggestion that 
:we_w^ commend tp the Development 

;&mf^^ionfe^ Gardiner. 


^^in^tes iJGednieify. By Prof. H. F: Baker. VoL 3 ; 
: Solid Geometry, iQuaidricsy Cubic Curves in Space, 
Cubic SurfdceSl'^Pp. xix + 228. (Cambridge: At 
the University Press, 1923.) 155. net. 


The full results obtained by Dr. Eyre relating to oyster 
bacteria are deferred to Part II. of the Report, but 
nteresting experiments with the filamentar Cladothrix 
ire recorded. Weak oysters were found by Dr. Orton to" 
lave, as an almost constant symptom, peculiar muscle 


I T is an undoubted feet that greater intellectual 
satisfactiofi is to be obtained from the proof of a 
geometrical theorem by the methods of pure geometry 
than from an algebraical investigation of the same 
theorem, and treatises on the methods of projective 


;pindles, derived from the adductor muscle holding 
;he shells together, individual spindles varying from 
to 90/x in length ; they were also prg^duced experi- 
nentally. This investigation and those on the crystal- 
ine style and on “ bleeding ” are largely new and will 
equire to be read by every zoologist, to whom they will 
orm the most valuable part of the researches. 


geometry are not uncommon, even in English. But 
apparently the application of such methods to the 
study of three-dimiensional problems is considered 
difficult, for English text-books either confine them- 
selves to plane geometry or . else devote a chapter at 
the end to a meagre account of quadrics. As for 
investigating by this means the prPperties of a space 


The Report concludes by assigning no cause for the 
>ystcr mortality in 1920, the abnormality of which, as 
ompared both with other years and the known con- 
litions of certain of the grounds in 1919, the writer 
egards as unproven ; in Part II. of the Report this 
natter should be considered. Some estimate of the 


cubic curve or a cubic, surface, that. is never dreamt of. 
Salmon’s ** Geometry of Three::^D^ is, we 

believe, the only English book which- gives at all a 
complete account of the cubic surfacO^^-^d in Salmon, 
of qourse, the algebraical side preponderates. Prof. 
Baker’s third volume fills, then, an undoubted gap. To 


nonths of greatest incidence of the mortality could get into 2-;3 pages an account of quadrics, of the space 
asily have been made by the examination of the d^ad culnc and of the cubic surface, has involi^ed a great- 
hells dredged up, and any correlation with the spawn- amount of compression which is perhaps to be regretted ; 
Iff season settled, this being a period of much death, the book makes difficult reading,’ but the' matter is 
Ve do not know enough about the food of oysters to there, and whoever will take the trouble to study its 
lake possible any consideration of the partial failure pages with care will be amply rewarded, 
f their food supply at this season, this being in the The method of treatment follows on the lines laid 
•writer’s opinion the chief cause of death at Ilelford, down in the previous volumes, the second of which was 
•rovided that the layings are clean. ^ noticed in our issue of September 22, 1923, p. 428, 

On the whole we consider that we are justified in though naturally less emphasis is put upon the logical 
ailing this research a “panic study,” and it would . point of . view and algebra is used more fr^ly in illustra- 
eem that it was really so as it was preceded by no tion of and supplementary to the geometrical work, 
cc urate observations such as could have been made* The first two chapters, parallel to chaps, i. and ii. of 
1 three days off the Colne and at Whitstable, It was ;,^vol. 2, deal with the quadric surface defined by means 
irectly taken charge of by the Development Conf-*' ^ if Jts’ generators and with its relations to a fixed conic, 
lissioners, and on the face of it the story as to T.N.T/ ^the properties of spheres, of circular sections, and of 
nd other poisons, comparing quantities dumped with^ X confocal quadrics coming in in their natural place. The 
le amount of water and its circulation, was a foolish i elements of the theory of the linear complex and of the 
'are. As an industrial matter it had to be under-' ^^^jt^rahedral complex are touched upon by the way. 
iken in a special form, and certainly the excellent* » ^Chap* iii. treats of the space cubic curve, arising as the 
uality of the work put into it makes it scientifically;* A' further intersection of two quadrics with a common 
aluable. All readers will be in agreement with Dfi J: generator, or obtained as the locus of intersection of 
rton that we know far too little about the 03rster^^^ >onding* planes of three related axial pencils. 

NO. 2855, VOL. I I4I V ^ 
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A series of examples gives in summary form man^,, - worker who may be in possession of one of the species 
properties of the curve and its construction to satisfy* ;; only. Agam^ the frequent use of the abbreviation lx, 
various sets of conditions; for example, itris sj,;, 

, , , . , “ *m the maionty of cases is not a saving of space. Had 

that two general spac£ cubic$ have ten common measurements been given in parts of a metre instead 

and that there are six Space cubid having six arWipr^' -of tenths of an inch the work would have been more in 
lines as chords. The thedry: of self-polar tetrads mid ^ accordance with present-day standard, 
of selficoniugate pehtadi'indBixads on tfik'tium isJ'A The work gmerally is of th^.nature of the old-time flora 
alsodeveloped. • ^ ‘ ‘ . ^mtend^ purely for the swt^atist. Th^must_^a 

mformation available which might- have been 
The final chapter. is introduct^iy to the theory t indicated briefly, as for example on the ecology of the 
general cubic sur|ace, which it is intended to discui^^ | plants cit^, for the very short e?|^:racts of field notes 
later in connexion with, a configuration in four dimenj^ 4 quoted are*" but little help to a worker who has not an 
sions. The well-^own dopble-six theorem is fi]^|iutimate knowledge of the country and its vegetation. 

"< tte « Stats 

Of twenty-seven lines ansmg tterefrom. A geometnea^i ^country, where Malay is the common l^guage, the 
definition of the cubic, siirfaita is^then given, and Implant names are ^ first learnt in that language, and 
shown that there are families of space cubics lying upon i such an index would introduce the work to a much 
it. This leads to the representation of the surface upon * 
a plane. Other matters .which are summarised in this 
chapter are the reduction of the equation of the cubic 


surface to the Suja of six or five cubes, the bitangentb o| 
a plane quarti6 curve, the Hessian surface of a cubic 
surface, the four-nodal ^cubic surface and its dual, the 
Steiner quartic surface., , 

This book, it. is safe, to prophesy, will become one of 
the most treasured possessions of the student of geo- 
metry. ' . . . , . F. p.. w, 

** ' ■ ' . . • 

-.Tyr 

. /;f?your Bookshelf. • • -v-' 

The Flora of (ke Mald;^ Peninsula^ By Henry 
Ridley. (Published oinder the Authority of the^’ 
Government of th6 Straits Settlements and Federated; 
Malay States.) .Vol. 2 ; Gamopetalae. Pp. vi +.672,, 
.Vol. 3 : Apetali®. Pp.vi + 406. (London; L.ReeyeV 
and Co., Ltd., 1924.) 42/. net each vol. 

VoL. I of thfa seri^ ^was noticed in Nature of January 
6, 1923, p. 6. Of 'Vols. 2 and 3 which have now 
appeared, the form'6r deals with the Gamopetalse from 
Caprifoliaceje to Labiatae, and the latter with the 
Apetalae from Nyctagineae to Salicinefe. The arrange-^ 
ment of the natural families is that of the Genera . 
Plantarum ” except, that in the second volume tfid^ 
Plantagineac are inserted after the Plumbagineae, and 
the Cardiopteridae after the Convolvulaceae. In the 
third volume the Aristolochiaceae and Nepenthaceae 


are transposed, the Hemandiaceae are separated from . $3tc^.their mathematical mast&s for expert assistance ; 
the Laurineae and the Opfliaceac are included. The; ;||,but this is not the wholes truth. Teaphers of mathe- 



crilicise a work of the size and importance of this first 
complete flora of the Malay Peninsula. Moreover^ it 14#] 


^ider circle. 

^ The references to the new species .leave much to be 
desired.^ In the second volume there are one hundred 
and five and in the third volume twenty new species 
and new names givei^. The differential diagnosis is 
confined to a wholly inadequate line or mention in 
the key, afta^where the affinity lies with an extra- 
* Malayan ptot it is left to an occasional footnote to 
give assistance. Further, and what is perhaps worse, 
in scarcely any cases are specimens quoted, only 
^ collectors* names. The figures are well drawn by Mr. 
Hutchinson, and it is to be regretted that they are so 
"f limited in number.' -It is a pity there are so many 
' midor<imperfections tol detract from the value of a 
\work .jof .first-class importan executed by an author 
Witfi such a unique, experience. 

} Differential Eqmtions in Applied Chemistry, By Prof. 
.1 -'Frank Lauren Hitqhc^^^ and Prof. Clark Shove 
' jRpbinson.. y York; J. Wiley 

and Sons, Inc. ; Lontjon : Chapman and Hall, Ltd., 
192^ 6 ,d, net, ' y 

>The ^tbbteST pi providing a student of one of the 
experimentaLstiences; witir a broad basis of mathe- 
matical knowledge cdupled with the special technical 
facility in the subject required for the development 
. of his own field is no me^ one. Especially does it 
[, become acute, now that increasing demands of the 
^ teacber|^,Qf ^js ^principal subject establish an ever- 
greater Wonbpoly Of his time during training. Hence, 
partly, the" reason why so many chemistry, physics, 
biology, and engineering students return in later years 


that is undertaken seriously so , that the methods are 
consciously directed to, and . arrive at a concrete end 


rare that such an expert in field work as is Mr. Ridlejrr ‘ with ^ detailed application to real and not mathe- 
should be equally at home in the herbarium, but it x/<matic&n'S ** problems, much of our present teaching 
undoubtedly due to this uncommon combination ' 0^ ^*mu 5 t te futile. The attitude of many teachers to 
capabilities that we find many points which are Apt tp * their subject is felse and cramped. In the introduc- 
provide difficulties to less fortunately equipped workeist .^tion to thij^-'^otherwise excellent bopk, for e.xample, 
For example, the contrasting in certain pf the keys we ^re informed that the student (of chemistry) has 
comparative values only render? them ^y^uelsss, tw<f impo^ needs in malhematical techniaue : 

NO. 2855, VOL.; f 
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(1) How to integrate the differential equation. ^ousHes of JBuildings : including Acoustics of Audi- 

(2) How to perform the calculatio^^s needed to obtain,/ i^yfUftiupu ^nd , Soundf^oafing of Rooms, By Prof, 

an answer correct within the practical requirements’^ F. R.'- Watson. yiu+155. ■ (New York: J. 
of the problem. ' i. ; •; i T Wiley ^and. Sons) . Ix>ndon : Chapman and 

Now this would be excellent%ere it'hdt for the! ; . ^dl^ Ltd., 1923.) : net, % v 

fact that (2) , sjr) ™ bhildin^i « a, '^u^ct which has 


branches of 
little would 

The present little book is an heroic attempt to make": separation, 

the best of both ^vorlds by restricting attotion only... r f the sound-proofing 

to equations that are integrable and uffeAli-V •■, /■ *' e*Pla«?”g behajnour 

* • ® . H Lrvv of sound in a room, the nature and control of reverbera- 

.^ion, the/suheessful design of an auditoHum and sound 
Smithsonian Miscellaneous Collections. Vol. 74, 1 ^ 6 . i absorption are. discussed, followed by a very interesting 
Smithsonian Mathematical Formulas 'and fables ofi chapter on practical examples ^rom. existing buildings. 
FAUptic Functions. Mathematiggl Formulae prepared . Part jgives a number of expeiiment^' tests on materials 
by Prof. Edwin P. Adams j Tables of . Elliptic ■ jby the authpr and others;ri6ltewfeil;;'by ex 
Functions prepared under the Direction of Sir George idund-proofiifg ‘foohis- aridJ^ l^ildi^gS^^ a special 
Greenhill by Col. R. L. Hippisley; (Publication ioMpter on ventilation 4 h. ,rofore^^ to sound, while 
2672.) Pp. viii4'3i4. . (Washington .' ' Smithsonian' ^vibrations in buildings are shortfy, dealt w The 
Institution.) . ,T ; ^ ; " i: work is a successful attempt to bring the investigations 

•Tms volume contains, in addition to the ,geries of ^?f sdehce to the aid of the art^ 
formulas of many branches of applied mathematics,; ^acHcal Chennai Andy Hs of BMt "a Book^desipted 
prepared by Prof. E. P. Adams of Princeton, a table ■; ^5 « Brief Survey of this Subject for Physicians and 
of the elliptic functions, with an illustrated discussion. Laboratory Workers. By ^f. V. C. -Myers. Second 
of their chief applications in geometjy,, dynamics, and; ^ revis^ edition., Pp: 232.'' (Lohdori ;»itenry Kimp- 
clcctricity ' ■ ton, 1924.) 252. net. .. ’ ' v.y- - - . , 

;The second edition pf-tliis bo6k tcontains alterations 
form eintnw/f ‘ j- ahd additions necessary to. considCr advanccs made in 

^^be subject during the last two years. An additional 
pvpri' rfprr ^ ’ f ^ ^ ^ a' 'separate chapter gives the methods of blood analysis 

th . i I evety degree 0 of,; ;|oHowed by P'olintnd Wu, and Benedict’s new method 

hid hppn pal modulus. _These ; of uric acid estimation is described. This edition also 

ind nrmi A fe’’ thc Bntjsl\. ^sociation, contains descriptions of the estimations of haemoglobin, 

' llL A, B. C, D are'ite S 5 !BS;oi;j«»bi) i'lxi'Ptats, and ao.»>n. 


but normalised to zero degree, ‘so that ; 


r)(r)-= 

giving 


0 /^ 

Oo^ 


( bodies, and a ch^jp^ter on qu^titative micro-methods 
of urine analyris. . Numierous references to original 
Jarticles, ^d appendices on colorimeters and standard 
AU\ T3/ \ \ r/ \ ' T^/^ ^Solutions, perfeef a Valuable book on " a subject of 

A(r)=j5^, B(r)=^90.-f), importance. : ' 

J iitbilUs Fqraddy-Maxwettiennes. Par CharlCaS 

M Pp. :V + 94. (Paris; ,Gauthier- 

Villars etCie., 1924.) lo francs. 

. reprints and expands some papers which 

functio^ of wasTt^-’of jfi^aye ap|>eared in the Comptes rendus of the Paris 
' iemy;of Sciences, chiefly on the electro-optics of 
sil^dvW systems. lie finds the special theory of rela- 

pQ ' -■■'V/j wliww j £^i* y ui Xiiiw uv J j,,- ■w'l Hi.'. -r.- . ' - » . 


fUso </j=amw is the mversc 


Legendre; and bis elliptic integral of th^ second kin^J 

R(/>=^-pf.E(y) SQ thatE(f)^Zw, or2nw of' Jaoo.bi;^;; '^?^?^^”^^^^ 
p ^ c-:. mty self-inconsistent and proposes in some measure to 

rovided with these functions, the:,third 'ellipifc|«^yert to the older “classical” conceptions. Nothing but 
integral TI cai^ be expressed in a foriinii^at xan b^'^^Setailed and complete^discussion of his views would 
calculated numerically from the table: whtfre the results 
are given to ten decimals. -i' 


voxth un<Jertaking; .and since it is impossible to find 

f hic h/uriii wtA Aft^r nrk f*nnr>Ar»\;rny thcm. 
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Letters to the Editor. 

\l'ht Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is' 
taken of anonymous communications.^ 

A Possible Explanation of the Behaviour of the" 
Hydrogen Lines in Giant Stars. 

While the general behaviour of the absorption 
lines in stellar spectra has been well accounted for 
by thermodynamic theory, the Balmer series shows 
marked peculiarities. In spite of the very high 
resonance potential, these lines appear even in stars’ 
of class G, and their intensity is conspicuously afiected 
by absolute magnitude — that is, by the density of 
the stellar atmosphere. 

According to the elementary"" theory, the fraction 
of all the hydrogen atoms present which are in the 
two-quantum state (and hence ready to absorb the 
Balmer series) should be /2 = ^2^~(x»-xt)/*T where h 
is Boltzmann's constant, Xi ~ Xa resonance potential, 
and the weight of the two-quantum state and 
this fraction should be independent of the pressure. 

-117000/T • 

Introducing - X2 ~ volts we lind/2 = q^e 
For T— 5000” (roughly corresponding to the outer 
atmosphere of the sun),/2 — Ox io“^^ . q^', for T = 3000° 
(rather high for the corresponding region in an 
M-star), /j — 8 X io“‘* . ^2 J ®ven for T = 10,000®, 

/2 = 8 X io-«. ^2* 

For comparison, we may take X448i of Mg+-, for 
which Xi “X^^S‘85, and /j® i*2 x io“*. ^2 T = 50oo®. 
Allowance for the ifact that much of the magnesium 
in the sun is neutral may at most reduce /g to lo'*® . q^ 
of all the Mg atoms present. Now X4481 and 
are the strongest lines absorbed by atoms in the 
corresponding states ; yet the former is barely visible 
in the solar spectrum, and the latter is one of the 
strongest lines of all. This would demand an 
absurdly great abundance of hydrogen relative to 
magnesium (itself an abundant ^element) if the 
effective values of q^ were comparable. Moreover, 
in giant stars, and especially in super-giants, such 
as a Orionis and the Cepheid variables, the Balmer 
lines are very much stronger than in dwarf stars of 
the same general spectral class, though the tempera- 
tures of the latter are higher. 

■ It appears necessary, therefore, to assume that the 
effective value of the two-quantum state of 

hydrogen is increased, in some special way, by a very 
large factor, which increases as the pressure diminishes, 

A tentative explanation may be found in the fact 
that one of the two two-quantum states of hydrogen 
is metastable. The state called 2^ by Bohr (or 2p in 
the ordinary series notation) can pass to^the normaf 
i^(is) state by emission of the resonance line Xi2t 6 ; 
but an atom in the 2^(25) state can (so far as we know) . 
get out of it only by the absorption of radiation, or 
else by a collision of the second kind with another 
atom or an electron. A similar condition is found in 
helium, where the itr state (the lowest in the doublet 
system) is metastable. There is direct evidence * 
that a lielium atom may remain in this state for an 
average life of the order of 10-® sec. or more, as 
against about io“® sec. for an excited atom which can 
get rid of its energy by radiation. The 2d state for 
Mg + , concerned in the absorption of X4481, is of the 
latter type. 't 

If it may be assumed that the number of hydrogen 

‘ Fowlfr and Milne, M.N., R.A.S., 83, 403, 1933. 

• F. M. Kannenstine, Ap. J., 53, 343, 1932. 
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atoms in the 2 S state in a star’s atmosphere, and 
hence the effective value of q^, is greatly increased 
when the life of the metastable state is long, the 
peculiar behaviour of the Balmer lines becomes 
explicable. The increase in the concentration of 
absorbing atoms accounts for the strength of the 
lines ; while collisions, which get the atoms back to 
normal and diminish this concentration, will be more 
fr^uent in the denser atmospheres of dwarf stars. 

The average interval between collisions, in a gas of 
pressure p mm. and temperature T° K, between an 
atom of molecular weight m and radius r cm. and 
atoms of molecular weight m' a nd radius r' is 
2-24 X lo”** / mm'T 
' 'p(r + r')^ V w + m" 

, For excited hydrogen atoms (for which y = 2 x lo-* 
'em., w=:i) moving in a gas of temperature 5000® 
and pressure o*i mm. (roughly the conditions in the 
sun’s reversing layer) the collision-interval comes out 
i-8xio‘® sec. if the ’’other atoms” are ordinary 
hydrogen (w=i, y=5xio-®), and 0 x lo'® sec. if 
^they are electrons (w= 1/1850, r = o). In a giant 
star, where the pressure is probably from ten to a 
hundred times less, these intervals would be corre- 
spondingly increased. They are evidently quite of 
the right' order of magnitude to be dominant in 
determining the mean effective life of a metastable 
state such as has'been observed in helium, and without 
influence on ordinary states. 

The influence here suggested will be important only 
for atoms in metastable states of high energy content, 
which are more likely to lose energy than to gain it, 
even in collisions with other excited atoms. 

We might therefore expect to find it for the familiar 
lines of helium. Here Xi ~ 24*5 and Xz = 47 for th® 
state, so that /j should be io‘*®.^2 10,000® and 

2 X 10-^ . ^2 1^^000® (which is probably near the 

temperature at which the helium lines reach their 
greatest intensity). For X448T, at 10,000°. /2 = 
2*8 X lo'*' . ^3. Here again the helium lines are 
stronger than might be expected from the probable 
abundance of the element (though the latter is hard 
to guess at). More definite evidence is found in super- 
giant stars like a Cygni, where the helium lines are 
present, though there is no trace of them in ordinary 
giants of Class Aj or even Aq. 

For the Pfekering series of He-f , Xi = 54*2, X2~3*4 
and /2 s»6 X lo-® . q^ even at 30,000°, so that the argu- 
ment from abundance would appear t6 be applicable. 

The red triplet of oxygen, >^77f2-y5, for which the 
excitation potential is almost the same as for the 
Balmer series, should be strengthened in giant stars 
and Cepheids, and would be interesting to observe. 

The great concentration of atoms in metas table 
states, which is here postulated, would not be expected 
to occur in a gas in thermodynamic equilibrium. 
Such concentrations have, however, often been 
observed experimentally in vacuum tubes, which are 
of course very far from being in such equilibrium. 
Whether the departure from equilibrium in stellar 
atmospheres, which undoubtedly exists, would permit 
a sufficient concentration to explain the observed 
facts in the manner here suggested may prove a 
problem of interest to theoretical investigators. 

An obseri^tional test appears, however, to be 
possible. The supposed concentration affects only 
the 2s state of hydrogen, and not the 2p state. Of 
the three components of Ha, zs-^p is at 6564‘5i6 
(I .A.), 2 p - 35 at 6564*658, and 2p - 3^ at 6564*720. 
In the laboratory, the components of longer wave- 
length are tijje stronger. In the stars, that of shortest 
wave-lengthT should, on our hypothesis, greatly 
predominate. 

. There is ho hope of resolution of this group in the 
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stars, and measurement of the n^ean wave-length of 
the blend is greatly complicated by the effects of 
radial velocity, and of the K term.** The latter 
unfortunately indicates a shift in the opposite 
direction. 

Even in the sun, radial velocity may greatly com- 
plicate the investigation. CouM the Ha line be 
observed double in the prominences — or show to 
appear single when a pair of separation o-i5'''A would 
certainly be resolved — the question might be settled;'^ 

K. T. Compton. ■ 
H. N. Russell. 

Princeton University, 

June 21. : J 

Leaf-mould. 


part of the year — in such places one looks in vain for 
leaf-mould, though a black peaty deposit may occur 
in its place. These peaty deposits are very different 
from genuine leaf-mould, though both owe their 
origin to the disintegration of vegetable matter. 

Leaf-mould, regarded from the point of view of the 
succession of organisms that are concerned in its pro- 
duction, and of the complex chemical changes therein 
involved, offers an attractive field for research. It is 
v^erhaps scarcely necessary to emphasise the fact that 
m addition to problems of more purely scientific 
intent; there are others connected with it which are 
of industrial importance as well. J. B. Farmer. 

Imperial College of Science and Technology, 

Soul^ Kensington, S.W.7. 


It must be a matter of common knowledge 
persons interested in woodlands that some woods^ 
and copses have a more or less thick deposit of leaf- 
mould, whilst in others this covering is absent. It 
is not a question of the presence or absence of par- 
ticiiJar trees, e.g. oak or beech, and it often happens 
that within the limits of a single wood considerable* 
differences exist, in respect of leaf-mould formation, 
in different parts of it. 

1 have noticed that its presence or absence is very 
commonly correlated with the character of the sur- 
face soil." Sand or gravel promotes, whilst heavy, 
and especially calcareous, soils seem to inhibit its 
formation. In a small wood that I have had under 
observation for a number of years the surface varies 
from chalk to heavy clay, with a good deal of inter- 
mediate calcareous loam. Leaf-mould never forms 
naturally in this wood, although the conditions would 
seem to be generally favourable. The trees are 
reasonably thick, consisting mainly, of beech and some 
oak. 'I'he ground is well drained and dry for the 
most part, vvhilst in other spots it is damp and even 
boggy. There are large hollows where leaves collect, 
ancl from which the winds never move them, even in 
winter. But no real leaf-mould ever forms. The 
mass of dead leaves and twigs rot down and evaporate, 
so to speak, next year. This is to be attributed to 
bacterial action, and 1 believe that tor the most part 
the result is due to the bacteria being able to carry on 
the disintegration process, mainly to carbon dioxide 
and water, in the presence of the available calcium 
carbonate of the surface soil. In another wood near 


The Theory of Hearing. 

Referring to Prof. Scripture's letter in Nature, 
June 28, the following observations on the vowel 
response of piano strings, which differ from those 
described, may be worth recording. 

Using a small Broad wood upright piano with the 
lid open, and singing or speaking well into the instru- 
ment, I have found, (i) That a recognisable vowel 
response is given to all the English vowel sounds, 
though those to i (as in eat) and 1 (as in it) are 
relatively faint, owing to the poor response of the 
strings to frequencies of 2000 and more. 

(2) That the response is given almost equally well, 
whether the vowels be intoned as prolonged or as 
relatively instantaneous sounds. 

(3) That quite a good response is given to vowels i 
sung ** portamento ** (with a variation of pitch of 
about an octave) or spoken as short sounds of varying 
laryngeal pitch. In some cases, especially in that of 
u (who), the "portamento” response is quite as good 
as that for the same vowel when intoned at constant 
pitch. 

Experiment shows that a vibrating rubber strip 
" larynx,” attached to a double resonator, will pro- 
duce a constant vowel sound while the frequency of 
the larynx note is varied over an octave -or more, 
by variation of the air pressure supplied to the 
larynx. 

It seems reasonable to suppose that, in the pro- 
duction of a " portamento ” vowel sound in the 
human mouth, the same thing applies — i.e. that the 


bv there are deposits of sand and gravel overlying the resonance frequencies of the vocal cavity remain 
loams and chalk, and there the abundance of leaf- substantially constant, though the frequency of the 
mould is very striking. larjmgcal puffs which evoke them is progressively 

It occurred to me that the presence of the " acid ** changing. R. A. S. Paget. 

silicious top .soil might be the decisive factor in the 74 Strand, London, W.C.2. 
situation. Such an acid^oil, by not neutralising the 
products of bacterial action, would conduce to the 

arrest of bacterial activity and so might provide in In reply to Prof. Scripture. s letter in Nature of 
the first-named wood the requisite condition for leaf- June 28, I am not able to discuss the more recondite 
mould formation which had, up to that time, been : points he raises as ^o the nature of vowel sounds, or 
lacking. This hypothesis received confirmation. A the mathematical formulae by which alone, as he 
covering of sandy gravel spread over the surface of states, they can be subjected to analysis. I cannot, 
one of the hollows was followed by the fonnation of • Jiowever, accept, his statement that the undamped 
an excellent leaf-mould, though this had not occurred piano strings fail to re.spond to short spoken vowels, 
in this hollow before, nor did it take place at all in - The facts can be tested in a moment by any one who 
those hollows adjacent to it which had not receive^.- Has access to a piano. The fuller the tone of the 
a coat of gravel. instrument the clearer will be the response. 

1 do not suppose that the whole story of leaf -mould - My own observation is that one gets a recognisable 
formation is contained in the foregoing, and it may ^ -and distinguishable vowel however short the utterance, 
well be that in other situations additional or other and' that the quality of the resonated vowel is not 
factor.s are concerned. Indeed it seems certain that noticeably changed by shortening or lengthening the 
.soil drainage also influences the process, perhaps:, .^ybcalisation of the vowel sound ; and further, that 
through its affecting conditions of suitable aeration. .* ithe characteristics of the vowels are as clearly dis- 
At any rate it happens that when pans of clay occur tinguishable in the sharply uttered as in the sung 
near the surface of a gravel or sandy soil in woods,, tyowd • 5 .i i> oe, 00, all seem to come out fairly 

with the result that the ground is water-logg^. for.a 4 '^farly and di.stinguishably. As Helmholtz says, the 
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ee is not so good. I believe this vowel contains 
high-pitched partials. The effect is improved by 
directing the voice rather more to the upper end of the 
sounding board so as to bring out these particular 
partials. The deduction that one would naturall\^> 
draw from this simple experiment is that the vowefei 
do contain musical partials, capable of being resonated' 
so as to produce a combination of tones which is. 


must therefore be much slower than in the case of 
change of pitch of a musical sound if a jangle is to 
be avoided. But in Prof. Scripture's exaqiple of the 
Savart's wheel, or. siren, which is being speeded up, if 
the speeding is done very rapidly the result is a 
disagreeable noise, which probably results from some 
such irregular janglb of vibrations in the cochlea as is 
seen in ^Jie pendulum experiment when the rate of 


characteristic of the particular , vowd employed. . vibration is altered too rapidly. 


course the vowels may also contain other constituent 
which are incapable of being resonated, at all event$ . 
by so imperfect a resonator as a piano. . . ^ . Ji 

The two fundamental points on which Ve are 
issue appear to me to be these : (i) Are noises, as 
distinct from musical sounds, capable of being; 
analysed by a series of resonators ? . (aj Are s6unds:bi^ 
rapidly changing pitch capable of such ahalysiO^jlh)^ 
answering the first of these propositions in the negative;; 
is not Prof. Scripture assuming that the limitations ctf 
analysis by Fourier's theorem and of analysis b^ 
resonators are the same ? Fourier's theorem is by 
definition restricted to the case of recurring wave 
forms, i.e. (so far as concerns the present discussion) 
musical sounds, and to their analysis into funda- 
mentals and harmpnic partials. But is not this 
restriction imposed upon mathematicians by reason of 
the fact that the permutations and combinations 
possible when inharmonic partials are admitted are 
practically infinite,, and consequently defy mathe- 
matical anal)^sis ? May not all sound waves be 
looked upon as being compounded of simple harmonic 
vibrations and consequently theoretically capable of 
^ analysis into their constituents ? If it be admitted 
for the moment that the fibres of the basilar membrane 
with their associated fluid columns in the cochlea do 
actually form a complete series of resonators, any 
succession of pressure changes communicated to the 
fluid in the cochlea will set in harmonic vibration a 
certain number of transverse sectors of the membrane. 

If the components of the exciting wave are harmonic, 
the sectors of the membrane set in vibration will be 
narrow bands definitely spaced, and the result will be 
the sensation of a compound musical tone. If they 
are inharmonic the tendency will be for llie different 
vibrating sectors to overlap so as to form vibrating 
areas with no distinguishable maximum point, and we 
should then have a sensation of noise of indefinite 
pitch. 

With regard to the pos.sibility of the resonance of 
inharmonic partials, inharmonic tones sounded simul- 
taneously on a musical instrument are capable of 
being analysed by resonators. How, then can it be 
maintained that inharmonic partials from a single 
source are not amehabl^iito a similar analysis ? 

In the case of sounds of rapidly changing pitch, the 
completeness with which they can be analysed wil^ i 
depend partly on the relation of the rate of change j 
of pitch to the periodicity of the vibrations, and; ^ 
partly on the de^ee of damping" of the resonators, , j 
To speak of “ damped " and “ undamped resonators, i 
as Prof. Scripture does, seems to be rather aJoose use^ \ 
of terms. 'I'here are no absolutely '^‘ damped " or . 

“ undamped " resonators (so far as sound is con- 


Still it. »must be conceded that the question of 
^de^ee of damping and sharpness of resonance in the 
• cocfdea is the most, difficult factor in the resonance 
pypbthe$is.>:Tt is far 'too complicated a problem to 
'discussed ;^^dequately in the limits of a ^hort 
i"' George Wilkinson. 

' Specular Reflection of X-rays. ' 

Lorenz has developed the approximate expression 
for the index of refraction of X-rays 

ne* 

as I — „ 

2irmp^ 

where " « " is the number of electrons per unit 
volume and ** e** and ** m” refer to the charge and 
mass of the electron. This expression would indicate 
that at very small angles X-raj^s should be totally 
reflected by the refracting medium. The critical 
glancing angle is given by the formula 

sin ds=sV2(i -m). 

A. H. Compton in the June 1923 issue of the Philo- 
sophical Magazine shows that he finds this reflection 
and that it is truly total reflection. His work was 
done by the ionisation chamber method. 

■iTi 


I have repeated his experiment by the photographic 
method, reflecting the general radiation of a molyb- 
denum tube from,, crown glass. The arrangement 
of the apparati^ differed somewhat from his. The 
radiation passed through a slit about 0-5 mm. wide 
.and fell upon the surface of the glass,' which was 
mounted on a spectrometer feble. In order to obtain 
a sufficiently narrow, beam of X-rays, the width of 
the beam was limited by mounting a piece of lead on 
The spectrometer table and pushing it as close to the 
gl^s as was necessary: The zero position of the 
glass was located by trial, it being taken as the 
position in which the primary beam was most intense. 
The photographic filih and the slit were both 31 cm. 
;from the centre of the g^ss. The angle through 


changed ^^ch rnore rapidly than in the, case of piano" ^eposutes for the reflected beam were ten minutes, 
strings. (The silencing of piano stangs when the' ft Reflection was obtalried at the angles 6', 8', lo'. 12'. 
dampers are down is not damping in this sense; "The intensity^' at the first three was approximately 

1 ■ ./XT i i^nal; at 12' it was much less (Fig. 1). The reflected 

ivriw * pendulum ox^nment (Natobb;. fjbeatn disappear^ at 14'. These results arc imaccord 

May 1 7 p 713) the vibration Mnod of the pendulums, yith Comp&n's, The intensity of the reflected beam 

thiS work, however, is not equal to that of the 
alteration of the length of the driving pendnlum,mpj^^ beinsf less than 20 hot eSnt. as m-Mt Thi, 
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is probably due to the fact that the energy of the 
radiation from a molybdenum tube is largely con- 
centrated in wave-lengths of about 0*4 and of about 
o»7 A.U., which have a very small critical angle. It 
was ttie longer wave-lengths, those in the region of 
I A.U. and more, that were reflected at the angles of 
this experiment. This difference in intensity, there- 
fore, is not contrary to Compton's results. 

H. E. Stauss. 

Physics Laboratory, Washington University, 

St. Louis, U.S.A., June 13. 

Science and LabourA 

It was obviously impossible in the general article 
in Nature of June 14, on the Science and Labour Con- 
ference held at Wembley last month, to devote more 
than a few lines to any speaker ; but for this reason I 
have been asked by representatives of certain research 
associations to correct an impression which might be 
gathered from the summary of my remarks concerning 
those associations, for the initiation of which previous 
governments were responsible. 

In justice to the scientific workers in those associa- 
tions, I should be glad if I might be permitted to 
explain that my criticisms were levelled against the 
suggestion contained in the last published report of the 
Advisory Committee of the Privy Council on Scientific 
and Industrial Research, that unless more financial 
support were forthcoming from the manufacturers' 
associations, the Government could not continue them 
after the expiration of the original contractual period 
of five years. 

To my mind this amounts to a confession of the 
failure of the policy of the Advisory Committee and 
of the failure of a great many industries to realise the 
importance of research. In the first place, if the 
olicy was to succeed, the research associations should 
ave* been given a much longer period of support. 
Five years is a short time to devote to most important 
problems in research, and even when they arc solved 
there is abundant evidence that it takes many more 
years for the solutions to be applied, through no fault 
of the research worker, and sometimes through no 
fault of the manufacturers. 

If tlie idea of co-operative research for groups of 
manufacturers is dropped, then, however important 
and commercially valuable the research already done 
may be, the primary object has not been achieved, and 
in that sense the money devoted to that object has 
been lost. I believe, in common with the members 
of the Research Committee of the National Union of 
Scientific Workers, that research musbbe fostered, and 
the staffs who have devoted their past few years to 
industrial research must be protected and kept 
together, with or without’ the financial support of the 
manufacturers, for industry exists for the nation and 
not primarily for the manufacturers. I believe the 
policy was wrong initially and the machinery defective, 
but it would be disastrous if the knowledge and the 
experience gained by the competent research workers 
were not utilised for the country. A. G. Church. 

House of Commons. 


tion of seeds and minute organisms over seas is now 
generally acknowledged, and of course we are indebted 
to birds for valuable deposits of guano. 

It is possible, however, that they may have played 
an even more important part in the destruction of 
other iorms of life. The evolution of highly pre- 
dacious sea-birds in later Mesozoic times must have 
been fatal to many types which had been developed 
without provision for protection against such foes, 
and it seems possible that the cessation of so many 
groups at the close of the Cretaceous period may be 
attributed to this cause. The cephalopods whose 
careers then came to an end would appear to have 
passed much of their time at the surface of the sea, 
where they would be an easy prey. At the same time 
the eggs and young of many reptiles would also be 
exposed to attack. The chelonians may have sur- 
vived because they buried their eggs, as they do still. 

Prof. Bonney suggested that it was our ancestors, 
the small primitive mammals, that disposed of their 
reptile enemies in this way. It may have been, but 
I cannot help thinking that the Hesperornis and its 
comrades were better equipped for the task. The 
Archaeopteryx and the pterodactyls were older and 
presumably less efficient denizens of the air. 

J. W. Evans. 

Imperial College of Science and Technology, 

S. Kensington, S.W.7, July 7. 

The Atlantic Salmon in New Zealand. 

An event of importance in the history of the 
acclimatisation of Salmonidac has just recently been 
noted in New Zealand. For nearly sixty years New , 
Zealand and Australia have been endeavouring to 
acclimatise the Atlantic salmon. (It is of interest to 
note that the quinnat salmon from the Californian 
coast is now thoroughly established in the South 
Island of New Zealand; recently I have identified 
examples from the south of the North Island.) 

Fisheries' inspectors and anglers have reported that 
for the last two or three years Salmo salar was to be 
taken in large numbers in Lake Te Anau in Otago ; 
but n( specimens had been seen by me until, recently, 
when Wellington fishermen took an alleged quinnat 
salmon in Cook Strait. This fish was examined and 
found to agree in most essential respects, notabty the 
disposition of the teeth, with descriptions of Salmo 
salar. The scales, however, were smaller than 
commonly found by European observers. An interest- 
ing question to be decided in the future is whether we 
have developed our own Salmo salar novce-zealandics^ 
or whether we have here a chance variety which readily 
adapts itself to the environment. 

Cook Strait is equivalent in latitude to the Spanish 
coast or northern part of the Mediterranean. So far 
as is known to science, the specimen above noted is the 
first Atlantic salmon ever taken in the sea in the 
Southern Hemisphere. 

William J. Phillipps. 

Dominion Museum, 

Wellington, N.Z. 


The Isotope Effect in Line and Band Spectra. 

Birds as a Geological Agent. ^ recent letter to Nature (June 7, p. 820) the 

Mr. Martin has directed attention in Nature of use of quotation marks around the word " theory " in 
5» P- 12, to the fact that birds may carry shell- the fourth paragraph conveys an impression which was 

fish to heights considerably above sea-level, and I not intended. In the original manuscript the word 
remember as a student being warned against a too was underlined, meaning that it should be italicised ; 
ready assumption of elevation of the land relatively but apparently this was misunderstood, and quotation 
to the sea founded on ttie occurrence of remains of marks were used instead. 

mollusca above high-water mark. But the operations Robert S. Mullixbn. 

of birds in the past history of the world were probably Jefferson Physical Laboratory, 

far more extensive. Their efficiency in the distribu* Harvard University, Cambridge, Mass. 
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Mountain Sickness. 


By Prof. Joseph 

S CIENTIFIC men, according to no less an authority 
than Longstaffe, were the pioneers of mountain- 
eering. Its vogue as a sport followed. “ During the 
latter part of the eighteenth century, that great period 
of awakening interest and research into physical science, 
mountain ascents were encouraged and performed only 
by scientific men. Such men, practical observers, and 
expecting to be severely affected by what we consider 
to be only moderate diminutions in atmospheric press- 
ure, noted even the smallest abnormal symptoms in 
themselves. ... On the other hand, during the last 
fifty years mountaineering has become a sport and is 
practised by a much larger and very different class, 
although it is true that many men of scientific attain- 
ments are to be found among the ranks of the modem 
mountaineer.” 

The question naturally arises : why did the ascent 
of mountains awaken such keen interest in the scientific 
men of bygone days ? And it is followed by another, 
namely : what has been the fruit of their researches ? 
Those were the days in which almost nothing was 
known about the causation of disease — in fact it is 
difficult to realise how little was known on this subject 
even so recently as falls within the memory of the still 
middle-aged. I cannot say what may be the limits of 
middle age, but I know many men born in the early 
'seventies who would account themselves young rather 
than old, and yet if we look back to, say 1872, and 
ask ourselves what was then known about the causa- 
tion of disease, the answer is instructive enough. 
Since that date the whole science of bacteriology has 
arisen and has enlightened us as to the cause of in- 
numerable complaints, the micro-organisms of which 
are known, and by analogy as to a number of others 
attributable to a flora as yet undiscovered. Then there 
are all the diseases which are caused by trypanosomes, 
and other parasites, the life histories of which have been 
worked out ; the hosts which transport them have been 
recognised, and therefore the mechanism of their causa- 
tion is understood. Or, again, consider such troubles 
as swollen joints, which scarcely rank among the 
epidemics, and yet in how many cases are they caused 
by micro-organisms which can be recognised. In 
1872 all these things were unknown, and therefore a 
pathological condition which could be pinned down to 
an evident cause was a rara, avis among diseases. 

Such was mountain sickness : by ascending you 
could acquire it, and, what was perhaps more remark- 
able, by descending you could, within limits, throw it 
off. Such was the interest which, as I make out, it 
held for scientific men. 

Mountain sickness is called in the Peruvian Andes 
“ seroche,” and the fact that it is given a definite name, 
which appears in medical cyclopaedias, coupled with the 
natural scepticism of the scientific inquirer, leads to the 
question, “ Is mountain sickness a definite medical 
entity ? ” The question is the more pertinent because 
its manifestations differ greatly in different individuals 
— differ in degree and in kind. Dr. Alfred C. Redfield, 
in a paper read to an American society, the manuscript I 
of which he kindly sent me, has stated the claim of ' 
‘‘seroche” to a place among human maladies so | 
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clearly that I can do no better than quote him. “ So 
definite,” he says, “ is its symptomatology, so general 
is its occurrence in these not unpopulous regions, that 
it deserves some attention as a clinical entity. Its 
severity is sufficient to give it, in connexion with the 
mining industry, a certain economic importance. 
Wliile a few men were met who had fiever felt it, and 
many who had suffered but mildly, a very large number 
are so greatly affected as to be completely incapaci- 
tated for several days. In at least one authentic 
instance the ‘seroche’ of a normal healthy individual has 
been terminated by death. Each case is an individual 
story and up to the present no one has been able to 
predict who will and who will not be affected. A 
description of cases of two degrees of severity will serve 
to picture the chief features of the disorder. Making 
the ascent by train, ^ one lightly touched by ‘ seroche ’ 
experiences his first symptoms at an altitude of 10,000 
feet or more. Subjectively lassitude, then headache, 
usually frontal, growing in severity, and perhaps 
nausea, are felt. One feels cold, particularly in the 
extremities, the pulse quickens, respiration becomes 
deeper and more frequent, the face is pallid, lips and 
nails are cyanotic. On descending from the summit to 
Oroya (12,000 ft.), though a marked improvement is 
felt one finds himself reduced to a helpless condition of 
weakness which renders the least muscular effort irk- 
some and productive of shortness of breath, dizziness 
and palpitation. The night’s sleep is restless, and on 
waking one feels much as he does on venturing to his 
feet after recovering from an acute infection. In two 
or three days one’s strength returns, the colour improves 
somewhat, and all but the more severe forms of exertion 
may be taken without distress. The majority ai-e less 
fortunate than this. During the ascent, the s5miptoms 
are qualitatively the same, but frequently more severe, 
and nausea gives way to vomiting. The night’s sleep 
fails to bring relief. Severe headache, gastro-intestinal 
instability, and weakness continue for several days ; 
the body temperature may be supra-normal (102° F. 
in the rectum) and at times one is aware of palpitation. 
Cyanosis is marked. After three or four days in bed 
relief comes, and in a week normal activity may be 
resumed.” 

There is probably more unanimity now than at any 
other time as to the cause of “ seroche,” for there can 
be few, if any, men of science who do not attribute it to 
deficiency of oxygen. At an altitude of about 14,200 
feet, the barometer stands at 457 mm., and the partial 
pressure of oxygen in the air cells of the human lung is 
just about half the normal — ^about 50-55 mm. instead 

of lOO-IIO. 

During the century and a half which have elapsed 
since the time when, according to Longstaffe, scientific 
men commenced to make observations upon mountain 
sickness, opinion as to the cause of the complaint has 
vacillated a good deal. Two theories have been 
serious competitors to that stated above, and they 
have come from very different sources : one was the 
invention of the distinguished physiologist, Mosso; 

‘ Of the Central Railway of Peru. The train leaves Callao at the sea 
level about 6 km. and reaches the summit, 19,885 feet in altitude, near the 
station of Ticlio, about 3 p.m. the same afternoon. 
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the other was due to the entrance of the sportsman 
into mountaineering. Let me first discuss the latter of 
these two theories ; it is that mountain sickness is due 
to a combination of fatigue, cold, bad feeding, and other 
discomforts incident to attempts by unfit or unathletic 
men to climb mountains which are beyond their physical 
powers. 

I yield to none in my esteem of the “ modern moun- 
taineer,^’ but, with all due respect, I would submit 
that he is the last person whose opinion on this 
subject is of value, and I have no difficulty in “ stating 
my reasons in writing.” It is of the nature of all 
sound scientific investigation that, in seeking out the 
cause of any. phenomenon, only one variable should be 
altered at a time. Of the four variables, temperature, 
physical exertion, diet, and oxygen pressure, the Alpine 
rock climber alters all simultaneously and then pro- 
nounces to which the soroche,” if felt, is to be attri- 
buted. If you wish to see mountain sickness, do not 
study it among trained athletes in the Alps, whose very 
training makes them abnormal beings, who can only 
attain the rather moderate altitudes on European moun- 
tains by the performance of notable feats of ph3rsical 
prowess combined with exposure to extreme cold and 
long periods spent without a normal meal. If you wish 
to find out whether or no “ seroche ” is due to oxygen 
want, go to some place at which the alteration in oxygen 
pressure can be attained by all and sundry for a suffi- 
cient time to bring on the symptoms, but without the 
complications to which reference has been made. Of 
these localities, Pike’s Peak in Colorado is good, but 
the best is undoubtedly that to which reference has 
already been made, namely, the Ticlio summit on the 
Central Railway of Peru. 

There (year in, year out), on any of the six working 
days of the week, you may see a train full of passengers 
arrive; and if you see what I saw at Ticlio station, it 
will be two long coaches of the Pullman type with a 
head extended from each window, for, as Dr. Redfield 
truly says, “ The majority are less fortunate . . . 
nausea gives way to vomiting.” Here is a train load 
of persons, Indian, half-breed, Peruvian, European, 
who have been transported, if going east, from the sea 
level in eight or nine hours with no effort to themselves. 
They have had hot meals on the way, for the principal 
occupation of the inhabitants of the town of Matucana, 
at an altitude of 7700 feet, appears to be that of feeding 
the passengers on the train. They have not been sub- 
jected to cold ; Ticlio itself is not above the snow line, 
though about the height of the summit of Mt. Blanc, 
and even if it were, the train (or at least the compart- ; 
ment in which I was) was heated by a stove. There, 
and not in the Alps, you see the clean experiment ; but 
the truth is that you may see it without going so far 
afield. Many laboratories contain respiration chambers 
of one sort or another in which tlie partial pressure of 
oxygen may be reduced either by exhaustion, as at the 
Consumptive Hospital at Brompton, or in Prof. Dreyer’s 
laboratory at Oxford, or by partial replacement of the 
oxygen by an indifferent gas, such as may be done in 
the chambers used by Dr. Haldane and by his workers 
in the Cambridge Physiological Laboratory. In this 
last-named structure it has been my unhappy fate to 
suffer the classical symptoms of “ seroche.” The 
pressure of oxygen was decreased from day to day till 
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it fell to that which corresponded to an altitude of 
18,000 feet. After sleeping (I use the word rather 
euphemistically) the night in that atmosphere, I arose 
to make the usual analysis of the air which was my 
first duty each morning. I was scarcely out of bed 
before vomiting set in, I suffered from an intense 
headache, and gas analysis was a matter of great diffi- 
culty; by an effort of concentration I could read the 
graduations on the gas burette, but all outside the very 
centre of the field of vision was a blur. 

The theory of Mosso that 'Cseroche” is due to acapnia, 
or insufficient carbonic acid dissolved in the tissues of 
the body, is not seriously now held. 

Taking it, therefore, as settled that mountain 
sickness is due to oxygen want, the question arises, 
“ Oxygen want of what ? ” And the answer is, 
‘‘ Of the brain.” 

Such evidence as is at our disposal goes to show that 
the brain wants but little oxygen ; that little, however, 
it wants very badly indeed. Complete deprivation of 
oxygen would abolish consciousness in a matter of a 
few seconds. An appreciable inadequacy in the supply 
produces the symptoms which Dr. Redfield has enumer- 
ated. These symptoms are manifested by many organs 
in the body, but a careful scrutiny of them shows that 
they are essentially not the effects of want of oxygen 
on the organs themselves, but they are evidence of 
deficient oxygen supply to the centres in the medulla 
oblongata which govern the activities of these organs. 
Let me take a single example, that of palpitation of 
the heart. The effects of oxygen want on the verte- 
brate heart when isolated and kept beating outside the 
body are slowing and ultimate cessation of the beat, 
and a lengthening of the time which elapses between 
the auricular and the ventricular contractions. Yet 
the effect of insufficient oxygen on the heart beat in 
the human body is just the opposite. Dr. Somerville 
stated in an account of the doings of the 1922 Everest 
Expedition, at the Royal Society of Medicine, that 
on the day on which he approached 27,000 altitude 
his pulse was about 200 ” all day ” (this last phrase 
colloquially). 

Such a phenomenon may be due to lack of 
vagus control over the heart, or it may be due to 
asphyxial nervous stimulation of the suprarenals 
through the sympathetic system or to direct sym- 
pathetic stimulation, or to all together, but it is not the 
direct effect of oxygen on the heart tissue. Yet this 
nervous quickening of the heart may have results 
which are far-reaching enough. The only observations 
of which I know on the circulation in a case in which 
the heart beat at 200 were made on a student in the 
Cambridge Laboratory who suffered from occasional 
attacks of paroxysmal tachycardia. The heart in 
these attacks became very inefficient, only driving about 
half the normal quantity of blood round the body, 
and almost none through the skin, which therefore 
became very cold. Such a condition on Everest would 
court frost-bite in circumstances when already it is 
difficult enough to cope with the cold. In this last 
connexion it is very interesting to note, in the experi- 
ence of the Everest party, the breathing of oxygen 
at once brought a glow of warmth to the skin. 

So it is with the other symptoms ; the vomiting is no 
doubt the effect of oxygen want, not in the alimentary 
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medullaiy ^ect, but it at has /a b^i^i^t 
. aspect, for the greater the ^uahti^ of air passedi 
through the lungs (other things being ^ual) the 
higher the oxygen pressure in the air-^ells/and there- 
fore the less the tendency to mountain sickness. 

We may conclude with a few sentences on the subject 
ofacclimatisation. Inan article in Nature on the return 
of the Cerro de Pasco Expedition nearly two years ago 
(vol. no, p. 152, July 29, 1922), I have already discussed 
acclimatisation in some detail. So far as the observers 
on that expedition could judge, the factors in acclimat- 
isation were, as had been found by previous workers, 
of two categories, those which tend^ to increase the 
pressure of oxygen in the arterial blood, and those 
which tended to increase the quantity of oxygen which 
each cubic centimetre of blood earned at any specified 
pressure. In the latter category are (i) the increase 
in the number of corpuscles in each cubic centimetre 
of blood coupled with a corresponding increase in the 
haemoglobin ,* (2) an increase in the affinity of the 


hatod^obfcfw pxjpft, is pirobably caused by a 
greater iedkaikity of the int^^^ the r^ dotpu^e^ 
Aihong the factors which t^ to increase the pressure 
of 03^en in the alveoli of the lung, and so of . the 
arterial blood, is the increase in the volume of air 
^ssed through the lungs. Probably the peculiar size 
and shape of the chest of the native inhabitants of the 
Peruvian Andes tends in the same direction. A native 
whose height is sixty-one inches has a chest of about 
the same size as a European of seventy inches in stature. 
No account of the factors concerned in acclimatisation 
can be complete without reference to a possible one, 
namely, a more copious blood supply to the medulla. 
Stress hasalready been laid upon the fact thatsymptoms 
of mountain siclmess are medullary, and more accurate 
knowledge is desirable of the factors which govern the 
blood supply of this part of the brain. Since our return 
from Peru, however, the work of Roberts has shown 
that the medullary blood supply is not simply the toy 
of circumstances, but is under the control of the brain 
itself. 


Insects and Flowers. 

By Dr. E. J. Salisbury. 


T he more definite relationships which subsist 
between organism and organism, whether it be 
between the algal and fungal partners of the lichen com- 
plex ; between the forest tree, the orchid, or the gentian 
and their respective mycorrliiza ; or between the Plan- 
arian worm Convoluta Roscqffensis and the alga ( ’arteria, 
all alike bring home to one the delicacy of biotic 
relationships and the efficiency of whatever be the 
modus operandi of the evolutionary process. The 
relation between entomophilous flowers and the insects 
through the agency of which their pollination is effected 
constitutes no less remarkable an example of mutual 
specialisation than those already cited. It is scarcely 
surprising that the subject has attracted the attention 
of a considerable number of investigators from the ob- 
servational period rendered notable by the publications 
of Koelreuter (1761), Delpino (1867), Mueller (1883), 
Darwin (1876), Kemer (1876), and Knuth (1898), to the 
experimental period of modem times initiated by the 
extensive researches of Plateau (1877-1910), and so ably 
followed by Lubbock (1882), Frisch (1913-19), Knoll 
(1919-22), and the work of Clements and Long, which 
has prompted and is the basis of the present article.^ 
The problems involved, though they admit of 
approach from either the botanical or the entomological 
point of view’, can only be appreciated adequately if 
the interaction and interdependence of plant and animal 
be constantly before the investigator’s mind. On the 
other hand, the earlier writers often obscured important 
issues by too teleological an attitude, as in the assump- 
tion that nectaries had been developed as organs of 
attraction for insects, whereas it is probable that, as 
the writer suggested fifteen years ago, all nectaries, 
both floral and cxtrafloral, originated as osmotic hyda- 
thodes and have secondarily acquired biological signifi- 
cance in relation to pollination. OccasionaUy extrafloral 
nectaries may themselves be important sources of 

» Experimental Pollination : an Outline of the Ecology of Flowers and 
Insects.” By F. E. Clements and F. L. Long. Pp. VU.+374, with 17 
Plates. Camegie Institution, Washington. 4.00 dollars. 
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honey supply, as has recently been noted for the par- 
tridge pea. Cassia chamaecrista {Dixie Beekeeper, 1922). 

Every one recognises that insects, and especially 
bees, visit flowers for either honey or pollen, and that 
the process of pollination is incidental thereto. That 
this result ensues is the outcome of tw’o factors, namely, 
the efficiency of the flower and the efficiency of the 
insect. With respect to floral structure, it is significant 
that, when closely related actinomorphic and zygo- 
morphic types are compared, the latter are usually 
found to exhibit a reduction in the number of stamens 
and not infrequently in the ovary also ; a reduction that 
could scarcely have come about without detriment to 
the race, but for the increased precision of the pollina- 
tion mechanism which the zygomorphic form ensures. 

It is, however, too often forgotten that pollen 
wastage would be enormous and insect agency almost 
as precarious as anemophily, were it not for the habit 
which bees in particular exhibit, of restricting their 
attentions, on a gi\en flight, to a particular species of 
flower. Aristotle commented on this disposition, but 
the evidence respecting the degree of constancy seems 
to be somewhat conflicting, largely perhapjs owing to 
lack of discrimination between the behaviour of the 
individual and the behaviour of the species. The 
observations of Clements and Long, for example, 
showed that the bumble bee, Bombus juxtus, visits at 
least twenty-seven species of flowers belonging to as 
many as twenty-two genera, and including such varied 
and specialised types of floral mechanism as Aconi- 
tum, Monarda, Thermopsis, and Gentiana. But when 
attention is confined to single individuals of this same 
species, the apparent fickleness of behaviour is seen to 
be illusory. This is sufficiently shown by the examina- 
tions of the pollen loads of twenty-five individuals of 
Bombus juxtus carried out by these investigators. 
Of these loads, nineteen consisted of one type of pollen 
only, whilst the remaining six were mixed pollen. 
Similar examinations of thirty-one honey-bees yielded 
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Numerous experiments in which flowers were plaiCed Visit thCM ^mdifferently, vrhich shows that torm- 
in competition with one another as attractions to bees association may predominate ovet colour-wsociation, 


seem to show that these insects are remarkably constat 
to particular flowert/^ that this is largely a inattef; 
of habit which tends to be perpetuated and deydoped’ 
owing to the increased dexterity resulting from priwtice. 
Mueller (i88i) believed that the behaviour of bees 
indicated a psychological differentiation between the 
sexes, the males visiting the most accessible and fragr^t 
flowers, whilst the thrifty females visit those which 
give the greatest yield of honey. 

Admitting then the fact of constancy (oligotropism), 
it remains to inquire how the bee is attracted to the 
flower from a distance and on what features its taxo- 
nomic discrimination depends. The extensive experi- 
ments of Plateau, in which he employed artificial 
flowers of extreme perfection, showed that such are 
usually completely ignored, even though placed 
amongst their natural protot^es. The conclusion 
seems warranted that the perception of form and texture 
by bees is extremely acute. Experiments performed 
by Allard with the flowers of the cotton plant showed 
that Melissodes also has considerable discrimination 
with respect to structural detail. The story, recorded 
by F. P. Bedford, of the cabbage white butterfly which 
followed the artificial lilies of the valley on a lady’s hat 
down a London street is scarcely less remarkable than 
that of the bee which flew to a coloured botanical 
wall-chart ! The implied compliments in such occur- 
rences are, however, more imaginary than real and 
bear testimony rather to the importance of colour and 
conspicuity as attractive devices than to the veri- 
similitude of the artifacts employed. 

The experiments performed by Lubbock, in which 
he employed glass slips bearing honey and resting on 
variously coloured papers, indicated not only a prefer- 
ence of bees for blue, but also their colour-memory. 
Mueller and Lovell both obtained similar results, whilst 
the recent comprehensive study of Frisch (Ver. DeuU 
Zoo. Ges., 1914), in which the range of colours was 
supplemented by numerous shades of grey, fully con- 
firmed Lubbock’s conclusion that bees recognise colour 
as such, and showed further that though distinguishing 
nuances of colour, there is a certain confusion similar 
to that of human beings colour blind to red and green. 

Several investigators have shown that bees c^ be 
trained to visit a certain colour and exhibit association 
of impressions in a marked degree. Turner’s experi- 
ments (1911) with diverse colour patterns demonstrated 
that amongst a mixed assemblage of these, bees usually 
return to the pattern to which they had become habitu- 
ated. It is significant that the failures which have 
been experienced in the training of bees were associated 
with attempts to train* for pure red and blue-green, 
unpleasant odours and geometrical patterns ; that is, 
in respect to characteristics seldom if ever encountered 
by the bee under natural conditions. 

It would seem to be fairly well established that 
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But the 'case of Pulmonaria shows that when colour 
differences are important, they.are as much regarded 
W Bees, of this plant 

freely, wherea^v^when the coroBa, has turned blue, at 
which stage the flow of nectar has practically ceased, 
the flowers are neglectedi" 

Clements and Long employed natural flowers of a 
variety of species, which they painted with water- 
colours and observed 420 visits to them as against 
845 visits to the unpainted flowers. When artificial 
flowers were used, however, the number of visits was 
only about 12 per cent, of those to natural flowers, and 
in no case was a honey-bee deceived in thfa way. But, 
whilst this attests to the delicate perception of form, 
the frequent inspections made of the artificial flowers 
show that minute differences of structure are only 
detected at close range. 

That vision plays an important part in influencing 
the flight of bees is shown by the tests on the so-called 
“homing” instinct. These experiments, and others 
using isolated plants and flowers, also show the pro- 
nounced place-memory which bees possess, despite 
which, however, their radius of action is usually short 
(about a mile from the hive). 

Attraction for considerable distances may evidently 
be effected by strongly scented flowers, but our i^or- 
ance respecting such phenomena as the “ assembling ” 
of moths sufficiently indicates how much is still to be 
leani. regarding long-distance perception of stimuli. 
An increased number of visitors was noted by Clements 
and Long to flowers from which all the conspicuous 
parts had been removed, a result which was attributed 
to the greater accessibility of the nectar. In this 
connexion, one may recall that quite inconspicuous 
flowers with little or no scent but containing honey 
are freely visited. The odour of honey itself has been 
suggested as the effective agent of attraction in these 
cases, but the addition of honey to artificial flowers has 
little effect in increasing the number of visitors to them. 
On a priori grounds it would seem not unlikely that the 
range of light and scent perception in bees should be 
different from our own, but there appears to be little 
experimental evidence to support such a view. Various 
attempts have been made with mutilated insects to 
determine the seat of sense perception, but with regard 
to most of these, whatever view may be held as to the 
humanity of their conception, there can be little doubt 
as to their lack of scientific value. 

There are but few observations and still fewer experi- 
ments which give any indication as to the importance 
of competition between flowers for the visits of insects. 
Robertson (1914) held that the flora is the limiting 
factor to the size of the bee population, whereas Lovell 
(1914) held that bees only collect a portion of the 
available pollen and nectar. The latter is probably 
•the more correct view, and cases have been recorded 
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from gardens of species which are normally visited 
being entirely neglected for more attractive types. 
Upon the acuteness of this competition depends the 
importance to be attached to the sequence of flowering 
periods. Clements and Long, using the method of 
reciprocal bouquets, came to the conclusion that habit 
was the most important factor in determining prefer- 
ence, but that abundance of nectar or ease of access 
might overcome the effect of custom. 

The marked capacity for memorisation by bees which 
training experiments reveal show that features of floral 
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construction, of an apparently trivial character, may 
be of real importance in facilitating recognition. 
Moreover, the readiness with which bees discrimi- 
nate the most profitable and easily worked flowers 
gives added significance to the minutise of floral archi- 
tecture. 

Further progress in the study of insect behaviour 
in relation to flowers would appear to demand the use 
of marked individuals of freshly hatched insects which 
have not acquired the habits that so largely determine 
their actions when adult. 


X-ray Studies on the Crystal Structure of Iron and Steel. 


A t the recent meeting of the Iron and Steel Insti- 
tute Messrs. A. Westgren and G. Phragmen pre- 
sented a continuation of work published by them two 
years ago at the same Institute. The present paper 
deals with the crystal structure of 5 iron, the crystal 
shape of C’ementite, and the structure of Austenite. 
In their previous paper a series of powder photograms 
of «, /i, 7 and 8 forms of iron was reproduced. At that 
time all attempts to get a photogram of 8 iron (stable 
only above 1400® C.) in the pure state had failed. Its 
interference lines were mingled with those originating 
from y iron. By improved heating arrangements it 
has been possible to obtain a more uniform temperature, 
and the new photograms are quite free from y inter- 
ferences and confirm the conclusion previously drawn, 
namely, that 8 iron has the same lattice structure as a 
and li iron. n 

1'he question as to how the atoms are grouped in 
Cementite (FcgC) has even now not been solved. The 
powder photogram contains a very large number of 
lines, some of which flow into one another. As many 
of the interferences of this orthorhombic substance 
practically coincide it could not be settled definitely, 
without a more thorough experimental investigation, 
to which of the net planes the lines of the powder 
photogram correspond. To decide this question so- 
called ** complete photograms ” or “ rotation photo- 
grams ” have been taken of a Cementite crystal ob- 
tained from the blow-hole of a spiegel melt. The only 
developed faces (001) were finely striated parallel to 
[010]. The precision camera designed for this purpose 
was described by the authors in Nature oI January 26, 
p. 122. The theory of the photograms obtained has 
been given by Schiebold and Polanyi. A special 
camera was constructed for establishing the lattice 
dimensions and the authors showed photograms thus 
obtained. The edges of the elementary parallelepiped 
are 4-5 iSA, 5*o6gA, and 6*736A. This corresponds 
with an axial ratio of 0*671 : 0*753 : i. Laue photo- 
grams taken parallel with the three axes have given an 
axial ratio in perfect accordance with the above. 
If it ip assumed that the elementary parallelepiped 
contains four molecules of FcjC the density of 
Cementite must be 7-68. Values hitherto available 
range from 7*74 obtained by Benedicks to 7*59 by 
Levin and Domhecker. 

The discrepancy which has hitherto existed with 
regard to the crystal structure of Cohenite — the iron 
carbide present in meteorites — has been cleared up. 
Weinschenk, who first investigated this mineral, found 
that its composition corresponds to FcgC, but concluded , 
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that it probably belonged to the regular system. Gonio- 
metric measurements were afterwards carried out by 
Hussak on a C'ohenite crystal obtained from a Brazilian 
meteorite. In spite of the small size of the crystal, the 
fact tliat its faces were frequently curved, and that 
most of them gave very poor reflections, Hussak 
concluded that Cohenite belonged to the regular holo- 
hedral system. Even so, some of his angles differed 
2® or more from the values characteristic of the 
.cubic crystal. The authors show powder photo- 
grams of cementite and Cohenite which arc* practi- 
cally identical. These two substances are therefore 
orthorhombic. 

The authors have also used their precision camera to 
investigate the structure of Austenites obtained in 
various ways, both pure and intermixed with Martensite. 
They conclude that carbon dissolved in y iron has an 
enlarging influence on the lattice dimensions, and that 
the lattice parameter changes from 3*6o6A in the case 
of Austenite containing 0*9 per cent, of carbon, to 
3*629A in the case of the saturated solution containing 
1*7 per cent. The Martensite lines, however, are too 
cloudy and broad to enable conclusions to be drawn 
concerning the lattice dimensions of the (x iron in 
quenched steels. The authors reason that if carbon 
atoms replace iron atoms in the y iron lattice the 
dimensions should decrease with rising carbon content, 
since the carbon atoms are much smaller than those of 
iron. Since, however, th| opposite is the case, it seems 
probable that Austenite is not formed by simple sub- 
stitution, but represents an addition product with the 
carbon atoms in the inferstices between the metal atoms. 

Precision photograms of a manganese Austenitic 
steel, having a lattice parameter of 3 *624 A, show that 
in all probability this is the case. The density of 
the steel can be calculated either on the assump- 
tion that the iron and carbon atoms replace each 
other in one and the same lattice, or that the mass 
of the carbon atoms is uniformly distributed among 
the metal atoms which occupy the points of the face- 
centred cubic lattice. In the former case the density 
is 7*36, in the latter 7*83. The experimental value 
found was 7*83. The second assumption therefore is 
correct, and this Austenite is not formed by simple 
substitution but is an addition product. The real 
nature of the addition of carbon atoms cannot be 
decided on the basis of the results so far obtained. 
The authors suggest that it may be a substitution of 
the atoms of the y iron lattice by complexes consisting 
of an iron atom combined with one or more carbon 
atoms. H. C. H. C. 
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Obitu ary. 


Sir Jethro Teall, F.R.S. 

B y the death on July 2 of Jethro Justinian Harris 
Teall, one of the most noted and revered of living 
geologists has been lost to science. Accomplished in all 
branches of geology, he gained a world-wide reputation 
more especially as a pioneer in petrography, at a time 
when the study of igneous and metamorphic rocks was as 
yet in its infancy. J 3 orn on January 5, 1849, he was the 
son of Jethro Teall by his marriage with Mary, daughter 
of Justinian Hathaway, of Gloucestershire. On leaving 
school he went to St. John’s College, Cambridge, and 
by so doing contributed to the development of the 
noted school of geology which was then coming into 
existence under Bonney’s auspifccs. He was bracketed 
second in the first class of the Natural Science Tripos in 
1872, and in 1874 was awarded the Sedgwick Prize for 
his researches on the Lower Greensand. He held a 
fellowship at his college from 1875 until 1879. 

For a few years after taking his degree, Teall was 
engaged in delivering University Extension lectures, 
but his tastes lay rather in the direction of original 
research, more especially as regards the composition and 
origin of igneous rocks and the phenomena of meta- 
morphism. In such studies British geologists had been 
outpaced by continental workers, but the balance was 
restored by the publication of TealFs British Petro- 
graphy,” a book which was not only far in advance of its 
time, but was also a classic, and still remains a standard 
work of reference on the subject with which it deals. 
In the preface he alludes briefly to circumstances which 
threatened a tragic termination. ‘‘ The work was 
commenced in February 1866, and completed in 
March 1888, One hundred and sixty-four pages and 
twenty plates were issued to subscribers in monthly 
parts. The issue then ceased, owing to the failure of 
I the publishers, and 1 was compelled to take the work 
I into my own hands in order to finish it.” A discussion 
! which took place between Teall and some of his friends 
I in the Geological Survey, when the fate of the book lay 
I in doubt, remains fresh in my memory. It was dis- 
! tasteful to press the author to dip so deeply into his own 
; pocket as would be necessary to complete the publica- 
tion, yet it was impossible to contemplate the abandon- 
ing of a work of such outstanding importance. In the 
! end he faced the risk of loss, and I have reason to believe 
was eventually recouped by the sales what he had 
expended on publication. He had intended to include 
[ detailed petrographic descriptions of the sedimentary 
i rocks and crystalline schists, but though some plates 
were included, he was unable to find space for the letter- 
press. Both kinds of rocks have since received much 
attention, but it is a matter for regret that they were not 
dealt with by the same master hand. 

At this time it had become apparent that the whole- 
time services of a petrographer were required for the 
Geological Survey. Assistance in the identification of 
Igneous rocks in the field required by the surveyors, and 
the technical descriptions of such rocks in the Memoirs, 
called for the services of an expert petrographer. At 
the same time, the care of the petrographical laboratory 
and the custody of the specimens collected in illustra- 
tion of the field work, pointed to the necessity of that 
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petrographer possessing businesslike habits. Sir Archi- 
bald Geikie, Director-General at the time, selected 
Teall for the post, as now standing in the first rank of 
British petrographers. The appointment was made 
on June 20, 1888, to the lasting benefit of the service. 
Though the nature of his duties necessitated attendance 
at the office for a large part of the year, the petrographer 
was able himself to take a small share in the surveying. 
Thus Teall was responsible for the mapping of the 
northern part of Raasay, an area occupied by schists 
and intrusive igneous rocks. 

In 1901, on the retirement of Sir Archibald Geikie, 
Teall was appointed Director of the Geological Survey 
and of the Museum of Practical Geology. The institu- 
tion had recently come under the consideration of a 
strong committee, the appointment of which had been 
strongly pressed for by the staff. The committee 
included representatives of various Government Depart- 
ments and of scientific and mining interests. The 
recommendations made were sound and practical, and 
the task of giving them effect could not have been 
entrusted to more capable hands than those of the new 
Director. While the public service benefited, the time 
available for his own research work was unfortunately 
curtailed. But for his heavy administrative duties, we 
may suppose that “ British Petrography ” might have 
been completed on the lines originally contemplated. 
In 1914 Teall retired, leaving the institution as regards 
its work, organisation, and remuneration in a stronger 
position than it had ever before held. In 1901-5 he 
served as a member of the Royal Commission on Coal 
Supplies, representing geological interests with Mr. 
Lapworth as his colleague, until the latter resigned on 
account of ill health. He received a somewhat belated 
honour ‘'f knighthood in 1916. 

Teall received honorary degrees from the Universities 
of Oxford, Dublin, and St. Andrews. He was elected a 
fellow of the Royal Society in 1890 and twice served 
on the Council, once as vice-president. In 1893 he was 
president of Section C (Geology) of the British Associa- 
tion, and in 1900-2 was president of the Geological 
Society of London. From that Society he received the 
Bigsby Medal in 1889, and its highest honour, the 
Wollaston Modal, in 1905. In 1907 he was awarded the 
Delesse Prize by the Paris Academy of Sciences. In 
presenting the Wollaston Medal, the president (Dr. 
Marr) addressed Teall in words which all who knew him 
will endorse. “ You have ever placed your great store 
of knowledge at the disposal of other workers. How 
much work was thus due to you will never be known 
. . . but was it known, I can safely aver that it would 
be found to have promoted researches concerning the 
mineral structures of the Earth, to so great an extent 
as to render you doubly deserving of this medal.” 

A. Strahan. 

Sir Harry James Veitch. 

For several decades past there has been no such 
outstanding figure in the horticultural world as Sir 
Harry Veitch, whose death on July 6, in his eighty- 
fifth year, we regret to record. His chief ability was 
his highly developed business faculty, for he could 
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lay no claim to scientific distinction, probably not 
even to a taste for science. Nevertheless, during a 
long and honourable career, he did more than any one 
to enricJi our gardens with beautiful plants from 
foreign countries, and in that way helped on the cause 
of botanical science very considerably. Whilst his 
primary interest was to introduce to Great Britain 
plants valuable from the trader's point of view, he 
never grudged the time his collectors spent in making 
pure botanical collections of dried material. The 
collections made by his brother, John Gould Veitch, 
in Japan, consisting largely of cones of pines, firs, 
spruces, etc., helped greatly towards the elucidation 
of the coniferous flora of that country, just as, thirty 
years later, did the collections made by Wilson that of 
central and western China. 

Sir Harry had that supreme endowment of the 
business man — the faculty of finding capable assistants 
— ^and in the long roll of collectors who worked for the 
firm, from William Lobb in 1840 to E. H. Wilson in 
1900, there are included many famous names. Scarcely 
less noteworthy were the activities initiated by him 
in the hybridisation of plants. Under his direction, 
the first hybrid orchid was raised, Calanthe Dominii, 
the forerunner of a branch of horticulture that has 
grown to enormous dimensions at the present time. 
Very valuable work, too, was done in the improvement 
of hippeastrums, the East Indian group of rhodo- 
dendrons, as well as in fruits and vegetables. 

Sir Harry played a great part in the International 
Horticultural Exhibition of 1912, and his work for it 
was acknowledged by the bestowal of a knighthood 
on him. It is interesting to recall also that he was the 
last survivor of the managing committee of the previous 
International Exhibition of 1866. Ilis career may be 
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safely described as unique in horticulture in its length 
and activity. Two valuable standard works, the 
“ Manual of Conifer® ” and the “ Manual of Orchi- 
daceous Plants," were published under his auspices, 
although the actual work was done by his assistant, 
A. W. Kent. 

About ten years ago he retired from business and, 
having no one to succeed him, the Chelsea firm of 
Veitch came to an end, an event which can Only be 
regarded as a calamity to British horticulture, for 
never had it stood higher in public estimation than 
during the days when gardeners, both amateur and 
professional, watched in sadness its famous collections 
of trees, shrubs, and hothouse plants being dispersed 
under the hammer. For the rest of his life, until 
within a few months of his death. Sir Harry worked 
actively in the interests of the Royal Horticultural 
Society, the astonishing success of which owes much 
to him, and in helping the many charities in which he 
was interested. 

We regret to announce the following deaths : 

Dr. R. Kidston, F.R.S., the distinguished pal®o- 
botanist, on July 13. 

Prof. A. Marshall, emeritus professor of political 
economy. University of Cambridge, on July 13, aged 
eighty-one. 

Sir Sydney Russell-Wells, member of Parliament 
for the University of London and vice-chancellor of 
the University 1919-22, on July 14, aged fifty-four. 

Mr. Dean C, Worcester, first secretary of the 
Interior, Philippine Islands, who was largely respon- 
sible for the establishment of the Bureau of Science, 
the Philippine General Hospital and the College of 
Medicine in the islands, formerly assistant professor 
of zoology and curator of the museum at the 
University of Michigan, on May 2, aged fifty-seven. 


Current Topics and Events. 


Representatives of a number of educational, 
scientific, and commercial bodies in Great Britain and 
Overseas attended a conference organised by the 
Decimal Association at the Institution of Electrical 
Engineers on July 9. The main subjects discussed 
were the Association's proposal to divide the shilling 
into ten pence instead of twelve, and to alter the 
Imperial gallon s o as to make it equal to four litres. 
The former proposal means a twenty per cent, increase 
of the value of a penny, and by it '* an almost com- 
plete decimal coinage would be secu ed, while pre- 
serving the old names oil. s, d. and the three-column 
method of book-keeping, and incidentally a reasonable 
solution of the present impasse in penny postage and 
penny fares would be found.” At present, services 
and commodities which could be profitably provided 
for slightly more than a penny are subjected to a 
fifty per cent, increase, whereas a penny would be 
sufficient if the value were increased as suggested. 
Mr. Harold Cox, who was a member of the Royal 
Commission on Decimal Coinage in 1920, said at the 
conference that if this proposal had been before the 
Commission he believed the majority of the members 
would have been in favour of it. The proposal to 
make the Imperial gallon equal to four litres instead 
of the present 4*34, so that the quart would become 
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one litre and the pint half a litre, arises largely from 
the present confusion in the use of the designation 
” gallon ” in commercial transactions relating to motor 
spirit and lubricating oils. The American gallon has 
a capacity twenty per cent, less than the Iihperial 
gallon, and in South America a capacity of four litres 
is being called a gallon, so that a single name is being 
used for three different quantities. The introduction 
of a four-litre gallon would, of course, be an important 
step towards the adoption of other metric weights and 
measures in Great Britain. Whatever may be said in 
favour of the British system, it can never become an 
international system, and as trade develcJps with new 
countries the need for the use of a universal language 
of quantity by British firms must become more 
important every year. The conference passed resolu- 
tions^ urging the Government to appoint a committee 
to examine and report upon the proposals discussed. 

In connexion with a recent paragraph concerning 
the therapeutic action of chlorine gas, it is of interest 
to observe an account in the Sunday Express of 
July 6 of the introduction as an antiseptic of a com-, 
pound containing chlorine. There are two ways in 
which chlorine can be used therapeutically ; in one 
method, a very dilute mixture of the gas in air is 
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nhaled ; in this case the effect is confined to the 
-espiratory tract; in the other method a solution 
containing chlorine in very dilute solution is applied 
iirectly to the injured area as an antiseptic. It is 
lot usual to utilise a solution of the gas itself, but 
some compound which is readily split up giving rise to 
in evolution of chlorine. Solutions of hypochlorous 
icid and h3^ochlorites were thus used during the 
Wax in the method of continuous irrigation of wounds. 
The new substance referred to in the Sunday Express 
oy Callimachi is trichlorophenylmethyliodosalicylic 
icid. It will be observed that the basis of the com- 
pound is salicylic acid, which has itself antiseptic 
properties, but is more frequently in use as an anti- 
P3rretic. Combined with the chlorine group, it is 
probable that a compound actively germicidal may 
pe obtained ; the chlorine dissociated from it will 
stimulate the tissues to pour out white blood cells 
and lymph to destroy the bacteria, while at the same 
time the salicylic acid radicle itself will attack the 
latter directly. It may be remarked that the other 
radicles combined with the salicylic acid will probably 
enhance the antiseptic value of the compound. 

A RECEPTION was given at one of the conference 
halls of the British Empire Exhibition, Wembley, on 
July 8, by the Italian delegation to the World Power 
Conference, at which some films and slides were shown 
and interesting particulars were given of Italian 
power plants. Ing. G. Semenza introduced Sen. 
Prince Ginori Conti, who gave an illustrated lecture 
on the production of power from natural steam, which, 
after a certain amount of experimenting, is now used 
on a practical scale in various parts of the country. 
The steam issues from natural fissures, or bored wells, 
at pressures not exceeding 3 to 5 atmospheres, at 
temperatures up to 150® C. On account of this low 
pressure and the difficulty in condensing, owing to 
the presence of various gases mixed with it, the 
natural steam is not employed direct in the engines, 
but is used to heat special boilers to produce pure 
steam at a higher pressure. The largest plant of this 
kind, at Lardarello, contains three turbo-alternators, 
each of 4000 H.P. Ing. Emirico Vismara then showed 
some films illustrating hydro-electric power develop- 
ment in Italy, which started in 1892 with the famous 
Tivoli -Rome transmission, and in connexion with 
which plants will shortly be complete aggregating 
about a million kilowatts. Very high heads are avail- 
able in the mountainous districts. The Moncenisio 
plant, for example, works under a head of 4200 ft., and 
among the extensive schemes projected in the Trentino 
is one for utilising a head of 6150 ft. Illustrations 
were given of the combination of irrigation schemes 
with electric power development and the manufacture 
of cyanamide artificial manures by the electric furnace. 
The linking up of the many water-power stations into 
one vast national power network is in active progress. 
This will involve a connexion to Sicily across the 
Straits of Messina, for which the relative merits of a 
submarine power cable, a tunnel, and an aerial line 
are being investigated. The last mentioned would 
require the construction of two towers, each a thousand 
feet high and two miles apart, to allow for a sag of 
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900 ft. The films shown included some very beautiful 
examples of Italian scenery. 

In the year 1876 Lord Kelvin, then Sir William 
Thomson, took an active interest in the formation of 
the Loan Collection of Scientific Apparatus exhibited 
in the Western Galleries of the Science Museum, then 
part of the South Kensington Museum. He was a 
vice-president of the section Physics," and at the 
Science Conferences held in the Western Galleries in 
May 1876 read two papers : " The Principles of 
Compass Correction " and *' Electrical Measurement." 
Many of the original instruments of his invention 
which were lent by him for inclusion in the Loan 
Collection were allowed to remain permanently on 
exhibition in the Museum as gifts or loans, of great 
interest in the history of science. Since last autumn, 
when the Western Galleries were cleared to make 
room for the Imperial War Museum, most of these 
valuable objects have been stored away with 80 per 
cent, of the science collections previously exhibited in 
the Western Galleries. By utilising the main gang- 
way of the unfinished gallery of the new Science 
Museum building in which, since last November, the 
remaining 20 per cent, of the collections have been 
exhibited, it has been possible to bring together these 
original Kelvin instruments so as to form a temporary 
exhibition of considerable interest in connexion with 
the Kelvin centenary. The following objects are 
included r Marine galvanometer used in the Atlantic 
cable expedition of 1858 ; iron-clad marine galvano- 
meter used on board the Great Eastern in the Atlantic 
cable expedition of 1866 ; double curb transmitter 
syphon recorder ; various types of electrometer 
original models of the tide-predicting machine 
harmonic analyser for tidal computation ; naviga- 
tional sounding machine ; binnacles ; mariner's, 
compasses. 

A TEMPORARY exhibition of geophysical apparatus,, 
etc., has been placed in the new building of the Science 
Museum, South Kensington, in the southern half of 
an unfinished gallery, the contents of which have been 
entirely rearranged. By arrangement between the 
Board of Education and the Royal Society Committee 
organising the Exhibition of Pure Science at the 
British Empire Exhibition, Wembley, it was intended 
that this exhibition should be placed in one of the 
new galleries of the Science Museum, but delayed 
progress towards the completion of these galleries has 
made it necessary to arrange the collection as above. 
It consists chiefly of objects selected from the per- 
manent collections of the museum. To these have 
been added certain objects which, owing to the. 
limited space available in the British Government 
Pavilion of the British Empire Exhibition at Wembley, 
cannot be shown there during the whole period of that 
Exhibition. The collection serves to give some idea 
of the history of the different sciences (meteorology, 
seismology, gravity, terrestrial magnetism, atmo- 
spheric electricity, geodesy) included under the 
general heading of geophysics, and to illustrate recent 
British contributions to these sciences. 

Arrangements have been made to establish at 
Oxford in October next the Imperial Forestry 
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Institute, which is intended to serve as an educa- 
tional and research centre for the British Empire. It 
will be a University institution, with the professor of 
forestry as its director ; but it will be under the control 
of a Board of Governors, with a Forestry Commissioner 
as chairman. The educational work of the Institute 
will comprise (i) post-graduate training of forest service 
probationers and other qualified persons, (2) training 
of research officers in special subjects, and (3) pro- 
vision of courses for selected officers already serving. 
The Institute will be open to various categories of 
students, who must as a rule have had previous train- 
ing at a university in forestry or some allied science. 
The normal course of study will extend over one 
academic year, and the subjects dealt with will cover 
the whole range of forestry. The main cost of the 
Institute will fall in the first instance on the Forestry 
Commission and the Colonial Governments ; but it is 
hoped that the Dominion Governments and India will 
give some financial assistance. Temporary accommo- 
dation has been arranged ; but larger buildings will 
be necessary, and the formidable task of obtaining 
funds for the purcjiase of a site and the building of the 
Institute remains. 

Sudden changes of temperature were character- 
istic of the weather conditions which prevailed in 
England at the close of the second week of July. An 
anticyclone to the south-east of the British Islands had 
asserted itself and was temporarily controlling the 
prevailing weather. With a south and south-east 
wind blowing from the heated continent of Europe, 
high summer temperatures were experienced on 
Saturday, July 12, the thermometer in the shade 
registering 87® F. at Kensington Palace, the recording 
station of the Meteorological Office for London, a 
similar reading being registered at South Farn borough 
and Hunstanton, while at Nairn, in the north of 
Scotland, the temperature was 80°. This is the 
highest temperature as yet this year, although it is 
not uncommon for summer temperatures of 90*^ and 
above to occur occasionally in London ; during the 
heat wave and thunderstorm in July last year the 
thermometer on July ii and 13 registered 92^ at 
Greenwich, and at the corre.sponding time in 1921 the 
shade reading was 94®, while in 1900,' 1911, 1912, and 
1914 the thermometer rose to 90^ and above in July. 
The highest shade temperature on record at Greenwich 
is 100“ on August 9, 1911. Owing to the spreading 
in of a cooler current of air from the Atlantic, which 
caused a temporary displacement of the anticyclone, 
there was a brisk fall of temperature on Sunday, the 
transition occasioning thunderstorms and heavy rains 
in places. The anticyclone surged to the north- 
westward again on Monday, July 14, and there was a 
return of the bright and hot weather. 

A MEMORANDUM forecasting the probable amount of 
monsoon rainfall in 1924 was submitted in the early 
part of June to the Government of India by Sir 
Gilbert T. Walker, the Director-General of Observa- 
tories. The monsoon rainfall of India is affected by 
previous conditions over various parts of the earth. 
Snow in the mountain region north-west of India is 
an important feature ; the accumulations at the end 
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of May were markedly about normal from Afghanistan 
to Almora, especially at the^higher elevations, and this 
excess of snow may be expected to retard appreciably 
the development of the monsoon. Among other 
factors are the rainfall percentages over Java ; these 
were in defect during the period October to February, 
which indicates abundant monsoon rainfall in India. 
For the Peninsula, the indications from S. America, 
the Cape, Java, S. Rhodesia, Zanzibar, and the Aleu- 
tian Islands are this year all favourable. For north- 
west India most considerations are favourable. 
Summarising the effects, it is forecasted that there 
will probably be some delay in the establishment of 
the Arabian Sea monsoon, particularly in north-west 
India. In the rainfall of the Peninsula an excess may 
be expected. The indications for north-west India are 
said to be conflicting, but in spite of heavy snowfall 
the rains there are likely to be normal or in excess. 

Dr. R. F. Ruttan, director of the Department of 
Chemistry, McGill University, has been appointed 
Dean of the Faculty of Graduate Studies and Research 
to succeed Dr. F. D. Adams, who has resigned from 
the University. Dr. Ruttan was president of the 
Royal Society of Canada in igg[9 and of the British 
Society of Chemical Industry in 1922. He was 
appointed an original member of the Honorary 
I Advisory Council for Scientific and Industrial Re- 
search for Canada in 1916. He represented the 
Dominion at Brussels in 1919 on the International 
Research Council and was a member of the com- 
mittee which framed the constitution and statutes 
of the International Union of Pure and Applied 
Chemistry. Dr. Ruttan is an active and successful 
investigator, a good organiser, and has developed a 
very strong graduate school in chemistry at McGill. 
He is regarded as an excellent choice for the head of 
the Graduate Faculty. 

W. C. Allee refers in Science (vol. 59, p. 521, 1924) 
to his recent two months' visit to Barro Colorado 
Island, the site of the new station for tropical research 
in Gatun I.,ake, Panama Canal Zone. The island was 
the largest of the old hills rising above the valley of 
the Chagres River and consequently is now the largest 
of the islands in the man-made Gatun Lake. Com- 
fortable living quarters have just been erected and 
equipped so that a small party can live and work with 
comfort in the jungle, which is of the rain forest type 
and spreads over the five square miles of the island. 
Ants and termites are common and offer excellent 
opportunities for the study of habits and for the 
collecting of commensals ; several new species of the 
latter have already been found. Peripatus occurs 
on the island. Birds, lizards, armadillos, peccaries, 
racoons, night monkeys, white-faced monkeys and 
black howling monkeys are common and relatively 
tame, and among other mammals found either on the 
island or near by are tapirs, sloths and ant-eaters. 
The station affords an opportunity for the study of 
the physical conditions under which animals live in 
this sort of jungle and has the great advantage of 
ready accessibility — ^being only two hours' journey 
from Panama City. 
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Sir William Pope has been elected a foreign member 
of the Reale Accademia Nazionale dei Lincei of Rome, 
in the Section of Physics and Chemistry and their 
Applications. 

The autumn meeting of the Iron and Steel Institute 
will be held at the British Empire Exhibition, 
Wembley, on September 4-5. Applications to attend 
the meeting must be received at the Institute not 
later than August 15. 

We learn from Science that William Gaertner, 
president of the Gaertner Scientific Corporation, 
Chicago, has been awarded the Howard N. Potts 
Gold Medal by the Franklin Institute, in considera- 
tion of his notable achievement as a designer and 
maker of scientific instruments, materially contribut- 
ing to the success of the research in physical science.'* 

Applications are invited for an inspectorship of 
agriculture under the Sudan Government. Candi- 
dates for the post must have had a thorough practical 
and scientific training in agriculture and possess the 
national diploma or a university degree in agriculture. 
Particulars of the appointment arc to be had from the 
Inspecting Engineer,, Egyptian and Sudan Govern- 
ments, Queen Anne’s Chambers, Westminster, S.W.i. 

The Department of Scientific and Industrial Re- 
search invites applications for the post of super- 
intendent of its chemical research laboratory. Candi- 
dates should have special knowledge of some branch 
of pure or applied chemistry. Particulars of the 
duties attaching to the post and a form of application 
can be obtained from the Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, S.W.i. Applications must reach the depart- 
ment not later than September 30. 

The International Commission on Illumination 
will hold its sixth session at Geneva from July 21- 
July 25. The session meets under the presidency of 
Dr. E. P. Hyde. Twenty-six papers on subjects I 
connected with illumination are being presented, 1 
and delegates from America, France, Great Britain, 
Italy, Japan, Poland, and Switzerland will be present. 
The papers deal with photometric nomenclature, 
primary standards of light, heterochromatic photo- 
metry, automobile and industrial lighting, and legisla- 
tion. It is expected that, as a result of the discussions, 
progress will be made on several problems in which 
international agreement and co-operation is desirable. 

The annual meeting of the British Medical Associa- 
tion opens with the meeting of the Representative 
Body on July 18, and on the evening of Tuesday, 
July 22, Mr. Basil Hall will deliver his presidential 
address at the Regent Picture House, Manningham 
Bane. Among the eminent foreign guests who will 
be present are Dr. Alexis Carrel of New York, Prof. 
Ignacio Barraquer of Barcelona, and Dr. Van den 
Bergh of Leyden. Before this address, the president 
will present the Stewart Prize to Prof. E. Mellanby, of 
the University of Sheffield, for his important dis- 
coveries;;|on_the relation between rickets and dietetic 
deficiency, and the Gold Medal of Merit of the Associa- 
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tion (the highest award in the bestowal of the Associa- 
tion) to Dr. H. B. Brackenbury for his arduous and 
distinguished services to the Association and the 
medical profession. 

The summer conversazione of the Natural History 
Museum Staff Association was held on July 2, and 
was attended by a large number of members and 
visitors, many of the latter coming from overseas. 
The remarkable series of specimens which had been 
arranged by the desire of Dr. W. Bateson, a Trustee 
of the Museum, to illustrate the variation in characters 
in three zoological groups — birds, mammals, and 
molluscs — attracted much attention. Considerable 
interest was also taken in the selection exhibited from 
the collection mainly of vertebrate fossils made by 
the late Mr. R. W. Hooley in the Wealden of the Isle 
of Wight. This extensive collection has recently 
been acquired by the Trustees. Other notable 
exliibits included a new plant genus belonging to the 
family of Umbelliferae and collected by the Misses 
Godman in Central Africa ; and a few examples of 
the splendid photographs taken by Mr. M. Maxwell 
of the elephant and the rhinoceros. 

The Lecture Bureau of the Selborne Society has 
already issued its list of lectures for the 1924-25 
season. The names of more than fifty lecturers 
appear in the list; the subjects offered number con- 
siderably more than three hundred, and thus afford 
a very wide field for selection by those desirous of 
engaging lecturers during the forthcoming season. 
The Bureau caters for all tastes ; literature, art, 
scenery, folk-lore, commerce, psychology, and many 
of the branches of natural science are well represented 
on their list. We note, however, that while physical 
and biological subjects are named fairly frequently, 
there is ;.n absence of those concerned with chemical 
processes. Considering how largely these enter into 
the industrial life of the present day, we venture 
to suggest tliat there are, up and down England, 
numerous audiences eager for clear information on 
such topics. Inquiries concerning these lectures 
should be addressed to the Secretary, Selborne 
Society, The Hermitage, Han well, W.7. 

The Rockefeller Foundation has issued a review of 
its activities during 1923. compiled by the president, 
Mr. George E. Vincent. A sum of more than eight 
million dollars was expended in forwarding public 
health and medical education in all parts of the world. 
The work included the support of 636 fellowships, 
international visits, emergency relief to institutions of 
15 European countries, contributions to schools of 
hygiene, hookworm campaign in conjunction with 20 
governments of the world, yellow fever campaign in 
Brazil, contributions for medical education in Great 
Britain and other countries, and malaria control in 
several countries. 

In a lecture given by Mr. T. Thorne Baker at the 
Royal Society of Arts on “ Photography in Science, 
Industry, and Medicine ” (R.S.A. Journal, June 23), 
which was illustrated by a very large number of 
examples, the lecturer said that “ the plate chemist 
has ieamed the secret of the sensitiveness to light of 
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silver bromide, he can produce an emulsion in gelatin 
of this unique substance, which shall have a pre- 
determined size of grain, of contrast-giving power and 
rapidity. He can make it sensitive to all the colours 
of the spectrum, to the invisible infra-red and ultra- 
violet rays, to the X-rays and shortest wave motions 
produced by radium.’' Mr. Thorne Baker explains 
that the sudden disappearance of pictures transmitted 
by telegraph was because the cost of transmission 
proved to be “ altogether prohibitive.” He hopes 
that before long a new system will be available on a 
really commercial scale — the time of transmission 
being reduced to zj minutes. 

We have received No. ii8 of Abderhalden’s 
” Handbuch der biologischen Arbeitsmethoden ” 
(Lieferung ii8, Abt. 2, Physikalische Methoden, 
Heft 4. Die meteorologischen Messmethoden, von 
Walter Georgii ; Die Makrophotographie, von Marie 
Kundt ; Farbenphotographie, von Walter Thiem. 
Pp. 483-618. Berlin und Wien : Urban und Schwar- 
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zenberg, 1924. 6*40 Schw. frs.). It deals with 

meteorological measurements, such as temperature, 
pressure, moisture, wind -.strength, etc.; macro - 
photography and colour photography. The matter 
is strictly practical, and not overburdened with a 
variety of methods or formulae. In the photographic 
section, the support and manipulation of the camera 
and the support of subjects of various kinds are dealt 
with at length, as well as the numbering of series, 
as for indexing purposes, the copying of diagrams, 
engravings, and so on. The few pages on colour 
photography give just the extra assistance needed for 
the use of autochrome and ” Agfa ” colour plates by 
daylight and artificial light. 

Mr. F. S. Spiers, secretary and editor to the Fara-. 
day Society and secretary to the Institute of Physics, 
has moved his office to 90 Great Russell Street, W.C.i 
(Telephone, Museum 5718). The publishing office of 
the Journal of Scientific Instruments is now also at this 
address. 
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The Lesser Magellanic Cloud. — ^There have 
already been several estimates published of the 
distance of this object. Prof. Harlow Shapley 
(Harv. Coll. Obs., Circ. No. 255) revises these in the 
light of new photograpliic determinations of the 
magnitudes and periods of the numerous Cepheid 
variables in the Cloud. The results point very con- 
sistently to a distance of 31 kiloparsecs or 100,000 
light-years. He notes that Dr. R. E. Wilson’s 
researcheS'On the proper motions of galactic Cepheids 
tend to make the estimated distances of clusters and 
the Magellanic Clouds smaller by 20 or 30 per cent. ; 
but that this reduction may be cancelled if Kapteyn’s 
suggestion of systematic errors in the accepted proper 
motions in tleclination should be correct. He proposes, 
therefore, to postpone any correction till the question 
is settled. 

The diameter of the Cloud is O500 light-years, and 
its depth in the line of sight is presumably of the same 
order, so that it is no inconsiderable universe in 
itself. Its brightest stars are estimated to be of 
absolute magnitude -7*0, and diameter 1000 million 
kilometres, thus exceeding Betelgeux and An tares in 
size. It has been found possible to ascertain the 
general spectral types of some of them : types K5 and 
M occur among these, and the largest diameters are 
to be expected in these types. 

The Cloud is receding with a speed of 170 km. /sec., 
equivalent to a kiloparsec in 6 million years ; Prof. 
Shapley suggests that it may have been a galactic 
star cloud 200 million years ago. 

Distribution of Energy in Stellar Spectra. — 
The spectral energy curves of stars of types F5, A, and B 
have been measured by M. J . Baillaud, Comptes rendus 
of the Paris Academy of Sciences, May 12, and are 
found to be distributed into three groups, one for 
each type. The curve of Procyon (F5, dwarf) is the 
only one of those measured which approximates 
throughout to the “ black body ” form ; those for 
types B and A have no relation to a black body curve, 
whatever temperature is assumed, at any rate for 
wave-lengths shorter than 500 m/* ; it is thus im- 
possible to use the curves for the determination of 
temperature. The author concludes that the origin 
of the observed continuous spectrum is not the same 
for the white stars as for the yellow ; for the sun 
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and dwarf stars like Procyon, the continuous spectrum 
apparently comes from a photosphere consisting of 
incandescent solid particles ; for A and B stars the 
radiation seems to come from masses of gas at high 
temperatures ; hydrogen and certain metallic vapours 
have been observed to emit continuous spectra, of a 
similar nature to those of these stars, in the laboratory. 
In certain cases, there appears to be a combination 
of the above sources of radiation ; this may be due 
to the emission of black body radiation by a central 
nucleus, and of a high peaked continuous spectrum 
by surrounding gases. f\ 

Spiral Structure in Star Clusters. — Attention is 
directed by Dr. P. ten Bruggencate, in the Zeitschriff 
fur Physik for June, to the discovery of remains of spiral 
structure in the B stars of the star cluster Messier 13, 
by Freundlich and Heiskannen. Dr. Bruggencate 
has plotted the bright and the fainter stars separately, 
on millimeter paper, for Messier 3 and Messier 15 ; 
and finds that the 150 bright stars of the former 
cluster show distinct signs of a spiral structure, while 
270 fainter stars indicate an elliptical arrangement, the 
direction of the major axis of the ellipse being estimated 
with considerable certainty. Apparently the line 
joining the two points on either side of the cluster 
from which the arms of the spiral proceed, coincides 
in direction with the major axis ot the cluster, as is 
required by the theory of Jeans. For Messier 15 
there is not much evidence of spiral structure ; but 
the Bonn catalogue is not sufficiently complete for 
accurate investigation of this cluster. Messier 37, 
which is an open cluster, shows Shaplev's phenomenon, 
i,e, the giant stars are brighter the redder their colour, 
which indicates that they have a common origin ; 
the complete catalogue of this cluster by v. Zeipel and 
Lindgren was employed, and it was divided into four 
concentric rings, the principal axis of inertia for the 
B and A stars of each ring being determined by 
counting. The direction of this axis was found to be 
constantly twisted in the counter-clockwise direction 
in proceeding outwards, the total observed twist 
being a little more, than 45^. Thus even in an open 
cluster remains of a spirm structure may be found 
when the larger stars belongpg to it are examined, 
the smaller stars which originally had a similar 
structure having become irregularly scattered. 
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Research Items. 


Disintegration in Primitive SociETiEs.-7-Capt. 
G. Pitt-Rivers, . in his presidential address to the 
Section of Ethnology and Anthropology of the. 
Australasian Association for the Advancement of 
Science in 1923, which has recently been issued in th^ 


until it is inhibited altogether by about the tenth day ; 
(2) a large number of parasites are destroyed between 
the lothand 14th days ; and (3) the rest of the trypano- 
somes — ^non-reproducing adults^ — are finally destroyed. 
The first resistance is due to the formation in the 


Report^ of the Association, offers some interesting^^ blood of the rat of a reaction product which inhibits 
suggestions in reference to teSts which might be . ^j^reproduction of the tr3^anosomes but does not destroy 
applied in estimating the trend of development in arij|^(heir vitality; the second resistance is as yet not 
given community, referring in pai:ticuto:*toit]^^xplicable, ► but the third— the destruction of the 
changes which are brought about in a:r5piimffi^^^|organisms — is brought about by the formation of a 
society when in contact with wlute civilisation^felysin. Suggestive observations are recorded on the 
For this ptirposp a comparison of different cultures'.^" effects of a change of diet on Trichomonas muris in 
and their social and moral systems is not adequate f |the caecum of the rat — ^for when heavily infected rats 
but a standard or norm is to be found in the tendency ,^ ;ivere put on a well-balanced carnivorous diet for a 
to integration or disintegration. Taking, for example, week, the number of Trichomonas decreased almost 
the Papuo-Melanesian and Micronesian cultures, the? yto disappearance, apparently owing to alterations in 
principal factors of social integration are: (i) the. the bacterial content of the caecum and in the products 


chieftainship ; (2) magic^and sorcery ; (3) the system 
of exchange of gifts, partly economic, partly ceremonial 
and non-economic. In the case of each of these the 
effect of contact with white civilisation has been - 
disintegrative. In Papua the institution of a village 
policeman as the chief district authority has under- 
mined the position of the chief without ensuring that 
the substitute shall be of a type to take his place 
in the native's estimation ; while by suppressing 
sorcery and magic the administration has destroyed 
the strongest influence which made for law and order. 

Foraminifera of Lord Howe Island. — ^Messrs., 
K. Heron-Alien and A. Earland (Journ. Linn. Soc., 
7 ool., vol. 35, 1924) describe a collection of Foramini- 
fera, made by Prof. R. D. Laurie at Lord Howe 
Island, South Pacific, which contains 199 species and 
varieties. Two new genera are described — Craterites, 
which is related to Orbitolites, and Diffusilina, the 
neatly constructed test of which and the high propor- 
tion of cement in its finished exterior surface indicate 
affinities with* the Lituolidae, but it has no close 
relationship to any previously recorded type. The 
authors direct attention to the profuse occurrence of 
species in reproduction, both'^by viviparity — ^young 
examples being found in a cavity resulting from the 
absorption of the internal septa of the test — and by 
" budding " from the aperture. The material was 
from the reefless area of the island only, and the 
authors believe that many species would have been 
added to the list if a collection had also been made 
among the re^s and in the lagoon. The material 
shows that a large proportion of the specimens are not 
of local origin but are more or less water-worn and 
have travelled some distance. Many of the species 
recorded have a wide range, from East Africa through 
the Malay and Australian seas to the Pacific, 

Medicai. Protozoology. — In a recent lecture on 
medical zoology {Amer. Naturalist, vol. 58, pp. 1-23/ 
^924) Prof. R. W. Hegner ■ surveyed the recent in-. 


■ of their activity.' Prof. Hegner suggests' that a 
carnivorous diet might be an effective method of 
treatment of flagellate dysentery in man, and states 
that the method has been put into practice in a few 
cases with ** remarkably rapid and satisfactory" effects. 

Acidophilus Milk. — ^Artificially prepared soured 
milk$ have been made use of as articles of diet in 
various parts of the world from time immemorial, and 
years ago Metchnikoff introduced the use of milk 
soured with the Bulgarian bacillus as a preventive 
of the onset of old age ! Recently Prof. I*. F. 
Rettger, of Yale University, has found that the 
Bacillus acidophilus produces a soured milk of con- 
siderable value in the treatment of intestinal toxaemias 
(Sciences Science Service Supp., June 13). Skimmed 
cow’s milk is boiled and cooled and inoculated with 
the organism, which is allowed to grow for twenty -four 
hours. At the end of this time the milk is curdled 
with a soft curd, and on shaking assumes the con- 
sistency of thin cream. Taken daily in quantities of 
from one to two pints, the fermentive and putrefactive 
bacteria in the intestines are much reduced in numbers 
with c<'rresponding benefit in suitable cases. , 

Temperature in the Nktherland Indies. — In 
Verh. No. 8, vol. i, part 5, the Royal Magnetic and 
Meteorological Observatory of Batavia has recently 
published a discussion of temperature by Dr. C. * 
Braak in continuation of other discussions on the 
climate of the Netherland Indies. A brief English 
summary is given as well as the full discussion in 
Dutch. Recent observations have been mostly used, 
as the older observations are generally untrustworthy, 
owing to defective exposure. Temperature is fairly 
uniform during the whole year, and in addition to the 
annual variation of winter and summer there is the 
influence of the monsoon. Whether the wind blows 
from south or north it brings air of equal temperature. 
Rain showers may cool the air temporarily, but 
^generally uniformity of temperature is apparent. For 


estigations on protozoa carried on in his department, ^daily differences in the dry season, the maximum 
f the Johns Hopkins University. He said thatj Ifemperatures are usually higher than in the wet 
arious theories had been put forward to account for:,‘ ^^ason and the minimum lower, the daily range being 
cJlapses in malaria, and that one of these seemed now^ greater in the dry season. The time of the maximum 
o be proved, for Dr. Ben-Harel had been able tdr« paries with the' height above sea level, and the 
now, by working on canaries infected wittif Proteo-i Maximum occurs relatively early at the high mountain 
oma, that when parasites are apparently absent ipetations, wherg night frosts are occasionally noted in 
roni the blood they exist in small numbers in the® ^August and . September. ' i Diurnal variation of mean 
pjcen and bone-marrow, where they undergo asexuaf ^ ?!air temperature from observations in the Archipelago 

'^? 5 stnd in the adjacent Indian Ocean gives an extreme 
Srange of o-Sy'' C., while for the sea it is 0*75® C. The 
Raverage air temperature is 26*05® C., the sea 27*10® C., 
ihe sea waiter being thus 1*05® C. warmer than the air, 
^e decrease of temperature with increasing height 
the; free atmosphere is discussed, and the variation 
‘'"^“'•' ^^iSpi^rature with depth. Monthly series of 


its, and stated that pure lines of this species had been| 
Drained by inoculating clean rats with single trypatib# 
>mes, and an intensive study h^d been tindert^^keril-i 
I ^^sistance which the rdt offers against ihfectk>hA^ 
nere are three manifestations of r 
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copious tables and diagrams, are given in the original 
text. The discussion is of the highest value for the 
advancement of the world’s meteorology, dealing with 
the temperature of the part discussed in the most 
complete and scientific manner. 

The Surface I.ayers of Oceanic Waters. — 
After studying the records of the Challenger soundings 
and plotting the density and temperature against 
depth, IM. J. Thoulet has found that there is a limited 
layer, near the surface of the oceans, in which thf^< 
denser water, due to evaporation at the surface, sinks; 
and is mixed by wave action with lighter water, con- 
taining less salt, produced by the action of rain, the 
melting of ice and the inflow of rivers {Comptus rendus 
of the Paris Academy of Sciences, May 12). The mean, 
thickness of this layer of mixture, or of rapid diffusion, 
varies in different parts of the ocean between 600 and 
800 metres, being greater in the tropics than near the 
poles ; a layer of minimum density divides it from the 
lower oceanic water, where there is only slow diffusion. 
The paper gives an account of the seasonal variations 
of this upper layer, which cause a movement of water 
towards the poles in summer, and a reverse move- 
ment in winter. The density in the minimum density 
layer varies from 1-0289 in hot regions to 1*0253 near 
the poles, with a mean value of about 1*0275. It is 
particularly regular in the South Atlantic and the. 
Pacific, where it is rarely so high as 1 -0280. 

The Vacuum Tube Discharge. — In the July issue 
of the Philosophical Magazine, Sir j. J. Thomson puts 
forward a theory of the electric discharge in gases at 
very low pressures such as are used in the older X-ray 
tubes, which is in better agreement with the experi- 
mental facts than the theory which depends mainly 
on the collisions between cathode rays or positive ions 
and the molecules of the residual gas for the source 
of ionisation. The process which takes place in the 
tube is rather as follows. The positive ions on strik- 
ing the cathode emit radiation which, falling on the 
cathode, causes a photoelectric emission from the 
cathode. The electrons emitted acquire a high speed, 
and cause the molecules of the gas to emit a second 
radiation, which in turn ionises the molecules it 
encounters. The recombination of the ions so 
produced constitutes the negative glow. On this 
theory, the difference of potential between a point 
in the dark space and the negative glow is pro- 
portional to the square of the distance of the point 
from the inner edge of the glow, which has been 
found to be the case by Dr. Aston. 

Action of a Transverse Magnetic Field on the 
Cathode Dark Space. — A communication from the 
Physikalisch-Technischen Reichsanstalt in the Zeit- 
schriftfur Physik for May, by Dr. A, Gunther Schulze, 
describes an ingenious device for obtaining a self- 
adjusting, plane, horizontal cathode, which allows the 
magnet poles to be brought fairly close together, and 
at the same time enables the glow di.scharge to be 
produced at a distance from the glass walls, .so that it 
is unaffected by them. A gUissnube, diameter 4 cm. 
and length 28 cm., is closed at one end, half filled with^. 
mercury, which forms the cathode, closed by a rubber' 
stopper through which pass a glass tube connecting 
with the air pump and the connecting wires, and is 
laid horizontally between the magnet poles, so that 
tlie lines of torce pass across parallel to the surface of 
the mercury cathode. The anode is near the stopper, 
and with a fairly high vacuum the glow discharge is . 
deflected in ji narrow band towards the sealed end of' 
the tube. The width of the dark space, measured ' 
vertically, is obtained by means of a cathetometer ; 
there is a minimum value for this distance 
which for all the gases investigated is near 0-70 mm. 
for pressures of not less than 20 mm., d is very little;; 
greater than this minimum value with zero magnetic,.' 
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field ,* but for low pressures it is much larger, and can 
then be reduced to the minimum value when the field 
is increased sufficiently. 

Extra High Frequency 7- Rays from’ Radium. — 
The secondary jS-ray spectrum from lead, excited by 
the 7-rays of radium and its disintegration products, 
has been photographed and 'investigated by M. J. 
Thibaud (Comptes rendus of the Paris Academy of 
Sciences, May 19). Eight lines have been found, the 
energy in kilovolts of each being as follows : 

.1 2.3 4 5 6 7 8 

152 203 258 330 516 593 671 1034. 

- All of these lines correspond with lines in the spectrum 
of radium and its disintegration products ; i, 2, and 3 
are identical with lines found by Ellis to belong to 
radium-B, 4 has been observed by de Broglie and 
Cabrera in the spectrum of the same substance, 5 
corresponds to a jS-ray originating in the K level of 
radium-C, 6 to one from the L level of the same 
substance ; the difference Jietween the energies of 
these two lines is 77,000 kilovolts, which agrees with 
the number, 75,000 kilovolts, calculated from other 
lines of the radium-C spectrum for these two levels. 
According to Ellis’s theory, these lihes may be due to 
a nuclear 7-ray, with energy 605,000 volts ; while 
line 8 of the lead secondary spectrum, which corre- 
sponds to a line from the K level of radium-C, is due to 
a 7-ray with energy i , 1 23,000 volts. Lead, which was 
used as the secondary radiator, is an isotope of 
radium-B, and the production of lines 1, 2, 3, and 4 
in its spectrum is to be expected. That the lines of 
radium-C are also obtained is regarded as due to the 
fact that the variation of the energies of the levels of 
radium-B and C is of the same order as the experi- 
mental errors. 

Syntheses of Methane from Coal Gas. — Work 
on the synthesis of methane from coal gas has been 
carried out in the laboratories of the South Metro- 
politan Gas Company, and some results were de- 
scribed at the annual meeting of the Institution of 
Gas Engineers. The preliminary complete purifica- 
tion of the gas from sulphur compounda necessary to 
avoid poi.soning the "catalyst involves the partial 
elimination of valuable unsaturated hydrocarbons 
from the gas, and the conversion of part of the carbon 
monoxide content of the gas to carbon dioxide. The 
loss resulting from these causes and the heat loss 
attributable to the exothermicity of the hydrogena- 
tion reaction would cause a considerg.ble increase in 
the cost of the gas produced. 

Photographic Development aftf.r Fixing. — 
Messrs. Lumidre and Seyewetz have communicated to 
the Paris Academy of Sciences a method which places 
development after fixing upon a practical basis, which 
is recorded in the British Journal of Photography of 
June 27. Hitherto this process has required about ten 
times the usual exposure, presumably because the 
substance of the developable image, whatever it may 
be, is soluble in the “ hypo ” used for fixing. By 
adding a little ammonia to the “ hypo ” and to 
the wash water, this drawback is overcome. The 
developer preferred contains sodium sulphite and 
paraphenylene-di^mine in addition to silver nitrate, 
and yields negatives that recall those on collodion 
plates in appearance and other characteristics. The 
developer is exhausted in about an hour, and if more 
density is required it may then be replaced by a fresh 
portion, and thus continued up to 10 or 12 hours’ 
duration. By this longer time the particles are about 
equal in size to those of the original silver bromide of 
the plate. Photomicrographs are given of the grain 
procfuced by development for i, 3, 7, 24, and 48 hours. 
Even the coarsest grained plate gives a fine grained 
:image unless development is unduly prolonged or the 
’ image is inteni^fied. 
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The Kelvin Centenary. 

TN the presence of a large and distinguished com-^[ ; back upon. To this progress, no one had contributed 
pany, including delegates from the principal , more than the great man whose memory they were 
scientific societies of Great Britain, the British met to honour that day. The celebrations originated 
Dominions, Belgium, Denmark, France; Italy, Japan* in a suggestion of Dr. Alexander Russell (president 
Mexico, the Netherlands, Norway, Poland, Russia,,^' of the Institution of . Electrical Engineers), but they 
Spain, Sweden, Switzerland, aijid the Unit^ ..S|at^i^ |iver0 V being -taken in by a long list of British 
of America, Sir Charles Morgan (presideitt\.'of ;:thi&| ihstitutibns and 1 b>y delegaj^^ from foreign societies, 
Institution of Civil Engineers) handed the- KelYii 1 r£ ^ho had come from all parts of the world to do 
medal to Prof. Elihu Thomson in the great baU;^ fjhonour to Lord Kelvin's name. The chairman then 
of the Institution of Civil Engineers on Thlarsday^l |i:e€eived addresses in writing from a large number of 
July 10. , " ;^breign delegates who were present. 

In making the presentation. Sir Charles Morgaiit .. v . - > ' 

explained that*^the medal (Fig. .1) was founded in^ Sir Joseph Thomson. 

JQ14, principally by British and%merican engineers^ Sir Joseph Thomson then proceeded to deliver the 
to commemorate the advancement by Lord KelviAj Kelvin oration. . In his opening remarks, he char- 
of those branches of science which are especially acterised Lord Kelvin as the Admirable Crichton of 
applicable to - engineering. The award is dealt with, physical science. A great physicist, he was at the 
by a committee of the presidents of the representative- same time a great mathematician and a great engineer. 
British engineering institutions, after their considera-'* He could make inventions as 'well as he could write 
tion of recommendations received from similar bodies - text-books, and could take out patents as well as he 
in all parts of the world, and, in accordance with the could write papers. Few men had sprung to fame 



l-'io. X. — The Kelvin Medal. 


terms of the trust, it is made to the person whom at such an early age. Born at Belfast, where his 
the committee finds to be the most worthy to receive father was professor of mathematics, he commenced 
this recognition of pre-eminence in the branches of his studies at Glasgow at ten years of age, when his 
engineering with which Lord Kelvin's scientific work lifelong connexion with that city and university 
and researches were identified. The only previous began. Before he was eleven he had won two prizes 
award of the medal was that made in 1920 to Dr. in mathematics, and before he was thirteen he had 
W. ('. Unwin, whom he was glad to see present. He gained further distinction in this subject as well as 
reminded his hearers that Prof, Elihu Thomson has in natural philosophy and logic. During these early 
been connected with the applications of electricity to years, his thoughts were turned to two subjects which 
lighting, and power from the early days of the were destined to play great parts in his subsequent 
Thomson-Houston arc lighting system to the vast career, the figure of the earth and Fourier’s theorem, 
present-day activities of .the General Electric Com.K .His later work with regard to the former produced 
pany of Schenectady. Prof. Thomson has made far*:^ .one of his most important contributions to physics, 
reaching discoveries relating to alternating and high^ " and the latter formed the underlying basis of much 
frequency currents and was a pioneer in electrical:?^ fof his other work.f William Thomson, as he then was, 
resistance welding. A past pressident of the Amencan^ ;^went into residence at Peterhouse, Cambridge, in 
Institute of Electrical Engineers, he has > been th(^ |3|.842V and was soon recognised as the most brilliant 
recipient of many high honours. In receiving the^ ^^athematici^n of his year, although he had to be 
medal, Prof. Elihu Thomson said that he regarded^ ^'content with the position of second wrangler in the 
the award as a compliment not only of a perslpna^ mattiematical tripos of 1845, He was, however, easily 
nature but also to the whole American electrica 1 :|: in the, .examination for the Smith’s Prize in the 

engineering profession. He liked to think of Lor^^bltowing year. -After taking his degree, he worked 
Kelvin as the supreme example of whgt a man^^felorv a few, months in the laboratory of Regnault in 
engineering science could be. . IMs had a great influence on his career, not 

hir Richard Glazebrook then took the chait* thinly in familiarising hira,,*with laboratory methods 
directed attention to the great , progress .achieye<}:^but also in introducing him to the work of Sadi' 
during the hundred years that they.; were ' on yrhich. the second law of thermodynamics 
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was afterwards based. In October 1846 . he was j . direct result^ bf ,,hiia^ ihv 5 estigation#/, he produced great 
^pointed to the chair of naturaL philosophy . at > effept on scibiiwp progress, indirectly by the en- 
Glasgow, which he held with such brilliance for fifty^;^ ijaitfeiasm which:die^ stimulated? in- others. This was 
three years, soon extending the meagre facilities foi'i particularly seen at the meetings of Section A 

experimental demonstration , which he found therei'ii M^the Biritishi^sSociatipn* which his personality filled 
Throughout his professorial career, he may be saidcto? |mth life' and ^|&teres Kelvin #as a man of out- 
have acted rather as an inspirer tjian as an instructor; .^JJ^anding^^gourin the union of theory and practice 
He filled the ablest students with ;enthusiaisnii?^the^¥^d .ihl^'^ii^iig .clevotion to a great idea, 
others with despair. ’ '"'-'V— 

The decade of 1850-60 saw ^the establishment Alexander Russell. 

the second law of thermbdyhamics/ and of Kelvin’s life and work was 

work in this connexi<m has claim to be regarded ^loiander Russell in an oration delivered 

the most important of his many important coniribu-'l; |e ■'th© t^ifitetery commemoration at the University 
tions to physics. he published^ ^Glasgow on' June 25 and published in pamphlet 
in 1851 a paper expounding the position of thermO^^ ajorm. Dr. Russell, .himself an old student of Glasgow 
dynamics in a masterly way, introducing the idea of attended Kelt’s lectures, spoke of Kelvin’s 

an absolute scale of temperature , cpr^ponding to that?: the chiefVimportance of science lay -dn its 

the readings of the gas thermometer; ^ He also found f^j. f^e material benefit df the human 
time to devote' to v"^thermo*electnGity and magnetic raco a nH hia’iin’hminrtftri enthusiasm in aoolvincr it to 


effect on scieiiwp progress indirectly by the en- 
^jhu^asm which:die; stimulated? in- others. This was 
particularly seen at the meetings of Section A 
p^^the ByitishiiAsSociation, which his personality filled 
Pith life' and:%terest. Kelvin #as a man of out- 
^anding^yig 6 ur 4 n the union of theory and practice 


.^"‘inspiring gCcdunt of Kelvin’s life and work was 
pyen.by’.prV Alexander Russell in an oration delivered 
Cei^texiusiry commemoration at the University 


time to devote' to /thermo-electricity and magnetic' 
and other problems. . r It is important to record tliat 
his paper on transient; electric currents in 1853 re- 
vealed the discovery Of the oscillatory nature of the 
discharge of a condenser in certain circumstances, w 
which is the/ basis Appn'iSyhk^ the whole study , of^ 
electrical ' oscillations and wireless telegraphy and 
telephony is founded. In further papers he dealt 
without intermission with discoveries of fundamental 
importance in nearly every branch of physics. An 
outstanding feature of his equipment for the attack 
of dynamical problems was his engineer’s intuition of 
how matter in motion would behave. The secret of 
his success in applying mathematics to physical 
problems was that he knew what to expect. With 
his striking originality, he was greater in developing 
his own methods than in following the lead of previous 
workers. In this respect he might be described as a 
good radiator but a bad absorber. For sixty years 
he worked at the elucidation of the theory of the 
luminiferous ether, and no small proportion of his 
total of 661 papers is devoted to this subject. 
Although he had to admit failure as regards direct 
results, a good deal of benefit arose indirectly from 
these investigations. The lecturer referred briefly to 
the new outlook opened up in the teaching of 
dynamics, etc., by the publication of Thomson and 
Tait's work on na,tural philosophy, to Lord Kelvin’s 

X 1 J j-s'iT’ i i-ii: __ 


face, and his unbounded enthusiasm in applying it to 
^ ameliorate oiif eyeryday life., He was impatienUof 
Ijfhe slow progress made in improving means of com- 


pnuusupny, w i^uru ^eivm s world .fo-day. Im iSjS he pointed out how 

fascination by g)W|ta1gc^roblems, and his theOTy sitnply electt^c^JJehiMr^-^duW be transmitted over 

invalidated iVeft distanSs; tnd^ law determining the size of 
hiQ maiiis has done much towards cheapening the cost of 

clectricdl distribution. Attention was also directed to 
the importance of his Work on electrical units and 
the propagation and retardation of curr^ts in cables, .gtanda^s, "For .the number, variety, and iniport- 
and Ills first connexion with Atlantic cable enterprise »» 

was his election, in 1855,^8 a director of the Atl^tic^i^/® worts 

Telegraph Co. to repr^ntfthe Scottish shareholders. i it not hJen 

He soon took a more active part and accompanied the hnw hpen nercentiblv 

original unsuccessful erme^Ition on the Agamemnon oS oiw 

in 1857. and the expe^tion in the following year, ^ 

when only brief connn unication was established, aS; 
well as the final successful «peditioil*of 1866. It is: 


/^aw the wofltf as it ^mighf bC 'H science, engineering, 
and human labour had ho limitations. 

Dr. Russell proceeded to outline Kelvin’s early 
years at Belfast, his brilliant career as a student at 
Glasgow and Cambridge, and his subsequent greatness 
as a professor, and spoke of the importance of his 
original work in mathematical physics generally and 
particularly in thermodynamics, submarine tele- 
graphy, terrestrial magnetism, and the oscillatory 
discharge of the Leyden jar, and his applications of 
the theories of gyrostatic action and vortex motion. 
Kelvin was also greatly interested in atmospheric 
electricity and his well-known navigational instru- 
ments include his deep-sea sounding machine, his tide 
predictors and analysers, and his famous magnetic 
mariner’s compass. It is not so generally known that 
he was also a pioneer of the gyrostatic compass, of 
which he made a model in 1884. The wonderful 
series of electrical measuring instruments designed by 
Kelvin bears witness to his ener^, his inventive skill, 
and his practical genius. His electrometers and 
electrostatic voltmeters arc in use in every country 
of the world vfo-d^y,. Ir^^,ijg78 he pointed out how 
simply electt^c®bhiw!^>^buJ^^^ be transmitted over 
great distances; and his law determining the size of 
mains has done much towards cheapening the cost of 
electrical distribution. Attention was also directed to 
the importance pf his Work on electrical units and 
> standards. " For, the number, variety, and import- 
*^Aiice of his great contributions to science,” continued 
,%r. Russell, stands without a rival. His works 


well as the final successful expedition 1866. It is^ I 
well known that the conversion of failure into' Success: !! 
w as in no small degree due to the ability and courage^ 
with which he faced the problems involved and py the^l 
instruments, including the marine gal vanbrnetei- an^ 
the siphon recorder, which He devised. , His ihstru:!^^ 
nients of another tj^e revoltirioniSed the practice 6:® 
electrical measurement geiidrally^) and the formation 
of the British Association GpnSmittee of 1861 on felec-_ 
trical standards was mainly due to ^ was h ^8 

who devised the first method of meaSiirin^, resistance* 
absolutely by the spinning coil. - - 

Kelvin" was a keen yachtsman, and Ms interest ia^ 
the sea led liim to make niost important contributkma^ 
to navigation in his deep-sea sounding inachme) tidie M 
predictor, and other 

NO. 2855, VOL. 1.14] 


Engin'eers. 

A i'ar^Vp^ariy of representatives of overseas elec- 
cal s engineering, .j^titwtions, who "are visiting 
nglah3»=^partly in canffexion , with the World Powder 
ay onferenpO' at ' Wembley, was entertained during the 

6f Electrical Engineers, 
pj^dprobec^ings/^^ W©te to .some extent com- 
-witllHliie .K^y^ celebrations, w^ere 

pii^%ur^i^d'bn .We3hb5d at a reception at 

the Victoria Embankment, 
DCi Alexander Russell, gave a 
the visitors. In the 
histadd he emphasised the truly inter- 
S!StrionaliPha;^cter^f ; science as evidenced 
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great workers Irora jhany lands. vlt was particularly 
fitting that their ^sit coincid^ with the- Kelvin^* 
centenary celebrations and the award of, the 
medal to Prof. Elihii Thomson, the successor of 
Kelvin as chairman 6f the International^* 
technical Commission. . In ahotibi^ '^m^ican ,3r:ep:-- 
sentative they were glad'^tq welcbme'T^pi .Kifchhe^ 
of Harvard. Prof. Keith (secret^ of, the^Ehgijne^ 
ing Institute of Canada) repU^' qn^h^hajjf^^ 
visitors, and in paying tribute, 

Kelvin referred to the part that: hfe nai^may »rih . 

early days of the harn^sing 6£';Si^a]g^H|Rej^ ^ 

tives were present from the foJloKiPff 

American Institute of Electrical 

cion de Ingenieros de Canunos^x^ifaWs^^^^ 

(Madrid), Associazione Elettrot^ica Itali 4 n% Dans^ 


;;AiB^n ■ Institute:~6f . El&trici^^ Eit^eers, Svenska 
^'Teknologforen^gent Vertening vanl^ecteuren van 
4!^ectipciitatabedrij^i9 N^erland, and other bodies. 
' »5flie. reception ’lyaS^Udweid by a lunchTOn at the 


^^;5^^'$|^:^tlrAtWnsofl (past prraident), 
'i vb^(i|CT ha»in'w''SSe!^'~'^ words of welcome m 
Ki|4f^eViw'|»|Eiag^:ji^^ was re- 


Institut van Ingenieurs {H®andV(§chM^i^^ 
Electrotechnischer Verein, Soci^te .Beige /deS>£l^ 
triciens, Soci6te Franj^:"'*’ 


if^thi^ylsiter^ttferiapd' of the 
JteiY^jneaal and the delivery 

bjj^ .Sir Joseph Thomson at the 
itilUoid ih tn&afternoon . The 

as 

have; already” included the Kelvin 

^banquet 6h Frid^;'; July i i;' a%id Visits to Wembley, 
/ Cambridge, the’ Bii'mingha^; jjis^^^ ' and Windsor, 
‘“and a lunch oh Tuesday bjf ihyitiation of Lord Ashfield, 

' ' ■ ' Railways of 


'"PHE above was the titlej^bf the" directly immersed in -the sli^in, tlie outer thic^ 

^ lecture delivered' at the' Institution of Civile [ envelope of gas entangles the electric particles, re- 
Engineers on Tuesday, July 8, by Prof Elihn Thoiht^* suiting in a decided elevation of charge or potential 
son. The lecturer recalled. Col. Crompton's Jam#; of the outer partially conducting layer. This charge 
Forrest lecture in 1005 entitIedf!‘MJnsolyed Prpblems may be carried around mth the revolving earth, so 
in Electrical Engineering,'* and propos# to deal withi that on the dark side a discharge takes place into the 
similar matters from the present point of view, ; shadow of the earth, continuing -until the received 
directing attention to the recent advances in .various . charge is exhausted, or there is no further entrance 
departments of electrical work. ; ,vf >*♦ • : .or absorption of ions on the side towards the sun. 

Speaking first of the velectrical - phenomena iii; This would account for the fact that most short-lived 
Nature, Prof. Thomson referred to terrestrial mag- aurorae begin in the Evening, and for the induced effect 

netism, and made the suggestion that the oxygen on telegraph lines during the disturbance, 

in the atmosphere, being magnetic in property, must The old phenomenon of St. Elmo’s fire has in late 
in a measure influence the direction of the lines of years a counterpart the corona surrounding high- 
dip within the atmospheric layer. Of all natural , voltage lines, which, since it involves a loss of energy, 
electrical manifestations the * thunderstorin is the should be avoided by increasing the. wir^ diameter or 

source of most difficulty Jn : electrical- undertakings, otherwise, such as possibly by j^keting the line with 

The view of its cause now^- generally adopted is that hollow beads or shells. The sanMjjfepotential limitation 

of Simpson, making it a water-drop phenomenon, exists in wireless antennae, where corona discharge is 

With the rapid passage of^ condensed drops through apt to produce distortion as well as loss of energy, 

an uprising current of air, , a 'fine 'Spray is torn from.. Turning to questions bf ; transmission of energy, 
them carrying a negative ph^rge* <-Ahd. leaving thel,; Prof. Thomson said that^ih :the bipkd^^ sense all 
diminishing drops positively; xj^rgedi-*,!^ lecture^."; transmission of energy ds-idiectripal in, its mature, as 
inclined to the view, that ^i^tning flash is more'^ all the properties of matter tqjibe funda- 

of a steep wave-frpxvt .dist|^g|.^^^ direction than;;, mentally electric. He de^t-'brieflyf with the con- 
a true oscillatory discharge, does : ditions of transmission linfs, tecaltog tha^t the flow of 

not prevent structures; fCapaWe ^ip^^^ beingj? energy itself is not in; the :oonducting wire but in the 

activated by the shocfe'bi a fi#yy^dischairg , Ther^^ space surrounding it.. Jp . prtos^^ low-frequency 
are still many unsblvied; - problen3ij| J connoted with^' currents little of the enerjmis f edited away into the 
protection of electrical .’apparatus aiifl lines from the . space. At high frequen^esv . the radiation , loss is a 
effects of lightning, but with increased transmission * measurable quantity, an^' at the highest frequencies, 
voltages and their ‘iV®ater.. (iegr#, of . insulatiPn^^;. as used in. wireless, transmission, practically all the 
lightning troubles may . be . expec:^eji;i' tp diminish’> energy p is ^radiated. .-..In .the ;.^astv. few years, the 
For the protection of buildings, .^hPweyer, there.-" ;advances made'^inriibis- form' ot. electric transmission 
ample security in the feteJliijentiApiflic^on of -have g^ven ris^^tp armew artpf unprecedented import- 
principle of providing;ilr best' pk^ tp'^easJh'^T ^^^ .ce-in thP-futirev?;:;^^^ 

so-called " ribbon diachareres,.. or i sriC^tive,:; dMiSt he^.featurea.».o^ particularly in the 

charges down the #me' ionised ait .streSyETjjit^f?t>u^^Bfdo3^opment bl^^h^j^fhfoei^eleptrpde.thermionic valve, 
or travelling with the wind, are mehripn^lfl olf conditions of land 

With regard to the. explanation of globulajBjfehtnmfMMin&M^ frarid^»Vfading '■ .^as among the 

which undoubtediyp ekisf^^Jittle ^inclined . to think that 

made. caused '^by displacement 

Magnetic storms and ^ aurbrm^ jtfb itt^he electrical con- 

recognised to be connected in some dfv^f^.vrlow#> preceding distant 

conditions. It would seeni that ■' 7* 

streams of electrified particles are:|>rojeet^*]a^fe TO e CT|Ki @]afpijMgM,l:]^«*f^ most.of electrical 

possibly up to 2000 mileS p# sSc; the magnetic properties of 

moving in its orbit near sudi af^^&txeaiiyi^jnnil^iMm no great advance on the high 
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no definite limit can yet be set upon the reduction 
of iron losses by improved material. The recently 
discovered " Perm-Alloy,” which magnetically satu- 
rates even in the earth’s field alone, points the way to 
improvements in instruments, and raises questions 
as to the possible discovery of other alloys with 
equally surprising magnetic qualities. It is not to 
be expected that any real substitute for copper as a 
conductor can be found, although aluminium can 
sometimes be substituted for transmission lines, and 
its higher resistance is even an advantage in certain 
cases of rotors of induction motors. In the matter- 
of insulation, however, there will always remain room 
for further advances. The difficulties in the design 
of large generatprs are now mechanical rather than 
electrical. 

Applications of electric transmission of power of 
another kind were mentioned in electric ship pro- 
pulsion now applied to the largest battleships, to 
transmit power from tlie high-speed turbines to the 
low-speed propellers with advantages of efficiency 
and facility of control, and in other craft in connexion 
with Diesel and other oil engines as well as on land 
in Diesel locomotives, “ petrol electric ” automobiles, 
etc. The still unsolved problem of continuous or 
alternating current motors for railway traction was 
'also dealt with, and other points in connexion with 
electric traction referred to included modern methods 
for suppressing flashing over at the commutators of 
rotary converters, and improved forms of control, 
including automatic control of sub-stations. In 
connexion with the beginnings of so-called ” super- 
power ” systems, an important problem is the control 
of power factor, and there is room for improved con- 
struction of static condensers for this purpose. 

Passing on to the application- of electricity for the 
production of heat, the lecturer indicated that it is 
more in localised heating for special purposes, or in 
the production of very high temperatures, that the 
field of electricity lies," than for the general warming 
of buildings. He dealt at some length with the 
possibilities of electric resistance welding of the 
flash ” and ” spot” welding varieties, which is fast 
superseding riveting in a great variety of work. 
Arc Wielding has also considerable application. In 
electric furnace work a recent development is the 
Northrup high-frequency induction furnace in which 
iron cores are dispensed with and currents induced 
in the crucible at a frequency of the order of 10,000 
cycles per sec. It is possible that currents of the 
neccssar>' high frequency may be provided by valve 
or arc generators instead of special high-frequency 
alternators. The great advantage of, electric heating 
in furnaces is the excellent control of temperatures 
and exclusion of gases. Electric heating can be 
carried out in vacuo, or, on the other hand, high 
pressures may be used with suitable furnace design. 

Dealing with electric lighting, the lecturer traced 
the progress from the open carbon arc to modern 
magnetite and other arc lamps considerably u.sed in 
America, and often in conjunction with mercury 
vapour rectifiers, and in the incandescent lamp, from 
the carbon filament lamp of forty years ago to the gas- 
filled tungsten lamp of to-day. It would seem, he 
said, that but little further advance in this field is to 
be expected. There is, however, much room for 
improvement in the application of the lighting units 
in illumination. 

Reviewing the situation regarding storage batteries. 
Prof. Thomson expressed the view that the ideal has 
not yet been reached either in the lead battery or 
in the nickel-iron cell, both of which have serious 
disadvantages, e.specially for electric vehicle work. 
Even the latter, useful as it may be in certain circum- 
stances, does not provide a true so^tion of the. storage^ I 
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battery problem ; ” perhaps,” he continued, ” there 
is no solution possible.” ^ 

There are many directions in which it is impossible 
to predict the developments of the future. ” Who 
is there,” Prof. Thomson said, “ to tell us of the 
momentous issues and events which may arise out 
of the studies in pure science, of atomic and molecular 
structure, and the energy relations involved, which 
. have become in large measure the chief study in physi- 
■ cal science of our day ? Perhaps our comparatively 
feeble begimyngs in thermionic emission and the 
Vmanipulatioh,’^ so to speak, of -electric ions, in- 
finitesimally small though they be, coupled with the 
knowledge of the electric structure of matter in all 
its forms, may be the foundation of a greater super- 
science of electricity of enormous importance to the 
future achievements.” 


University and Educational Intelligence. 

Aberdeen. — At the Summer Graduation on July 
10 the honorary degree of IX. D. was conferred on Dr. 
Michael Comport Grabham. Dr. Grabham delivered 
a lecture on July 9 on the ” Natural History of 
Madeira.” 

The degree of D.Sc. was conferred on Mr. H. E. 
Magee, for a thesis on ” The Influence of Food on the 
Respiratory Exchange of the Ruminant.” 

Edinburgh. — The following are among the change.s 
announced recently in the staff of the University ; 
Prof. J. C. Meakins, professor of therapeutics, is 
leaving in September to take up his duties as professor 
of medicine, McGill University, and physician-in-chief 
in the Royal Victoria Hospital, i\lontrenl ; Dr. 
Bevan B. Baker, lecturer in mathematics, is resigning 
on being appointed to the chair of mathematics in the 
Royal Holloway College ; Dr. O. S. (Jibbs, lecturer 
in materia medica, has left to take up duties as pro- 
fessor of this subject in Dalhousie University, Halifax. 

Dr. Frederick Walker, research student in the 
Geological Department of the University, has been 
awarded a Rockefeller Travelling Fellowship by the 
International Education Board. Dr. Walker will 
I undertake petrological research in the Geophysical 
Laboratory of the Carnegie Institution of Washington. 

London. — The hundredth anniversary of the 
foundation of University College will be celebrated 
in 1926, and Sir Gregory Foster asks members and 
friends of the College to send records, reminiscences, 
pictures, photographs, etc., which are being collected 
with a view to the production of a history of the 
College as a part of the Centenary Celebrations. Ail 
documents will, in due course, be returned unless the 
owners desire to present them for the College archives. 
Communications and parcels (marked ” (Centenary ”) 
should be sent to Sir Grfegory Foster at the College. 

The Sharpey Physiological Scholarship, of the 
annual value of 160/., founded in memory of Prof. 
William Sharpey, will shortly be filled, on the recom- 
mendation of the Faculty of Medical Sciences of 
University College, London. The Scholar has oppor- 
tunities for research, and takes a small share in 
teaching and demonstrating to students. Applica- 
tions should be sent to the Secretary of University 
College, London (Gower Street, London, W.C.i), not 
later than Saturday, July 26, 

^ St. Andrews^ — -Applications are invited for the 
post of lecturer in chemistry in University College, 
Dundee. Preference will be given to candidates who 
have specialised in physical chemistry. Applications 
should be received (in triplicate) by the Secretary of 
the University by, at latest, August 31. 

Sheffield. — The following appointments have 
been wade ; ;Dr. G. A. Clark, to a lectureship in 
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physiology ; Mr. E. F. Baxter, to an assistant 
lectureship in mathematics. 

TfiK Technical College, Bradford, invites applica- 
tions for the headship of its newly established depart- 
ineiit of commerce and banking. Particulars of the 
post and forms of application may be obtained from 
the principal, to whom the completed forms must be 
returned by, at latest, July 28. ' ^ 

Tnii British Research Association for the Woollen 
and Worsted Industries is inviting applications, to 
he received not later than July 31, for research 
fellowships and advanced scholarships. The fellow- 
ships will each be of the maximum annual Value of 
200/., and are tenable, in the first place, for one year, 
at an educational institution or elsewhere if suitable 
resources are available. The advanced scholarships 
are open to students and others, and are designed to 
enable the scholar to specialise. Courses of training 
in research work should generally be included in a 
candidate’s proposed curriculum. Applications, with 
particulars of past records, proposed course of work, 
and so on, should be addressed to the Secretary, 
British Research Association for the Woollen and 
Worsted Industries, Torringdon, Headingley, Leeds. 

Educational Ricskarch appears to have been 
pursued during the past* two or three years with 
extraordinary enthusiasm in the t United States. 
According to the Biennial Survey, 1920- 22, of the 
Bureau of Education (Bulletin, 1923, No. 42) no less 
than 80 city, state, and university bureaus for 
educational research have been maintained, experi- 
ments w’ere extensively carried on in all phases of 
school administration and instruction in numerous 
institutions, including 22 college and university 
laboratory schools and about 50 experimental schools 
for " progressive education,” while from numerous 
presses issued an abundant stream of articles, mono- 
graph series, reports, and books. Among the national 
educational organisations which play a prominent 
part in promoting educational research are the Ameri- 
can Council on Education (now closely associated 
with the American University Union in Europe), 
which studies the larger questions of educational 
policy, the Educational Research Association, the 
National Society for the Study of Education, the 
National Society of College Teasers of Education, 
the Carnegie Foundation for the Advancement of 
Teaching, and many others. The Bibliography 
appended to the Bulletin comprises 543 items. Those 
classified under organisation and administration deal 
largely wdth plans for classification in ability groups 
to the end that America may have no mute inglorious 
Miltons. 

The following awards, tenable at the Imperial 
College of Science and Technology, South Kensington^ 
during the year 1924-25, have been made by the 
Uqverning Body of the College : (a) The Henry George 
Blimmer Fellowship in pathology to Mr. H. 
Hewer, for a continuation of his research on ” The/ 
Role of Stimuli received by the Eye in the ColouiV 
Changes of Amphibia and Nerve Supply of tli% 
Bitijitary ” ; value about 300/. (renewal), {b) Thef 
Gas Light and Coke Company’s Research Fellowship;^ 
established by the Company for the purpose : blf 
encouraging experimental research in relation ' tdiS 
carbonisation, gaseous fuels and combustion, to 

Weston, for a continuation of his research 
‘ The Spectroscopic Investigation of the ^ames of* 
arbon Monoxide and Hydrogen and matte# cognate,., 
thereto”; value 200/. (renewal). .Bv the Ttustee^i 
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of the Beit Fellowships for Scientific Ressarch : 
Research Fellowships of the value of 250/. each to 
Mr. O. M. B. Bulman, for a continuation of his w-ork 
on ” Stratigraphical Geology ; The Fauna of the 
.Shineton Shales ” (renewal) ; Dr. W. E. Downey, 
*-for research on ” Photochemical Problems ” ; Mr. 
L. A. Harvey, for r^earch on ” The Nature and 
Function of the Cytoplastic Inclusions (Mitochondria 
jand Gmj^ Bodies) in the Cells of Vertebrates ” ; Mr. 
'R. Quarendon, for research on ” The Combustion of 
Gases in Nitrous Oxide.” , P 

f ' The University Bulletin issued by the Association 
:6f University Teachers has until recently been con- 
fined mainly to recording the activities of the Associa- 
tion. The June number includes several articles of 
a more general nature. Among these is one by Dr. 
Brodetsky, reader in mathematics in the University 
of T.eeds, on the anti- Jewish policy said to be prevalent 
in certain universities in Poland and Austria. The 
admission of Jews to these universities is severely 
restricted by applying what is known as the ” Numcrus 
clausus ” principle, which consists in limiting the 
proportion of students belonging to a particular race 
to the ratio between the total number of persons of 
that race in the country and the total population of 
the country. Many Jews hav.e in consequence gone 
from Austria to Italian universities, where they are 
w'elcomed. In an article on ” A new residential 
university,” Principal Childs, of University C'ollege, 
Reading, describes the circumstances in which his 
college is renewing its application for the grant of a 
university charter. Faculty organisation is discussed 
by Mr. C. B. Fawcett, reader in geography in the 
University of T.eeds, wdio advocates reversion on the 
part of the newer universities to the medieval plan 
of a general faculty for all non -professional studies 
and the discontinuance of the practice of awarding 
several different first degrees — B.A., B.Sc., B.Com., 
a practice w^hich makes for confusion and misunder- 
standing, and obscures the essential unity of know- 
ledge. 

The progress of engineering education in India in 
recent years cannot be said to have kept pace with 
industrial developments. The official quinquennial 
Report on Education in India, 1917—22, shows that 
although during this period expenditure on colleges 
of engineering and other technical and industrial 
schools increased by 80 per cent., the number of 
students in the four Government engineering colleges 
decreased from 1319 to 1236, and in the other in- 
stitutions increased only from 13,202 to 15,000. 
Doubtless there is in India a considerable amount of 
education in engineering which does not figure in the 
official returns, but in view of the extent and import- 
ance of industrial enterprises already established and 
the boundless field open to development, these figures 
must be regarded as astonishingly small, and suggest 
the question : What would have been the condition of 
India to-day if the Government’s expenditure during 
the past fifty years on education had been directed 
by a policy aiming primarily at the development of 
.f;ne material resources of the country instead of being 
:4evoted\'ialimost exclusively to the dubious benefits 
Of literary curricula on the lines of those of western 
^hools. In Western India, there are signs of a 
^j^oWihg appreciation of the benefits of engineering 
and other technical education, there being keen 
l^dnipetitiOh for admission to such institutions as the 
Civil Engineering College at Karachi, the 
yictoria Jubilee Technical Institute of Bombay, and 
"the Poona Engineering College, notwithstanding that 
:obmparativelv high fees are charged. 
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Early Science at the Royal Society. . .. Societies and •Academies. 

July 17, 1661. Sir Paul Neile having mentioned, - ; * M.- s : v \ qndon 

that the king had, within four days past, desired to ^ 

have a reason assigned, why the sensitive plants stir Physical Society, June 13. — ^Mr. F. E. Smith in the 
and contract themselves upon being touched ; it waal; ^chair. — G. E. Bairsto : On a method for the syn- 
resolved, that Dr. Wilkins, Dr. Clarke, Mr. Boyle, chrbhous and instantaneous illumination of objects 


Evelyn, and Dr. Goddard, be curators for examining 
the fact relating to those plants. ■ v ’ 

July 20, 1664. Notice being givbn, that some ships^ 
were ready for Guinea, it desired, that such, as had^J 

1 ^ ^ V *‘*^%/*< 4* r*i *1 r> ri n ai tiT v" 


rotating or vibrating at very high speeds. It is 
^pable pf giving instantaneous photographic records, 
of. the order of half a micro- 
ibfcohdf^- more precise and able to give a 


inquiries to bb made' in^Hhosfc parts, , nught pre^ more intense spark than any contact breaker an 
them against the next mating. ' . ^ imethod;— E. A. Owen. N. Fleming, and Miss W. E. 

_ - ... KAor* • Xh a neornfi r»n ann «r“.a+fp>rino‘ r»T «v-ra\/G Xh«* 


1687. Mr. Hooke shewed the experiment 'Of- 
vibration of the rods, as a pendulum, which was by 
suspending a large Indian-cane of about thirty feet 
long by two pack-threads about eight feet in length 
by which it was plain how the weight of such rods or,, 
poles for communication of traction or pulsion at ai' 
distance might not only be made to move freely and^ 
with ease, but also be m the nature of a sway. The 
same thing was also tried with a large scaffold-pole 
of about forty feet long. 

July 22, 1663. Sir Robert Moray mentioned, that 
the king had made an experiment of keeping a 
sturgeon in fresh water in St. James’s Park for a 
whole year : it was moved to kill it, and to see how 
it would eat. — He related that prince Rupert had' 
made a new kind of gunpowder, in strength so far 
exceeding the best English powder, that trial being 
made with a powder-trier, it was found to be in the 
proportion of 21 to 2. It was desired, that a trial 
of it might be made before the society. 

1669. The society being made acquainted by Mr. 
Oldenburg, that Mr. Edward Diggs intended to go. 
shortly to Virginia, and offered his services for philo- 
sophical purposes ; it was ordered that the inquiries 
formerly drawn up for that country should be recom- 
mended to him. 

July 23, 1662. The amanuensis w^as ordered to 
translate from the French Monsieur Huygen’s letter 
to Sir Robert Moray, dated at the Hague, July 14, 
1662, containing sorne objections to some parts of 
Mr. Boyle’s “ Defence of the doctrine touching the 
spring of the air ” against Franciscus JLinus and 
Mr. Hobbes. 


Fage : The absorption and scattering of 7-rays. The 
absorption . and scattering of 7-rays from radium 
filtered through . 23 mm. of lead have been measured 
in magnesium, aluminium, zinc, tin, and lead. Assum- 
ing that the mean , effective wave-length of the 
radiation employed is o»o2i A, the experimental 
results are Consistent ..with the following statements : 
(i.) When j^-rays^ traverse matter, the characteristic 
radiations ^bf the absorbing* medium are excited ; 
(ii.) the atomic fluorescent absorption coefficient of 
7-rays depends upon the wave-length of the incident 
radiation and the; atomic number' of the absorber 
according to the law. r/p.w =K\® N*, which holds for 
X-rays; (hi.) the radiations which accompany this 
fluorescent aosorption are the characteristic radiations 
of the K, L, M, . . . series of the absorbing elements ; 
(iv.) the absorption of 7-rays in light elements is 
due almost entirely to scattering ; (v.) the pure 

atomic scattering Absorption coefficient is propor- 
tional to the atomic number of the absorber; (vi.) 
in addition to fluorescent, and scattering absorption, 
a true absorption exists, the atomic coefficient of 
which is proportional to the atomic number. Comp- 
ton’s formulae would account for the experimental 
results if the wave-length of the incident radiation 
were 0*020 A. .-Jauncey’s formulae would require 
the wave-length to be 0*029 A. — W. N. Bond : The 
flow of compressible fluids, treated dimensionally. 
I'he method of dimensions treatment that is applicable 
to the pressure gradient at a point in a system through 
which non-compressible fluids of finite viscosity are 
passed, is extended by means of the thermo-dynamical 
equations for gas flow %o the case where appreciable 
changes in density of the fluid occur, but where no 


1684. Upon a complaint of Mr. Flamstead, that heat passes across the walls of the system. The 

he had been reflected upon by Mr. Hooke in the theory is develop^., in detail only for the case of 

minutes of the society, it waS ordered that a line flow through a ,^raight. parallel- walled tube, and 

sliould be drawn through the places complained of, has been tested by. experiments in which water and 

and that there should be written on the side, air at high velocities pass-.through small tubes. The 

“cancelled by order of council”: and that the air in some experiments .^d a velocity of more than 

journal-book should be brought to the next meeting two-thirds of the velocity bf sound in the air. Errors 
of the council, who should sec it done. due to moisture^,, .pulsating flow, . heat conduction 

July 24, 1679. Mr. Haak produced a book intitled through the walls, proximity to the entrance to 
“ Propositions of Optic Glasses,” printed at the the tube are .email errors of moderate amount is 
theatre at Oxford. Mr. Hooke who had read some- attributed to the^ paHial ^neglect of the variation of 
what of the book, said, that he had not found any- variables over the transverse section of the tube. — 

thing in it, which was hew, and that it contained.;. ^^* .^* Deodhar’: Note on^Jsraj, a remarkable Indian 
some propositions about the place of the image, which , stnnged instrument; ^'7 . b 

were not true; that it came far short of the thcopr; , Aristotelian Socii#,' ji^e i6.— Prof. T. Percy 
of optics now weU known, w^ch he conceive^ to.; Nunni 'presideiit, .in tiie chair— A. D. Lindsay : 
have been first well understood by Kepler, and highly^ jSover^^t^:, ■■ The thedry of sovereignty is the storni- 
iinproved by Des Cartes. ; . «. . .0 .centre b;f.politi(»l theory. For one school it is inherent 

July 25, 1667. The expenment Of openmg.the thorax;|gin the vdiy conception oi government, for another it is 
of a dog made at the last meieting not having suc 4 Nothing but a stoneVof stumbling, an anachronistic 
ceeded, it was ordered to b6 made again at the. next th^ry to be got out bf the way as the essential pre- 
antl Dr. King was desired to bring in writing an accou^ .liTOhhry to anyi ^ution of social questions. Austin 
of that whole operation, though it failed., , apj^paches the? doctrine of sovereignty with the pur- 

July 26, 1682. Dr. Grew read a letter from Drf^ pose of defining law. Law is essentially a command 
Coga, Vice-chancellor of the university of Cambridge,';! and depends therefore on a^distinction between the 
wherein he mentioned, that Hevelius’s last book J^verei^ and the subjects. The originality of his 
not to be found in that university. ' that hft ’farivftia im all ^-n rion'xrM 
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right of the sovereign from a. supposed soci^ coniracti i -sample iJ noWlieire 'vefy wide 6f the mark, and, 
and bases it on the previous delation petween him who^ / has answered most of its purposes quite as well as a 
commands and him who obeys. TThS. ^mmaiiduis lo per cent/ or 33 per cent, inquiry. The sample only 
law consisting in the fact that the person who ObeW-ifi becomes untrustworthy when very small absolute 
has been m the habit of obeying the person , wh6f[*^hiiinbers are involved. > 
commands. Sovereignty is thu's^ based oil fact./ii^'-‘i^f ■ ' '■ 

constitutional government developed, political thedr-V^" Royal Metewological'^pcieVf/Ju^^ 18. — ^Mr. C. J. P. 
ists tried to describe it in terms of sovereignty-^jiCave, president, in the chair. --:C. K. M. Douglas: 
They invented a new kind of person, "the people, the/- $Purther researches into the Hifrbpean upper air data, 
general will, the state or the, nation, which they dis-f :>ith special reference to the life hfetory of cyclones. 

5 individuals composing the?.ifThf" — ■* 'l--- 


tinguished from the individuals composing the^-^The temperature in the tfcposphere is' much higher 
community. BosanquePs Philosophical Theory ^^ipirer a Bjerknes- " warm S^tor " than over the other 
the State ' is a theory of sovereignty which he de-ij^'parts of a cyclone. This leads to the conclusion that 
scribes as “the general wU^and represents as^v la cyclone is superficial in its initial stages. Relevant 
diametrically opposed to the- Austinian. He is deal-e^^ ^.observations are' few, since the development of a 
ing, however, with a quite different question. He is cyclone usually takes place in the Atlantic. A large 
showing that the real basis of law, as of everything, '.part of the great increase of kinetic energy observed 
else in society, is the whole of. society.’ What is^ when a cyclone develops is supplied by a con vectional 
wanted is a link between this/commoh life of society: overturning between adjacent warm and cold masses 


and the political machinery. '^iThe true theory of the 
sovereignty of the constitution maintains that the* 
link between the social^nd juristic aspect of the State 
is the adherence by the great maiss of the members of i: 
a society to a definite principle: of settiing differences;? 

Mineralogical Society, June 17. — ^Dr. H. H. Thomas, 
vice-president, in the chair^^Miklds Vendl : The 
chemical composition and optical properties of a 
basaltic hornblende from Hungary. Complete deter- 
minations were made, all on the same sample of 
material, of crystals of a black hornblende occurring 
in volcanic tuff near Lake Balaton. The mineral is 
rich in titania,. alumina, ferric iron, and alkalis, and 
the composition is expressed by the mixing of simple 
metasilicate molecules (including 14-62 per cent. 
HjSiOa) with aluminate (14*40 per cent. MgAl204) 
and ferrate (4-32 per cent. MgFea04).— G. Abbott 
and W. A. Richardson: The micropetrogr^hy of 
the structures of the magnesian limestone of Fulwell. 
The structures of the magnesian limestone show a 
wide variety, of forms ranging from simple spherical 
concretions to highly complex coral-like masses. The 
more complex types are built up by a combination of 
rods, tubes, and bars. The ; microstructure shows 
more uniformity. The prevailing type is finely 
granular but crystalline. Where impurities or lines 
of pigmentation are present the matrix becomes quite 
microcrystalline as a rule, whilst on the borders of 
cavities there is a coarser growth. Banded pig- 
mented forms show the same structure as banded 
chert. Spheroids have either a coralloid structure, 
or if solid are microcrystalline at the centre with a 
radial crystallisation towards the surface. The 
microstructure by itself ^throws little light on the 
origin. ^ "A*’- 

. Royal Statistical Society, Juhe lyv^J. Hilton : An 
by sample : an experiment and its results. 

At the end of 1923 a need was felt of a more detailed 
and intimate analysis of the millioii and a quarter or 


of air. The cold mass "must have a depth of fully 
. 6 or 7 kilometres, or about the depth of the tropo- 
sphere in high latitudes in winter. In an ^pendix it 
is shown, by means of a criterion due to L. K Richard- 
son, that an inversion can only exist at a very small 
angle with the horizontal without becoming increas- 
ingly turbulent, a conclusion which is confirmed by 
observation. In a developing cyclone, the slope of the 
surface of separation between the cold and warm 
masses is of the order of i in 50, and the inversion is 
inevitably destroyed by mixing. — ^Miss L. F. Lewis : 
The effect of the source of air on its temperature at 
4000 feet and 1 0,000 feet, . During the winter, months, 
the chief factor in determining the temperature of the 
air up to 2000 feet is its passage over' a large expanse 
of land or sea. Air fpm the Continent is cold, while 
air from the Atlantic is relatively" warm. TOn the 
Atlantic, however, some polar effect is shown when 
the path of the air is followed back for two days or 
more. At 4000 and 10,000 feet the chief factor is 
now the north to south component of the air's path, 
while the land and sea effect is small. Trajectories 
show that it is the latitude of the air two days before 
or even longer that determines the temperature. — 
L. H G. Dines : A simple electrical • time-marking 
system for use with self-recording meteorological 
instruments. The simple system of synchronous 
electrical time-marking installed a few years ago at 
Valencia Observatory, Cahirciveen, Co. Kerry, is 
described. A central clock operating hourly and 
minute contacts in series closes an electrical circuit 
once an hour. The circuit includes electro-magnets 
acting on suitable portions of the recording mechanism 
of the self-recording instruments which it is desired to 
include in the scheme. By this means time marks are 
easily obtained to an accuracy .pf a^^econd or less. 

Linnean Society, Juh6 19.— Dr. A. B. Rendle, 
president, in the chair. -r,C. E. Salmon: 


* — — . A hybrid 

between Carejif remota and C. divul^.. This occurred 

^ ^ ^ Mayfield, in Sussex,:' in one large clump with a 

Britain who were then being quantity of C. remota and a little C. divulsa. It differs 
returned week by week as unemployed ; ; and it was ,;from C. remota by its more scabrous stem, only one 
J investigation must be by sample,.^ - (or at most two) , bracts, spikelets male at the summit, 
ana that the information desired was of a kind that : or even: wholly male, and in other particulars. C. 
necessitated personal interviews. It was decked to| ; remota, x. divulsa seems extremely uncommon and is 
lao every hundredth claim on the live claim file aitg ^perhaps, new.-— T. A. Dymes: The seed of Orchis 


Exchange, and invite the claimants thus im 
cated to attend in the manager's room for inte^i^ 

a differe^A point in ,oAer respects .wi^ latifolia L.. 

pomi<4 winch to start, and ^e starting^^fe; seeds of which are obviously pure, has been found. 


4/0 Aa; ; The seeds of the British Dactylorchids fall 
Maculatae, and (2) Latifoliae. A 


points were distributed as evenly as possible over the/^ 
+ occupational classification. The interview^^ 
00k place in the weekended November io,'»»i943;-ai5 
7 reports were received. Comparison with. IbS 
csuits of previous inquiries showed that ‘ 

2855, VOL/ I 


'.TTfe 'seeds belong to group (2) Latifolis, and are very 
dike those of O. preetermissa Druce, and it seems prob- 
f able that the two forms are close allies of the same 
|species.— J. H. Priestley and Miss Lorna I. Scott : 
laf ana stexfi anatomv of. Tradescantia duminensis 
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Veil. Vascular development in the leaf is first basi- 
fugal and afterwards basipetal, and the backward 
development of the subsidiary veins through the leaf 
sheath is associated with the subsequent development 
of the system of peripheral bundles, which lie in the 
sclerenchyma very near the periphery of the adult 
stem. Thus the functional vascular supply to the 
leaf passes through two stages in the stem. In the 
young intemode, communication is maintained by 
means of the medullary and perimedullary bundles ; 
as the growing internode extends in length the xylem 
of these bundles is disorganised, but at this time the 
peripheral bundles are differentiated throughout the 
internode and become functional. — ^T. B. Blow : 
Charophyta collected during a recent visit to Mada- 
gascar. These plants arc interesting by reason of their 
affording a possible means of preventing the spread of 
malaria by acting as larvicides. The country covered 
was the east coast line, where arc great marshes and 
much water, and where malaria is rampant, the higher 
ground around the capital, Tananarive, where the 
climate is much healthier, the mountainous portions 
near Antsirabe, where mosquitoes scarcely exist, and 
the district of the great Lake Alaotra, which is prob- 
ably the most malarious part of Madagascar. It was 
noticed in connexion with several species of Chara 
that, where they abounded, there were rarely any 
mosquito larvae in the water. The species that seemed 
to keep the water quite free of mosquito larvae were as 
follows ; Chara Zeylanica, C. gymnopitys, Nitella Rox- 
hurghii, and some other species of Nitella probably new. 

Dublin. 

Royal Dublin Society, May 27. — Prof. E. A. Werner 
in the chair. — ^W. K. G. Atkins : Notes on the filtra- 
tion and other errors in the determination of the 
hydrogen ion concentration of the soil. As a general 
rule, the effect of increasing or decreasing the soil to 
water proportion, within limits, does not alter the 
Pii value by as much as 0*1 for soils between Pn 6 and 
Pi I 8. With more acid or more alkaline soils larger 
alterations are thus caused. For lightly buffered acid 
soils one part of soil to two parts of water seems a 
safe proportion to adopt ; for other soils a one to five 
])roportion is convenient and, apparently, trustworthy. 
Tlie 1*11 value of some soil extracts is markedly 
modified by filtration, even when a first filtrate is 
rejected., Both untreated and acid -extracted filter- 
papers may reduce the acidity. The use of large 
volumes, about i6o c.c., of filtrate, and a filter 
a))propriate to the .soil, reduces these errors : where 
possible, cleaning by the centrifuge is desirable. The 
fibres of acid-extracted papers act towards indicators 
as if as acid as Pn 4*8, but washing was not found to 
render them less acid. Unextracted papers are at 
about Pii 7 *0-7 *6, and give up traces of alkali to 
distilled water. The indicator brom-cresol green is 
to be preferred to methyl red for the same Pn range. — 
J. L. MeWhinney : The soil fauna of a permanent 
pasture. A census of the invertebrate fauna resident 
on the surface, and in the soil to a depth of nine 
inches, of a permanent pasture forming part of the 
experimental farm of the Albert Agricultural College, 
Glasnevin, Co. Dublin, reveals a considerably greater 
density of population than has been found by other 
workers elsewhere. If the soil be dried before the 
count is made, numbers of the smaller species may be 
overlooked. 

Edinburgh. 1 

• Royal Society, June 2. — Prof. F. O. Bower, pre- 
sident, in the chair. — D. A. Allan : The igneous 
geology of the Burntisland district. Penetrating the 
I.ower Carboniferous rocks of this area is a group of 
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eleven volcanic necks, one of which is recorded for 
the first time. An examination of the boulders in 
the agglomerate has failed to produce material 
younger in age than the surrounding rocks. The 
lava flows comprise olivine basalts of the Dalm ,ny 
and Hillhouse types, together with a pyroxene-rich 
variety now designated as being of the Kinghorn 
type. From a consideration of the variation of the 
l^vas, it has been possible to establish upon broad 
lines a series of zones. The intrusions include olivine 
basalts, teschenites, olivine dolerites, olivine-free 
dolerites, and quartz dolerites, the last named being 
probably the latest in development. — Ada M. Malcolm : 
The magnetic quality of very pure nickel, A nickel 
bar was examined by the magnetometric method 
(a) in a horizontal position, {b) in a vertical position, 
with and without an additional stress of J kgm. weight 
— the magnetising fields being of very low order. 
With the same bar in the horizontal position, com- 
plete hysteresis cycles were made, the field being 
increased in one case step by step, and in the other 
being continuously varied. The constant values of 
the susceptibility (K) and the permeability (m) were 
calculated; K=4*i7 to 4*20; -53-53 to 53-77- 

A circular coil of nickel wire was also used, and its 
saturation point determined by means of a ballistic 
galvanometer. The graph tended to become straight 
in the neighbourhood of a field of 100 gauss. The 
purity of the nickel was not less than 98 -5 per cent. — 
Winifred J. Smith : The law of recurrence and decay 
of after-images. The sequence of colours observed, 
after exposing the eye to white light for a given i)eriod, 
can be represented graphically by the combined 
effect of three exponentially decaying periodic curves, 
representing the sensations of red, of blue, and of 
green. Di&rential equations were derived from the 
curves chosen to represent the experimental results. 
The form of these differential equations suggests 
two different physical analogies, one to the inter- 
action of three condensing electric circuits, and one 
to the motion of elastically connected masses. — H. 
Briggs : Apparatus to facilitate the use of an oxygen- 
carbon dioxide mixture on the trecitment of carbon 
monoxide poisoning. The orthodox treatment by 
means of oxygen of a case of carbon monoxide 
poisoning is not especially effective, being apt to 
bring about sub-normal breathing at a time when 
the reverse is needed. Henderson and Haggard, of 
Yale University, have developed the method of 
treatment by oxygen plus 5 per cent, of carbon 
dioxide, a mixture which has not the same dis- 
advantage. It stimulates breathing from the 
moment of application, and reduces the chance of 
serious sequelae. The mixture is now obtainable 
commercially in America under the name of car- 
bogen." As carbogen cannot yet be bought in 
Great Britain, it was necessary to devise an apparatus 
to make it. The liquid carbon dioxide in a large- 
sized " Sparklet ** bulb can be discharged into an 
oxygen cylinder of 290 litres capacity, the cylinder 
being then charged with oxygen to the standard 
pressure of 120 atmospheres. The mixture so made 
contains 5 per cent, carbon dioxide. — R. S. Vaidya- 
nathaswamy : On mixed determinants. This paper 
deals with the extended determinants, containing 
suffixes of two different kinds (the “ signants ” and 
V non-signants of Rice), and leads up to the concept 
of ** inert suffixes ” of matricular invariants, and 
the concept of extensional invariants.” Some 
features of the determinant-theory advanced are : 
(i) a new account of the ” decomposition ” of a deter- 
minant into determinants of lower dimensions, as 
a quoted development by linkage of ” suffixes ” ; (2) 
;a systematic use of ” one-dimensional determinants ” 
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as the ultimate entities of determinant-theory ; (3 
a new and improved version of the theory of multiplica 
tion of determinants. 

Paris, 

Academy of Sciences, June GuUlaurhe 

Bigourdan in the chair. — ^Louis Gentil : The structure 
of the Dor sale Tunisienne. — Charles Richet and Mme 
A. Le Her : The relation between the time of action anc 
the concentration of a sterilising substance (hydrogen 
peroxide). In sterilising a culture with an antiseptic 
two factors intervene, the concentration of the anti- 
septic and the period of time during which it is 
allowed to act. Results of measurements of the 
minimum sterilising dose of hydrogen peroxide are 
given for times vaiydng between 3 minutes and 15 
hours. — E. Leclainche and H. Vallde ; Symptomatic 
anthrax and gas gangrene in cattle. Clinical and 
bacteriological studies of B. septicus and B. chauveei, 
and their pathological and immunising effects on 
cattle and horses. — ^A. Desgrez, H. Bierry, and L. 
Lescoeur : A mode of differentiation of sulphurous 
waters. — Ch. Dep^ret and 1 ^. Mayet : Replv to the 
observations of S. Stefane.scu on the phylogeny 
of elephants. — j ean Effr ont : The absorbing power 
of vegetable pulps. — Paul Vuilemin : Anomalies 
of leaves caused by alloplasy. — de Montessus de 
Ballore : The unsymmetrical curves of Gauss. — ^V. 
Illavaty : Remark on the quasi-asymptotic curves of 
Bompiaiii. — J. A. Schouten : The conformal and 
projective connexions of Cartan and the general 
linear connexion of Kdnig. — R. H. Germay : Applica- 
tion of the method of successive approximations to 
a lemma of Weierstrass and to its generalisation. — 
Georges J . R 4 moundos : Couples of functions which 
satisfy an algebraic equation. — A. Bloch: The 
theorems of Al. Valiron on integral functions, and the 
theory of uniformisation. — R. Gosse : Explicit in- 
tegrals of equations of the first class, S =/(^, y, z, p, q), 
wliicli admit an intermediate integral of the first 
order.--’ Andre Metz: Concerning the geometry of a 
disc turning in a Galilean system. — C. Kolossoff : 
riie torsion of prisms having a right-angled triangle 
as base. — A. Gros : Finite bending of a circular ring 
compressed diametrically. — J. Seigle ; Some observa- 
tions relating to the effects of permanent torsions on 
steels. — Louis Roy : Electrodynamical and electro- 
inagnetic induction in continuous media in motion. — 

Rocard : Extension of .some results of the kinetic 
theory of ga.ses. — G. Athanasiu : The distribution 
of energy in the mercury arc spectrum. ]Mea.sure- 
nieiits were made on three groups of lines, using a 
spectrometer with a quartz optical system, and a 
tliermocouple for reading the energy of the radiations, 
the mercury arc lamp was maintained with a current 
.V7.5 amperes, the voltage varied between 30 and 
Ho volts. It was found that the energy curves of 
lilies belonging to the same series had the same 
general shape. The ratio between the intensities of 
two lines of the same series remained practically 
e.onstant when the energy consumed by the arc lamp 
^ aried between 100 and 300 watts. — Jean Lecomte : 
Quantitative studies on the infra-red absorption- 
•spectra of organic substances. In the infra-red region 
the opacities of the different substituting groups are , 
not additive. — A. Dauvillier : Spectrographic re-- . 
searches on the A. H. Compton effect. The Comptori'.’J 
eftect only appears in the case wdierc the selective..^ 
absorption is very small, and it is far from having 
the generality predicted by the theory. — ^Max and*: 
^Michel Polonovski : The derivatives of eserin^? 
obtained by hydrogenation. — L6on Guillet : The^ 
nuluence of the velocity of cooling on the orooertie»v^ 
of commercial aluminium. The 
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perties and the electrical resistance of aluminium are 
modified by the velocity of cooling, at least, if the 
percentage of silicon is a little high. The properties 
of commercial tempered aluminium do not sensibly 
*|change on keeping. — K. v. d. Grinten : Adsorption 
/and cataphoresis. An application of the method of 
.. electric transport observed with the ultramicroscope, 
c — Sir William J* Pope and F. G. Mann : 1.2.3 
{..triaminopropane.' Its "^preparation ; formation of 
/ complex metallic derivatives. The method of pre- 
^^paration of this triamine given by Curtius and Hesse 
IS tedious and not without danger. The new method 
involves the following steps : citric acid, acetone 
dicarboxylic acid, di-isonitroso-acetone, diamino- 
“ acetone, diacetyldiaminoacetoxine, 1,2.3 triaminopro- 
ane. The yields are good throughout, and with the 
ase thus obtained the complex cobalt and rhodium 
compounds [Co(NH2 . CKj . CH(NHa) . CH2NH2)2]Cl3 
and [Rh(NHa . CHg . CH(NH2) . CH2NH2)2]Cl2 have 
been prepared. The stereo-chemical study of this 
new type of metallic complex is being carried out. 
— Marcel Del^pine; The origin of fenchol in the 
reaction of Bouchardat and Lafont.. Turpentine 
treated with either mineral acids or "organic acids 
always gives a mixture of borneol and fenchol esters. 
— C. Vournazos : The formation of the bismuthamines. 
— H. Gault and Y. Altchidjian : The dissociation 
of hexadecene at high temperatures. — R. Loequin 
and L. Leers : The dehydration of some new pina- 
cones. Starting with the pinacones R(CH8) . C(OH) . 
C(OH) . (CH3)2, hydration by Meerwein's method 
yielded the ketones R(CH3)2 . C . CO . CH3 (R being 
normal propyl, butyl, or amyl) with no indica- 
tion of the presence of the isomeric (CH3)8 . C . CO . R. 
Ketones of the latter type were prepared by 
another method for the purpose of comparisqn. 
— E. Raymond and G. Clot : The acetyl index of 
fatty materials. The method proposed is based on 
the volume of methane produced by the action of 
magnesium methyl iodide in anisol solution on the 
dried fat, with correction for fatty acid present. — 
P. Lebeau and J. Marmasse ; The quantity and 
nature of the gases evolved by solid combustibles 
under the action of heat and a vacuum : lignites. — 
L. Cayeux : The fel.spathic grits of the Hercyiiian 
"^hain and the products of Permo-Triassic evaporation. 

— ' Gaston Astre : The tectonic units of the Sierras del 
Cadi, of Port del Cornpte and of some adjacent 
massihs (Catalaniau Pyrenees). — M. de Lamothe : 
The tectonic evolution of the relief of the southern 
Vosges during the Quciternary, and solution of the 
problem of Noir-Gueux. — Ch. Mourain, E. Salles, and . 
G. Gibault : 'Hie value and variations of the terrestrial 
field at Val- joyeux, near Paris. Curves summarising 
results obtained with the self-recording apparatus 
ustalled at the Val- Joyeux Observatory, showing the 
annual variation of the terrestrial electric held as a 
unction of the period of the year, and also of the time 
of day. — E. Bauer, A. Danjon, and Jean Langevin : 
"Crepuscular phenomena on Mont Blanc. — W. Kopa- 
czewski and M. Bern : The electrical conductivity of 
mineral waters as a means of their control. — H. Colin : 
The sugar beet and the forage beet.— Mme. B. 
Brilliant : The water content in leaves and assimilat- 
ng power. — Fernando de Buen : The biolo^; of the 
sardine in Galicia (Spain). — Louis Page : A new type 
of Mysidacea in the subterranean waters of the island 
of Zanzibar. — ^Andre Leroy : The transparency of 
the shells of hen's eggs, and the modifications which 
it underp;oes with time. — Ch. P6rard : Researches on 
the coccidia and coccidoses of the rabbit. — T. Muter- 
milch : The nature of the heterologue hajuiolysins 
'Forssmann). — N. Ishimori and T. Metalnikov : The 
Jmmnnisation nf thf» raternillar of Galleria melonella 
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Washington, D.C. 

National Academy of Sciences (Proc. Vol. 10,;;. 
No. 5, Ma>^). — E. Tomanek and E. B. Wilson 
pneumonia increasing ? Statistics liave been gatherecij 
of all forms of pneumonia in- the^' United. Statei 
registration area for the; period 1900-1920: 'Makin; 
due allowances for the incraiase of registration are: 
during that period, for the changed standard of 
and economic conditions,; and for difficulties " 03 
diagnosis, it is inferred that the* disease is^neith< 
increasing nor . decreasing.rrrG. A. Miller 


, tipn in Clark and Duane's experiments shifts towards 
tohger \j:aye:length with increase in the angle be^tween 
Iinjl|iai:y;wa secondary X-rays. Using the 

r ■ «v% n t'Vi i 1 

in' 

lQdihe\ screens ''. Were', investigated. An appreciable 
uantity .qf radiation' -.shifts, over to longer wave- 
\ , angles, grpatpr than 40°. — I. S. Bowen 

Jn<FR/;Ai>Millikari ;4.ThIdseries spectra of the stripped 

the Unes which, from 
Priihof ^li^orsticalArjpbnsideratiQ^Sf . ^n be expected in any 


power substitution groups whose conjugate ‘ cyclealf?<®l'?®Jfi>*^ a boron atom depnved 0^. valence 
are commutative.^]!; L. Moore : (i) a! ixtensW.-^«^W. iwve identified. Lin^ hitherto not 
of the theorem that no countable point set is perfects? . lden.tifie 4 - 9 X . now disTOver^ occur at XX 4499 -o A, 
(2) Concerning the prime parts of certain continua; ';:*°77 ‘79. A . ano^er Ime at 677-1 A is shown to a 
' - • - ■ - ^ doublet With aj^;separation of 0*15 A (correct to at 

least 0*01 in, frequencies, of 32*7 cm.-^. The 

a 'vSRa*' j f 


line/ at 
:of B ii; 




which separate the plane.— ^J. R. Kline : Concerning 
the division of the plane by continua. — ^F. B. Sumner i--' 

The partial genetic independence in size of the various 
parts of the, body. Castle's figures for the correlation 
between total sizb and the size of individual organs 
or members |ire calculated from data from a “ mixed' 
population.'-?- Much lower correlations arc obtained 
if sets of calculations, are confined to a single race. — ^ 

W. E. Castle : Are the various parts of the body 
genetically independent in size ? A reply to the 
preceding paper.; T' The calculations were based on 
a “ mixed population " deliberately. It was sought 
to discover whether with change in general body 
size through genetic - (not environmental) agencies 
there was a corresponding change in different parts 
of the body ; hence it was desirable to start with 
differences in body size as great as possible. — ^L. L. 

Woodruff and E. U. x Moore : On the longevity of 
Spathidium spathuld without endomixis or conjuga- 
tion. This organism was cultured by daily isolation 
in standard beef extract for 444 days, after which 
the animals suddenly appeared abnormal and died. 

The graph giving the average daily rate of division 
of the four lines of culture used shows only such 
fluctuations as may readily be accounted for by external 
factors. Pedigree cultures of S. spathula have shown 
progressive lengthening of life without endomixis 
or conjugation, and it is now considered that the 
organism can reproduce indefinitely in this way, 
given suitable environment. — D. L. Webster ; A 
possible explanation of tertiary line spectra in X-rays. 

Objection is rdiised to the hypothesis of Clark and 
Duane on the grpundg^ that the energy of the tertiary 
beam would be very Small and that the narrow peak 
observed in th'il ionisation curve cannot result from 
reduction by filtering on emergence from the radiator 
of a continuphs spectrum. . It appears more probable 
that the afofns ejecting the photo-electrons are the 
source Of the" radiations. ‘ Data from the spectra 
of thin targets -are in general agreement with this 
hypothesis. — G. L; Clark and W. Duane : On the 
theory of the tertiary^ radiation produced by impacts 
of photo-clectrohs.: • The- short wave-length limits 
and the angles corresponding to them, calculated 
from Webster's thepiy, are. not in accord with experi-t 
mental and theoretical * Jesuits obtained by Clark 
and Duane ^cept for elefflents^f low atoniic number. ■ >' 

This is^o be expected siqce. the. diff^ence betiyeen ?, ?'A»trophy»icfii ob8«rv4tory, 


st term of the sharp series 
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of radiations from a tungsten-carbon target.-r-S. K.i 
Allison and W. Duane : Absorption measurement 
of certain changes in the average wave-leiigth'7di 
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Applied Chemistry in Peace and War. 

■- ‘V’'' i 

|jr.,a/recent , issue of the official organ of the Society 

Prof. Gardner reviews 
J^f^iP^esent position of the 
especially with regard 
vr^ehV Mpgtiti?itid^^^ British Dyestuffs 

□rj^ra^ipri Ltd. X^.ip.C.y jiigj} ..tjj^^'luteress 
;^ft (I..G.)e . His artieje^^^^ in non- 

icjtoical language^^^^^ wishing to 

btain. a clear perspective in 

I its national aspects. 

It is essential in considering .,t^. me^ and demerits 
of the proposed agreement.^ tq.^ differentiate clearly 
between the British dyestuff industry wd the B.D.C., 
a distinction which is daily becoming., rupre pronounced 
in proportion as the independent dyer^kers gain an 
increasing amount of the home trade-in colours. An 
agreement which is mutually adycuit^pous to the I.G. 
and the B.D.C. may nevertheless^bel.rife to the 
British competitors of the . latter^^ organisation. A 
criticism frequently made against i^he recent report of 
the Dyestuffs Development Committeq^pf the Board of 
Trade is, that this document emphasises the great 
technical advances made since by British 

colour chemists, and at the same time urges the need 
for a continuance of the protection afforded to the 
industry by the Dyestuffs Act., ,Xhe„;, two, points of 
view arc, however, not inconsistent. ‘ 

The enormous improvement in,^^^ i^,^ufacturing 
capacity cannot be gainsaid. It be,^ Recalled 

that prior to the War, 80^ of' British 

requirements for dyes came from jAproad, .and princi- 
pally from Germany; at present |^?|^^thirig over 80 
per cent.’’ of our home needs are^supplied by British 
makers. It is, however, to secure .tibp . remaining 16 per 
cent, that the directors of the B.D.G.,a|e striving for an 
arrangement with the great, Ge^^.!;cpmbine. It is 
argued, Why should we. expend^ ^pn^y’^ on research 
when the results are ours fpje the askih^^^^,Not "being 
chemists, the directorate ,fqrg^t| t^t^there^^^ lio finality 
in chemical industry, a^d^h^t |ye?^ Vbjvr.^myestigati^ 
are on foot which may^ fend^if^TbjS^lete'jm of tliese 
precious dyes and .^a/th^^]^|9ri.t^ the qbmmoner 
ones. To ensureCste|Ld^^frow^^^^ still infantile 

industry needs^ prqtecjjpix from competition 

outside, but. also of knowledge 

^ame time^it should be conceded that, so far 
b .|be!!:interest^^^ of his shareholders are concerned, the 

work in 

iteAai reorgamisaition"And'rct and also, in 

Gardner, •* The BritUh Industry,” Journal of the Society 

LvA 44 Colourists* vol. 40, No. 6, .June 1924. (Bradford: Pearl 
SCB^i 4 iate 6 s/JMai*et StK»t, 1924^^^ 
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cw of the possible repeal of the Uyestults Act, ne nas 
ade a very good bargain with a foreign competitor 
gainst whom tlic home industry would be heavily^ 
ndicapped if the existing rcstriction^on fprei^.im^ 
)rtation were removed. 




TAje^s Work : an Autobiography, By Sir 
^Archibald Geikie. Pp. xii + 426. (London: Mac- 
ilillan and Co., Lti, 1924.) t8.?. net. 

_ ^ ^ BpM time' to .^time Sir Archibald Geikie has 

Britain, five lectures delivered by ProL Haber readers by writing 

1' arid rerentlv nnblishpd 2 havf> 'inf am#! 


'hilc these acute discussions arc in i)rogrl|s fft ’Great^ 


the last four years, arid recently published,* have 
5 ombre significance of the writing on the wall*, for the- 
text of his discourses may be taken to be the national 
necessity of a self-contained chemical industry vital to 
the public ; welfare either in peace or war. As the 
recipient of a Nobel Prize, the lecturer naturally dealt 
with the more peaceful attributes of the industrial 
5}Ti thesis of ammonia from its elements. But the w^ar- 
like aspects of Chemical science are displa3"ed in the 
address on “ Chemistry in War,” delivered to the 
olTicers of the Ministry of National Defence (1920), and 
in the lecture 6j^* The History of Gas Warfare,” given 
last October^ before the Parliamentary research c<^m- 
mittee of the Cej^an Reichstag. In the former dis- 
course Haber refers to the larger problems of munitions 
which arose in Germany on the prolongation of the 
War, and also oh the special requirements for chemical 
warfare,' He’^compafes favourably the comparatively 
humane nature of the casualties inflicted by clicmical 
means with the ghastly and disfiguring wounds produced 
by flaring' shrapnel , and the other older weapons, and 
points on spite of the Washington Conference, 
the ferveni ^wisp etspressed in England, as in America, 
for the establishment of an independent chemical 
industry is due^'^a recognition of the importance of 
this trade' in ffie' broduction of chemical munitions 
of war. " 

In the lecture' td the Reichstag representatives, Prof. 
Haber traces the development of chemical warfare both 
before and since the surprise attack with chlorine made 
by the German jinny at Langemark on April 22, 1915. 
He concludes by asserting that the moral indignation 
displayed in^the Entente press during the War was 
directed principally against German gas warfare, but 
not against the employment of similar weapons by the 
Allies. A.- 

It is doubtful Whether the proposed agreement 
between the B.D^G. arid the I.G. will restrict secret 
preparations for gas warfare being made by any nation 
holding a predominanfi'jarid self-contained position as 
regards the .cJ^cmic^^rts/> 0^ of safety is to 
encourage to the utmost the development. of research 
and industrial expansion in aii mdependent national; 
dye industry. * 


v^:^ketches?prS^ in his long and 

'busy 'life. In the. .volume now before us he has set 
' ut in orderly sequepcejhe princip^^ events of his 
ireer Trpn^ J^-rly boyhood to a well-earned period 
E rest. Adyimcing. years may have curtailed his 
:tivities, but his memories of '• friendly intercourse 
ith .niany4isting|j|||e4 men in all parts of the world, 
f the almost innimaferable Junctions in which he has 

]t charm of the literary 


* “fiinf VortrSge am den Jahrc!ii\^^- 
/vmmoniaks aus Stickstofi , und Wass^t 

f'Uf.nsia * Vaiia Arfw^iKweisiPn 




aken a prominerif i 

tyle in w'hich he te|ls his experiences, remain as fresh 
s ever. \ 

Born in, 1835, Geikic!s earliest reminiscences relate to 
icidents which to many of us seem to belong to ancient 
listory, as, for example, the gathering of the Elders at 
he Disruption .pf tlie. Kirk of Scotland, when black 
oats swarmed iike^.hiyin^j^^^bees in and out of St. 
Andrew’s Church,^' 6^ ^ of the first railway 

n Scotland. Butipib^e§t-^^^^ on the c^y 

)roclivities of,.the ;bo^)ito|d^^ as he was 

lestined to beebinf ■ a a noted man 

►f letters and a distingriislje^^W 
At the Edinburgh Geikie acquired iin 

ippreciation of^ the rati'ji^plassics which has been a 
oy^ to him all his life, .b^ 4 <jQVA 9 | Nature was evidenced 
)y a passion for collecting butterflies. It was while so 
mgaged in a limestQ^|r^rry^tKat he first found > 
bssil. EnthusiasticaUy^h^.^rpke up block after block, 
lisclosing delicately..rp?|geivied^^^ and realising, 
lot without awe, thstt^^he 'was bringing to the light 
irganisms that ha(^|^|g,^bfore’ been seen by human 
eyes. Thenceforw%4:J^^^^«^d , their fossils became 
increasingly the . subjm^or Through 

this incident he,.., became ^acquainted with Robert 
Chambers, autHQ5;(a^f appeared laieron) of ‘‘Vestiges 
of the Natural History of , CrWtion.” He read every 
book on hands on, but in the 

“ Old R^d Hugh Miller found a greater 

stimulus - hot so much from the 

informatioC 4 t' 3 UpplielM/^^^^ revelation of the 

enthustas^l^iM ' trU^^ From the 

con§ideratf§|i'he :^ecoiy^ of seventeen from 

^sudrriien'as^gam,^ Da^^^ Forbes, .arid Sorby, it may be 
;^i^JEefted.^tbate|^^ unusual promise 

Liarsteuuu^ The time Jhaq,j come,, however, for choosing a pro- 

- "riegc; Das? W --- ^ . 

‘ iege9,?l:ifiS«fSsiQnj his patents, as to so many others before 
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a pleasant pastime, it could, scarcely provide a living, to non-scientific readers ; modem scientific techni- 
They decided therefore to put young Geikie into |;fibalities find no place in these pages, when good English 
bank after two years’ instruction in law in the offidej serves, "fbr some time Geikie was the sole representa- 
of a Writer to the Signet. The work proved; to b^^Jfcive of ^the' Ge^|b^^^ Scotland. On him 

“ unspeakably dull,” and the twy years’^ training 
never completed. ‘ ^ 



George Wilson, 
:te to ..complete 

Museum in Jermyn Street, ' ' ■ -- 

first heard of the Geological ^Survey, a bra^^^^ of the'' felt in entrusting the wdrk^'to^^^ but the 

public service which had been miti^ed by' be la Beche book was completed and jpublish^^ ^ forming 

some ten years before., flitfii^ij^^itk Sir Andrew the first of a number of charmmg'' Bibgl^ from 

Ramsay, at that time local director, and a walk taken the same pen. In the autumn pf " 5860 ^ GdM^^ accom- 

jver Artliiir’s Seat at Ranislay’s myitati^^^ as panied Murchison on a tout tbrdhglt . the M 

kvc may suppose, for thq^jj^j^os? bflorming an opinion and though the secret of the Highltn9.^ WSs'Wot yet 

of tlie young g(U)logist’s''ca'pal3ility)> led to be told, his accounts of the"'hospit^tie^t extended 

that a post on the survey might be found. In the by the many large landowners with' SvhJ|8^Aiu^ 

interval of wailing he wasted ho time: ’ Some geological was acquainted, make good readjnj|^^f|(|fthe winter, 

I : t -1.^1 -Ml 


work in Skye formed tlie a communication to 

the Royal Physical Socief^ orEdinburgh in 1854, his 
irst appearance beforc^a.leimed society. Determined 
:o I'ontinue liis literary stu(lie^"*^he matriculated at the 
University of Edinburgh as-S^jtudb^At of the humanities, 
mcl tliough prevented by ,doih(estijC.;;drcumstances from 
:oill5p^<^ting the course, one of the best 

cholars of his year and^S ^eit Writer of English 
)rosc and verse. In 1855^ he' obtained a post on the 
Tcological Survey, and'c^ihmehced his long career as 
- professional geologist.' .Lel'il^'be ^ taken to heart 
hat he had equipped Jiims^If hot only as a geologist, 
)ut also as a scholar and man of lefters. ' 

In the next few pages Geil^i^^describes the work of 
field-geologist, the simple,'l^ccbutrement required, and 
he difficulty country pfe&^^^^tt'Jn hnderst^^ how 
e could tell what lay kelbwHhe 'lurface of the ground 
The: work was' arduous, ^nd accord 

1 _ 


feSTpied nine hours a day, 
lie found time and 


'itliout digging, 
ig to official regulati( 

1 practice probably mu? 
uergy, nevertheless, to pursue his classical studies, 
nd even enlivened 16 ng.,trampi home by recitations 
*om his favourite poem^'‘|t '^ook'^ he says, 

on this period of my life '^S peri^^ most studious 
nd certainly one of^the^dsV (Jlelightful that I have 
cen privileged to enj^yi^'^’^jSTeiW^Siscov^ in geology 
uickly followed, ttotwitjisi^ding MacCulloch’s vain- 
lorious boast that hd ^ ih . the geology 

Scotland that coiild not have been effected 


Ramsay having been taken ill, Geilcii^l^s^&llcd upon 
to take over the lectures at the RoyakSchboI of Mines 
and the popular geological addresISs^lb working 
men in the theatre of the Jerm^ni^^Street museum. 
These addresses were delivered by'- th^iAB^t’^e^ 

'men of the day on their respectiVe^ifbji^bts'^and were 
attended by crowded and intelligent‘.lludi^8£‘es^ I have 
myself seen the theatre full of ' wbifki^rfiS^^ 
spellbound to an exposition by HUxley^ff^^bfelements 
of biology. " 

The relics of the Glacial Period, bfbrMg'^hich a large 
part of the British Isles was oyerndd€?^fe^^e-sheets, 
now began o claim Geikie’s attehti6l|;?f 
sands and gravels, collectively knSvmljS^ drift,” 
were spread over the country during thisrpeflpd in such 
quantity as to dominate the soil biiS^bftbn 
to mask the characters of the*" underlying 
formations. A holiday spent in quest bf ' glacial drift 
led to a communication to the GeolSgi^l Society of 
Glasgow in which Geikie reviewed"^ thb^seqiience of 
events in Scotland and showed the^bbuldVr-clay to be 
the product of an ice-sheet, and n'6t/ as was'StOutly main- 
tained by many, of floating ice/'^^He pBtained confirma- 
tion of this view by an expiorSHbtt’bf^fibVtB^^ Norway. 

By this time Geikieb" "intiMafblSftSwS^^^ of a large 
part of his native country;- hiS;iSpj^femti of a land- 
scape, and the gcblo^cgi'^airiirig^ by which he was 
enabled to interpret the'^i^lfid^ce of tlie' features of 


surveyors drudge^: 6r a' Spottish quarfymah, 
>ssiliferous shale was detected * under massive ‘ 


cataclysmic opinions, was 

Old Red Sandstone lava, but ' the origffi''anti ' ' coril'jbliment was accepted 
■ecus rocks began to 4fee - 


[ 

Tieous 
ttentions. 


In touching tipon - such ^'questii 


mveys his information in language which is'intelli^l 
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&'"i867‘ ^epar^^ of the Geological Survey 

eShstituted for Scotland and Geikie was appointed 
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director. Suitable men for the posts on the new .written, and “The Life of Murchison was in hand. 


branch were scarce, and among the candidas1t,es pne at 
least, who afterwards achieved a great repu tuition 
a geologist,, and was in, fact jm able "algebraists^ ^ 
to add up correctly against time long columns ^f pouhd^ 
shillings, and pence, a test of the capability ol^a field-^ 
geologist which was:, insisted oh then and^ fpKm 
years afterwards by : the Civil Service Cohimissionei^; 
Friendships with many eminent literary and scientific 
men continued' to ripen. Alexander Macmillan was 
one of the earliest and most constant. Another old 
friend, Poulctt-Scrop« a high authority on volcanic 
problems, being desirous that the volcanic regions of 
southern Italy should be examined by a competent 
geologist, contributed two hundred pounds for the 
expenses and suggested to Geikic that lie should 
undertake the examination. The offer was accepted, 
but a severe fever, developed at Tapari, put an end to 
the project. .. 

Provision for a chair of geology in the University of 
Edinburgh having been made by ^furchison in his will, 
he desired to nominate Geikie as the first professor. 
The Home Office objected to this as an interference 
with the prerogative of the Crown, and the Science and 
Art Department, objected to two posts being held 
simultaneously by the same man. The objections 
were, however, overcome, mainly through the influence 
of Lyon Playfair, Member of Parliament for the 
University, and Geikie was appointed in 1871. In 
this same year he married and travelled to the south 
of France to visit his wife’s relatives, witnessing on 
the way some of the horrors of a successful Prussian 
invasion. He was summoned l)ack to the deathbed 
of his old chief and friend, Sir Roderick Murchison. 

The creation of a school of geology in a poorly 
endowed University was Iieset with difficulties ; lecture- 
rooms were inadequate, and rocks and fossils were 
lacking. The exceptional advantages for field-work 
offered by the country round Edinburgh were therefore 
utilised to the lull. The field took the place of a lecture- 
room, and Nature supplied the specimens. In liis 
second year the professor lectured to tlie Ladies’ 
Educational Association and conducted geological 
excursions of ladies. Mixed classes, however, were not 
yet tolerated, and the male students were returned to 
their homes before the ladies appeared, a mistake in 
the opinion of the good lady who kept the inn where 
they stayed. Later, he lectured to the lunatics at 
the Morningside Asylum, and, by the help 6f an official, 
to the inmates of a Deaf and Dumb Institution, 

These varied activities were not allowed to interfere 
with literary work. The third edition of Jukes’^. 

“ Student’s IManual of Geology ” was completed by. 
Geikic in 1871 ; in 1873 two science primers were 
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same year, also, obituary notices of two old and 
^atu^llri^nds, Logan and Lyell, were gratefully under- 

was perhaps the most 
^iierous task, in a busy life began to occupy his mind, 

of an advanced text-book 
;;9f: geology.^’ This work,' a monument of research, of 
Imatured judgments' and of lucid statement, was 
!■ published in 1882. It is interesting to hear that the 
author of siicli a work found the writing of the little 
primers the most difficult task he had ever undertaken. 
The preparation of a classic memoir on the Old Red 
Sandstone, and a study of the weathering of marble 
and other rocks, as evidenced by tombstones, helj^ed 
to consume what surplus energy was left after the per- 
formance of officiaP duties.' 

An engagement to lecture to t[ie Lowell Institution 
in Boston in 1879 led to an extended tour in the United 
States, in the course of which *the Yellowstone Park 
and Salt Lake City were visited. While at Boston, 
Geikie dined at Lowell’s house and sat between 
Longfellow and Oliver W. Holmes. The poet’s face 
“ always beamed with a kindly smile,” but to talk to 
him proved difficult. 

In 1882 Geikie succeeded Ramsay as Director- 
General of the Geological, Survey and resigned his 
Edinburgh professorship. Jlis new duties included 
supervision of the Scottish and Irish branches, the 
latter no sinecure, when one member of the staff, still 
well remembered, was on the warpath. Yet now as 
ever, time was found for literary work. The text- 
book was not yet published, and “ Geological Sketches 
at Home and Abroad ” was in preparation. At the 
same time he was prosecuting his studies of British 
Tertiary volcanic history, the results of which were 
published by the Royal Society of Edinburgh and 
were afterwards embodied in “ Ancient Volcanoes of 
Great Britain.” 

The next few years saw lio relaxation in this strenuous 
life, lie was elected foreign secretary of the Royal 
Society in 1889, but undertook a more onerous task 
as president of the Geological Society in 1891-92. 
Presidentship of the British Association followed soon 
after, and among a shower of press clippings with 
which the occupant of such a post is bombarded, was 
one from a phrenological journal to the effect that the 
“ organisation of this gentleman is most favourable 
for almost aiiy sphere of life.” The prophet was on 
safe ground, for, in addition to the posts already 
mentioned, Geikie was a member of tlie Royal Com- 
mission on Water Supply and of the Departmental 
Committee on the Ordnance Survey. 

Among much other literary work now in hand was 
a biography of Sir Andrew Ramsay, the late Director- 
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Jencral. In lighter vein were the dinners of the . .various scientific societies ^ade claims upon his time, 
jterary Club. At these monthly gatherings Geilde^ ^{^ttendance. the first meeting of the International 
let many distinguished oC ^tters at 


ne latest good stories from Scotl^d^^i^The appea.i‘W^P^j^|45oth ,anniYei:«a^^p^ Glasgow 

f some of these in Punch puzzled him for a. time, the. degree 

eventually detected the. route.^^by \vhich thej^j ;jJprjLt,-D. .In the. /wmter,; bf^ he attended 

ad travelled. A few years later in . Scottish?; ,?meetings of the Reale ;Accademia dei Lincei, of which 


Leminiscences '' he published a selection of (but not all) 
is experiences of Scottish manners, customs and speech. 
A visit was paid to Paris in 1891 to attend the 
mtenary of the Institut de France. The guests were 
?ceived at an evening function by M. Poincare, then 
1 his thirty-fifth year. Six years afterwards Geikie 
:‘(x*ived through the French Embassy a beautiful 
jccimen of Sevres ware, but it was not until some 
lonths had elapsed that the unexpected gift was 
xplaincd. Prof. Fouque and M. Michel Levy had 
aovcc. their Government to accord Geikie the decoration 
)f the Legion of Honour. But the French Ambassador 
)oint(5d out that the British Government did not 
ipprove of the acceptance of foreign decorations by 
British subjects. The china had therefore been sent 
LS a public mark of esteem, with ai> expression of keen 
egret that the British Government should l)e so 
xclusive. However, sixteen years later the Cross of 
he Legion of Honour reached its destination. 

'J'he International Geological Congress met every 
bird year before the War, and in 1897 assembled at 
t. J^etersburg. There Geikie was presented with 
ther del(*gates to the Czar and Czarina and saw a 
harming phase of Russian home life in the country 
alace of the Dukes George and Michel of Mecklenburg. 
The long period of service upon the Geological Survey 
•as now drawing to a close. In the view of the 
Veasury, the service itself was of a temporary char- 
(•t(T and would cease to exist when a geological map 
f the British Isles on the scale of one inch to the mile 
ad been completed. In such circumstances there 
ad been a tendency to shelve questions relating to 
promotion, salaries and other matters, about which 
much dissatisfaction had arisen. This led to a request 
from the staff for a full inquiry, and eventually to the 
appointment of a strong committee, on which Govern- 
ment Departments, geological and mining interests 
were adequately represented. The recommendations 
made by the Committee yirere eminently practical and 
satisfactory. It was to me,’’ Geikie writes, “ a great 
satisfaction to leave the service with the prospect that 
ih(.s(' much- needed reforms would be carried out.” 
i le retired in 1901 after a service of forty-four years and 
four months. 

Abrupt severance from official duties is apt to leave, 
a man at a loose end, but it was far otherwise with 


; he was a foreign member, unaware that he was thereby 
earning a small fee for each attendance. In 1903, at 
the ninth meeting of the International Geological 
Congress, in Vienna, he renewed intercourse with his 
old friend Suess and many others. In this year also 
he was elected one of the general secretaries of the 
Royal Society, a post which involves much work in 
connexion with the numerous activities of the Society. 
Outside the ordinary routine was the making of arrange- 
ments in London for the second meeting of the Inter- 
national Association of Academies. The functions 
provided for the entertainment of the guests included 
a garden-party at Windsor Castle, when the members 
were received by King Edward and Queen Alexandra. 
The first centenary of the Geological Society w'as 
celebrated in 1907. It being felt that the presidential 
chair should be filled on such an occasion by a geologist 
of outstanding reputation, Geikie, though he had 
already been president, was asked to allow himself to 
be nominated. The celebration led to what was 
probably as distinguished an assemblage of geologists 
from all parts of the world as had ever met. 

In 1908, on the retirement of Lord Rayleigh, the 
Council oi the Royal Society nominated Geikie as his 
.successor to the presidential chair. The many duties 
which are attached to the post, both within the Society’s 
rooms and outside, made serious inroads upon his time, 
l)ut gave him the opportunity of devoting his energies 
more strenuously than ever to the welfare of the Society. 
The most outstanding incident during his presidentship 
was the celebration of the 250th anniversary in 1912. 
Men distinguished in every branch of science attended 
from all parts of the Avorld. After a short service in 
Westminster Abbey, the delegates handed the addresses 
with which they had been entrusted to the president 
in the Society’s Library. In the evening a banquet 
was held in the Guildhall, at which the toast of the 
Royal Society was given by the Prime Minister and 
responded to by the president. An unpremeditated 
toast was added to the list during , dinner, that of 
Prince Lichnowsky, the newly appointed German 
Ambassador. In his reply he said, ‘‘Never between 
England and Germany have there been more intimate 
and more sincere relations than at present. Both 
countries are working side by side in the same cause of 
maintaining European peace.” It appears to have 


Leikic. Some Survey memoirs were still in hand, and been a fact that the preparations for the War, then 

NO. 2856, VOL. I 14] ^ 



NA TURE 


ii8 

being made by the higher powers in Germany, were 
not known to the German Ambassador. Two notable 
volumes were prepared at Geikie’s instance in readines* 
for the celebration; one an enlarged edition of the 
Society’s “ Kccord/’ the other a facsimile reproduction 
of the Charter Book containing the, original signature of 
C'harlcs II., followed by the signatures of all fellows froni^ 
the commencement, a collection of autographs probabi^ 
without an equal, as representative of the science and 
culture of Europe during the period which it embraces!’’ 

At this time the British Academy came into existence 
and was soon followed by the Classical Association. 
As president of the latter Geikie chose for the subject 
of his address the evidence in Latin literature of an 
appreciation of Nature by the Romans. The subject 
proved so fascinating that he pursued it later on both 
at home and amidst landscapes that must have been 
familiar to some of the Roman poets. The writing of 
the book, “The Love of Nature among the Romans,” 
ser\"ed, so far as anything could, to distract his thoughts 
from the tragedy of the death of his only son, a young 
man of brilliant promise. 

From 1914 Geikie’s time has been spent chiefly at 
his country home near Haslemere, and though not so 
active as he once was, there has been little relaxation in 
his industry. In 1920 he was elected as chairman of the 
Royal Commisribh of Inquiry into the University of 
Dublin. " “ The Arinals of the Royal Society Club ” was 
written during these years of retirement, and now has 
been followed by the fascinating volume to which this 
notice relates. ^ It was during this period of quiet retreat, 
on the last day of .1913, that a special messenger brought 
the intimation that the King had conferred upon 
Geikie the Order of Merit. He had already been made 
K.C.B. in 1907.. Space does not admit of the enumera- 
tion of the academic honours conferred upon him. 

I cannot conclude more fittingly than in the words 
used by Walter 11. Page, at the time American Ambas- 
sador. In a letter to Geikie on his birthday , which he 
liad learnt was th^5\same ,day as that of the President 
of the United States, he wrote, “ You also are entitled 
to great thanks for being bom into a world that you 
have made wiser and merrier by youi^ presence and 
labour.” ' . -r ^ Strahan. 

A Biological Study of Radiation. 

Radium, X-rays and the Living Cell : with Physical 
Introduction. ^'By Hector A. Colwell '^nd Prof. 
.Sidney Russ. Second edition, revised. ... Pp. xi + 365 
+^'3 plates. (London : G. Bell and Sons,' Ltd., 1924.)/ 

21 net. ‘ • ' ' ■ . ' - 

T he second edition of this book, whith was' first! 

published nine years ago, brings the experi-. 
mental biological study of the effects of radiations u]^l 
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to-date ;• it includes a new chapter which summarises 
the action of rays on living structures, and discusses 
'the theories put forward to explain these actions. 

The authors are;^ rightly, cautious in discussing 
Laws.” Their subject is a new one, and it is only 
^recently that, the nature of X- and gamma rays has 
jJibeen" settled place in the electromagnetic 

7spectnirtf charted. : ' * ■ 

How do X-ray exposures cure tuberculous glands.^ 
^By killing the tubercle bacilli ? In a test-tube, X-rays 
can kill tubercle bacilli, but it takes a big dose — so big 
that no human tissues could live through the bombard- 
ment. How then does k moderate dose cure the 
patient } Clearly it is the human body that achieves 
the cure ; the tissues react to the^radiation, and kill 
and . rid themselves of the intruding bacilli, weakened 
by the radiation. Many factors may be at work. 'I'he 
action of the X-rays may^be selective, weakening the 
bacilli but weakening the tisslM cells less, or ai:tually 
stimulating the tissue cells to increased activity. 

Clearly there are countless problems for experimental 
solution. The conclurions so far reached are valuable, 
but (as the authors :pomt but) they arc still verv 
incomplete, inconclusive, and even cotitradictory. 

Of chief interest is the, bearing of these researches on 
the treatment of cancerous ^owth. Stated briefly the 
conclusions are; Somef growths can be abolislied and 
an apparent cure obtained; ' Others can be reduced in 
size, with temporary belief, only to take on new activity 
which defies control, b)^ radiation. Even the “ cures ” 
are only too commonly illusory. The disease breaks 
out again in the same place or elsewhere and becomes 
disseminated. Wb seem to be^io nearer the “ cure ” 
for cancer. But Ve nay, we dare 

not. Although a 'cure Vhay 'never be found, there is 
great hope of our learning how to prevent cancer. VVe 
are now certain that '^cancer is not a disease which 
springs upon us mysteriously^; ; and strikes us down 
“ like a bolt frorn the blu^” * it is the last phase of a 
chronic disease that affects bur tissues, makes tliem 
unsound, anddepnves.tK'bm of their powersof resistance. 

Certain races |ive ' a'- natural life in the open air, 
engaged in active agricultural pursuits, and eating the 
natural “ live nuts, milk, 

eggs, fruits, ari4 ;uncoo.kbd v^ These races 

are immune frdm'ihe <fisorders^ digestion so rife in 
civilised lands: ' They So nbt suffer from dyspepsia, 
gastric and duodenal iilcer, gall stones, appendicitis 
and colitis,; and they live'to a good age without falling 
victims to c^efer/' Contrast their state with that of 
dweUers k civilised town^ Their life is largely indoors 
aiid sedentary, their food and drink almost entirely 
“dead ” food it is frozen for long periods, or boiled 
and canned, or impregnated with chemicals, such as 
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borax, sodium salicylate^ and . saltpetre. Even the 
fresh foods that reach the consumer un-killed and 
J(;filed, pass through the kitchen, and are there d^^ 
pri\ ed of their living properties*, and worked up 
,ippi‘tising dishes. “ Hunger is the best sauce,** but^ 
the life that is forced upon civilised .jaces deprivesC 
them of this relish. To make matters worse, sxig&tt 
(sweetmeats and chocolates) ar^ eatenjin great quantitjr^ 
The consequence is that the digestive system fails;, 
constipation and intestinal stagnation occur ; the over- . 
filled stomach and intestines drop and become kinked ; 
their stagnant contents decompose and poison the 
53. stem. Not only the stomach and intestines, but 
ilso every tissue of the body is poisoned and loses its 
power of resistance. Sooner or later a stage is reached 
w]K*n some part gives way, when we have another case 
of gastric ulcer or appendicitis, and the surgeon is 
called in to remove the part that has rotted.’* If 
the surgeon is an ob^ferver, he notices that the rot is 
general and is not confined to the appendix, gall 
bladder; or gastric ulcer which he is removing. 

A person whose tissues are in this state is certainly 
on the road to cancer, and little lasting good can come 
of an attempt to cure him by local radiation. He 
must “ clean himself up ” ; then Nature will have a 
<diance to aid him in his fight for life. The great good 
iliat ma\' come from the experimental researches 
flcscribed in this book is that it may teach us Nature’s 
method of ridding itself of rhbrbid growths. The new 
edition is of immense interest to all who are engaged 
in the study of tumour growth, ' 

Our. Bookshelf. 


distinguishing characters of the different ‘systematic 
^groups. 

:k The l^ok is, however, more than a carefully compiled 
?and well edited work of reference. It represents, in- 
?deed, much original investigation, the results of whicli 
^are. presented for the^J^first time. This refers particu- 
llarly to the descriptions of plumiage, most of them by 
?ytlie editor' hiniself:> which constitute the most important 
?';part of thfe work; These descriptions have been based 
upon new examination^ of large series of specimens, 
including those in the British Museufii and in Lord 
Rothschild’s large collection, and tKOy take full account 
of ail differences of sex and age and of all seasonal 
changes : the different geographical races or sub-spccies 
are separateh'"' treated. The method is consistently' 
followed in’* this respect, and in a few cases, from their 
nature unimportant in British ornithology, a phase is 
' frankly mentioned as “ not examined.*’ A great labour 
has obviously been performed, and as a result we have 
nuch valuable information not previously available, 

I and a high trustworthy standard throughout. 

> The treatment of the other subjects is less detailed 
but quite adequate for the purpose, the limits observed 
being those proper to a condensed work of reference. 
The contributors, other than the editor, are Dr. Ernst 
Hartert, Miss A. C. Jackson (Mrs. Meinertzhagen), the 
Rev. F. C. R. Jourdain, Mr. C. Oldham, and Dr. N. K. 
Ticehurst. 

This “ Practical Handbook,” then, in addition to 
containing important new contriburiohs to ornitho- 
logy, seems to us to be the most useful systematic 
text-book of British birds that cAh be placed in the 
hands of the serious student of the subject. It un- 
doubtedly takes its place as a standard work. 

The Year-Book of the Scientific and Learned Societies 
of Great Britain and Ireland : a. Record of the Work 
done in Science^ Literature, and Art during the Session 
by numerous Societies and Government 
Institutions, Compiled from Official Sources. 
P'ortieth Annual Issue. Pp. vii "1-389. (London: 


A Practical Handbook of British Birds, Edited by 
IJ. F. Wilherby. 2 vbis. . Vol. i, Pp. 532-}-xvi. 
Vol. 2. Pp. qbo + xii.. (London: H. F. and G. 
VVithcr):>y, 1919-1924.) 4^105. net. 

'J’urs important work, wHich lias been appearing in 
parts since 1919, is now complete, and the corrections 
and additions in the last' part bring the whole up-to- 
<late. The bound book is Aya^ble in alternative forms, 
and of these the thiiti paper ^itipn makes two volumes 
of little more than pocket size. ;it is, thus a handbook 
m a real sense, but Jt tb!|’S|&P. time the quality of its 
< on tents fully entitleiit tb^^orthy plac^^ on the library 
.^helf with larger works of reference. ^ ; 

d’h'e object aimed at has been to give, in a small 
^'paco and in systematic form' all, the most important; 
’nformution about the external characters, of British'^ 
birds, their distribution and migration, their breedihjg^S 
b djits, nests and eggs, their song attd thei/ food. /; This 
been very successfully achieved by the author^/ 
'asponsible for the various subjects. The numerousj| 
Hlustrations, many of them ir^. colour, are admirable^, 
Jmin the point of view of practical utility as aids t4^ 
aleritification. There are also useful kev^tablles to thjSi 
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C. Griffin and Co., Ltd., 1923.) 1 $^* net.. 

We arc glad to be able to extend a welcome once more 
to this valuable Jiandbook, which Has now reached its 
fortieth anniversary. The publishers are to be con- 
gratulated on the courage and persistence, with which 
they Jiavc issued year by year a volume so useful to 
all who would keep in touch with scientific develop- 
ments and at the same: time .a,,book"necessarily of 
limited circulation. The, volume is divide^ into the 
customary fourteen sections, in each of which related 
societies are grouped. Thb .qiassificatiqii this implies is 
a difficult problem, but...^ haye Httle fault to find 
with the present aryangpip&t ; the Institute of Phvsics 
would appear, mpre apjbropria^^^^ in the section given 
to astronon^y, maS^ematics, and physics than in its 
present place, unde? Generally.” The very 
lull in([|e^, hpjvreyeg^^ffi ^ obviate any difficulty 

|^ii^!^ay^:ari5e: m ^ 

.For those wHp arb^'.bot familiar with the handbook, 
desirable tb say' that it gives full particulars of 
|thb^;‘s.cientific and learned societies of the British Isles, 
Iriieir officers, addresses, meetings, conditions of mem- 
f D^rship, publications, and, in many cases, the titles of 
" ^-.paper^ presented and lectures during the year 
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1922-23. There are also included accounts from 
Government institutions, such as the National Physical 
Laboratory, the Royal Observatory, Greenwich, and so 
on. In some few entries, telephone numbers and tele- 
graphic addresses are also given ; this might usefully 
be extended to all the societies which are served by 
telephone. We also think that a complete list of the 
various Research Associations, together with separate 
entries in their appropriate sections, would be valuable, 
while other omissions we have noted are the Institution 
of Chemical Engineers, the Eugenics Education Society, 
and the Institution of Welding Engineers. 

The information provided by the handbook is fur- 
nished by officials of the societies concerned, and we 
must add our thanks to those of the publishers for 
making the volume possible. No doubt it is by a .slip 
that the new address of the Institution of Automobile 
Engineers from August last has not been inserted. 

Our criticism must not be taken as disparaging. In 
no other volume, we believe, is similar information 
brought together, and our suggestions are made in 
order that the next issue may give us cause for still 
more gratitude to the publishers and all concerned in 
issuing the handbook. 


Canned Foods in Relation to Health. (Milroy Lectures, 
J923.) By Dr. William G. Savage. (Cambridge 
Public Health Scries.) Pp. vii + 146. (Cambridge : 
At the University Press, 1923.) 8.?. 6d. net. 


This book consists of the author\s Milroy Lectures/' 
delivered in 1923-, with some amplification. The 
canning industry is a very important one in the United 
States and South America, and in the overseas 
Dominions. Though the industry is small in Great 
Britain, large quantities of canned foods are imported 
and consumed here. Thus in 1921 some 22,500 tons 
of canned meat alone (and much larger quantises of 
salmon and fruit) were retained in Great Britain. 

Apart from the magnitude of the industry, there are 
.special reasons w'hy this class of food-stuffs needs 
supervision additional to that (exercised o\'er food 
generally. The most important of these is that the 
use of unsound constituents is less easily detectable 
than in the case of ordinary foods. Dr. Savage has 
examined various methods of manufacture, and pa}'s 
a high tribute to the work done by the National Canners’ 
Association (U.S.A.) in the improvement of the products 
of its members. But he finds that the control exercised 
over canned foods at the port of entry leaves much to 
be desired,’ and that better and more uniform methods 
are required for the disposal of the conlents of rejected 
tins. Dr. Savage also urges that the date of prepara- 
tion, together with a code mark for identification, 
should be stamped on all tins. The important subject 
of the causation of disease by canned foods is dealt 
with at length by Dr. Savage, and he comes to the 
comforting conclusion that canned foods as a whole 
are safer than fresh foods. 

I'he book contains a very complete summary of this 
important subject, and concludes with appendices on 
the principles involved in the process of canning, and 
on the laboratory methods for the examination of 
canned foods, and with a selected bibliography of the 
subject. 
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Invertebrate Zoology. By Prof. Harley Jones van 
Cleave. (McGraw-Hill Agricultural and Biological 
Publications.) Pp. xvi + 259. (London: McGraw- 
Hill Publishing Co., Ltd., 1924.) 155. net. 

In this volume the author “ has endeavoured to collate 
materials which will serve as a class-room text and 
reference work," assuming that the student has already 
had an introductory course in zoology. The attempt 
to compress an account of the invertebrates into 240 
pages is, in our opinion, scarcely successful, for it has 
compelled the author to deal so summarily with many 
of the subjects and of the classes that the accounts are 
too short and inadequate to be of reaj value ; e.g., endo- 
mixis is dealt with in about eight lines, and the student 
can form little idea of the process from a perusal of this 
brief statement. It would have been better, we think, 
to omit reference to a number of the more difficult 
groups, e.g., Phoronida (the account of which occupies 
about eight lines), and deal more fully with other groups. 
Some of the references to protozoa require revision, 
e.g., that Piroplasma hominis is tfie causal agent of 
Rocky Mountain fever, and the use of “ hiemogre- 
garines " as synonymous with Babesia is incorrect. If 
a cyst of E. histolytica is to be illustrated at all, a figure 
better than Fig. 24 should have been provided. We 
can only conclude that in a course in which such 
a compressed account of invertebrates is used, it is 
intended that much of the information on any given 
group will be acquired in the laboratory, the text-book 
serving as a brief summary for reference. 

The Diseases of the Breast By Willmott 11 . Evans. 
Pp. xii -f495 + 102 plates. (London : The University 
of London Pre.ss, Ltd., 1923.) 2^s. f>d. net. 

The subject of diseases of the breast is one which 
presents many problems to the clinician, the patho- 
logist, and the surgeon. Mr. Willmott Evans 
endeavours to sum up the present views on the subject, 
and draws on his own experience to express opinions 
on controversial points. His book is certainly very 
complete, covering anatomy, physiology, clinical 
examination, pathology, and treatment dowm to the 
last detail. With regard to the disputed subject of 
dissemination of carcinoma, Mr. Evans has no Jiesita- 
tion in accepting the theory of permeation described 
by Sampson Handley, with the reservation that 
embolism may account for a certain number of meta- 
sta.ses. The book is well produced and well illustrated ; 
it forms an excellent addition to the literature on 
diseases of the breast. 

Stalique et risistance des matiriaux. Par Prof. Paul 
Montel. Pp. vi + 274. (Paris: Gauthier-Villars et 
Cie, 1924.) 30 francs. 

This book is practically a reproduction of the lec tures 
delivered at the ficole des Beaux Arts by Prof. Montel 
on statics and the resistance of materials. The 
range docs not differ essentially from that covered 
by English text-books, but to those who have a pen- 
chant for geometric in preference to analytical proofs, 
the book is to be recommended. Wherever possible 
geometrical demonstrations are adopted and numerical 
calculations effected graphically. A number of useful 
practical examples are to be found at the end of each 
chapter. 
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Letters to the Editor. 

[Thf Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.'] 

The Anomalous Emission of a-Particles from 
Polonium. 

In a recent issue of the Zeitschrift ftir Physik, 
Walt her Kut/ner has given the results of some careful 
lueasiirements niafle with the view of testing the 
validity of 13 aternan's probability formula in its 
application to tlie emission of a-particles by polonium 
(I'z^/r Zeit. f. Fhys., vol. 2T. pp. 281-298, 192.^). He 
arrives at the following conclusions : 

(1) The emission of a-particles by polonium does 
vot alwavs obey Bateman's probability formula for a 
jjrocess of a purely fortuitous nature. 

(2) Systematic deviations have been found to 
indicate a subnormal dispersion, i.e. the time intervals 
in which dchnite numbers of particles are observed 
occur more frequently, when the numbers lie near the 
mean value, than would be expected by the laws of 
probability. C.)n the other hand, the time intervals 
corresponding to a large or to a small number of 
particles occur less frequently than theor}'' predicts. 
(In other words, the familiar “ cocked diat ” prob- 
ability cur\e is higher at the crown and lower at the 
brim than would be expected from the theory.) 

(3) It is found that the deviations are more appre- 
ciable, the greater the activity per mm.- of the 
radioacli\'p source. 

(4) By allowing the source to decay, an improve- 
ment is found in the agreement between theory and 
experiment. 

(5) 'I'he cause of this behaviour with polonium is 
discussed, and it is shown that, although the pheno- 
mena of scattering, surface oxidation, and diffusion of 
the polonium into the activated discs can influence 
the magnitude of the “ subnormal dispersion," they 
are in themselves insufficient to explain the phe- 
Tiomenoji mentioned in (4). 

(6) h'or the explanation of this result it is suggested 
eitlier lhat the individual radioactive polonium atoms 
mutually influence each other, or that the individual 
a-partides influence other atoms (atomic disruption). 

From simple considerations one would not expect 
that an a-particlc could approach the nucleus of a 
heavy atom sufficiently closely to bring about artificial 
<lisiniegration, and hence it becomes imperative to 
examine whether Kutzner's results can be explained 
in a less drastic manner than that suggested under (6) 
jd)ove. Hie object of the present note is to show that 
elff^cls identical with those observed by Kutzner are 
I0 be expected on the basis of the phenomenon of 
‘Aggregate recoil, as usually obtained from sources of 
o-rays deposited on metallic discs. The importance 
of this phenomenon in the case of polonium was fully 
discussed in a paper by the present writer in 1919 
{Milt. Ra. Inst. Nr. 118, Wien. Per., vol. 128, pp. 795- 
^50 ; also Naturic, vol. 102, p. 464, 1919), and has 
been^ conflrmed by additional unpublished results, of 
which use will be made in what follows. 

tdecirolytic polonium does not consist solely of 
individual atoms on the metal disc, but an appreciable 
T>art of the deposit may exist in the form of aggregates 
of polonium atoms. Such aggregates are also formed 
m tile case of the active deposit obtained by exposing 
a tnetal plate in emanation. When an a-particle is 
emitted in the direction of the plate from such an 
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aggregate, the latter recoils from the plate, and in a 
vacuum leaves it entirely. Under such conditions one 
instance was noted in which the apparent decay of 
polonium was such as would correspond to a half 
period of 59-6 days, as compared with the true half 
period of 136*5 days. But even at ordinary pressures 
the rate of decay sometimes appeared to be so low as 
127*1 days, so that even under normal conditions 
.some of the recoiled aggregates may disappear from 
the plate. The number of aggregates per unit area 
and their complexity increase with the surface density 
of the electrolytic deposit, and, particularly under 
reduced pressures, it is the more complex groups that 
leave the plate first, in consequence of their containing 
more polonium atoms. In the course of time it follows 
that the polonium remaining on the disc is les.s and 
less complex, and indeed, after a sufficiently long time, 
one would expect the polonium remaining to consist 
almost entirely of imlividual atoms. As a matter of 
fact, aggregate recoil phenomena do become less 
marked with the lapse of time, owing to the degenera- 
tion t)f the aggregates, and many curious effects 
observed with radioactive deposits admit of simple 
interpretation ot\ these lines {e.g. observations by 
Ratner, Phil. Mag. (6), vol. 36, p. 397, 1918). 

Owing to the intense ionisation near the surface of 
a disc coated with polonium, it is easily seen that the 
aggregates, after recoil, may readily acquire a charge, 
and in circumstances negatively charged aggregates 
may preponderate. 

Consideration of the above results supplies us with 
a ready interpretation of Kutzner's observations, for 
he used an electric counter of the Geiger type, in which 
a platinum point is enclosed in an outer metal cylinder 
or hemisphere, charged to a positive potential of more 
than 1000 volts, there being a small central opening 
in the front of the counter, covered with thin alu- 
minium foil, through which the a-particlcs are ad- 
mitted. In general, the distance of the radioactive 
source from the counter diaphragm, with respect to 
which it was centrally arranged, was from 5 to 7 mm., 
so lhat the intervening space would be subject to a 
strong electric field. From what has been said above, 
it is clear that many of the recoiled aggregjites would 
be attracted to the aluminium foil closing the counter, 
.so that the counts corresponding to the maximum of 
the probability curve would lie too high, whereas the 
limiting ordinates observed w'oiild be deficient. This 
is precisely what Kutzner noted (sec (2) above). 
Moreover, since the formation of aggregates is en- 
hanced for higher surface densities of the radioactive 
deposit, the deviations will be more marked in such 
cases (cf. (3) above). On the other hand, by allowing 
the polonium to decay, a progressive degeneration of 
the aggregates takes place, and the deposit acts more 
and more nearly like one composed of individual 
atoms, so that the agreement between experiment 
and theory improves steadily (cf. (4) above). 

Using preparations of polonium of high surface den- 
sity, Kutzner found, for a given source, that the devia- 
tions from theory were more considerable, the larger 
the aluminium-covered diaphragm through which the 
a-particles entered the counter. The number of trans- 
ferred aggregates that are effective will obviously 
depend on the size of the diaphragm, being greater 
for larger diaphragms, so that such a result is to be 
expected, whereas it would be much smaller, or almost 
absent, when the same experiments were performed 
with a preparation of low surface density, and this 
Kutzner found to be the case. 

By performing counts in which the source was first 
centrally opposite the entrance to the counter, and 
secondly, laterally displaced through 5 mm. with 
resnect to the axis of the counter. Kutzner detected 
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a better agreement with theory in the latter case, as an irregular tetrahedron, while the L'evo-rotatory 
This he ascribes to an influence of the direction of the power is associated With, the rest of the molecule, 
a-particle beam within the counter, but it seems more manifesting itself principally through a twisted 
likely that it . was due to the fact that, in the second arrangement of the four hydroxyl groups, similar, but 
case, a smaller proportion of the transferred aggre-J longer than and in an opposite* sense, to the twisted 
gates fell on the counter window. In another .experi*' arrangement of carbon atoms. “There is only one 
hient, Kutzner found that with an unscreened source; ;^part of the molecule to wdiich we can ascribe any 
the deviations from theory w^ere less than when, ih^ Jjflegree of stability, and that is the nucleus of four 
source wus screened by a thin ahiminium foil..; Thi^l ^rbon atoms arranged in . an irregular spiral. Such 
result may be, as he suggests, connected with the.' .Effects as ionisation and hydration would tciul to 


ehects of scattering, but if the experiment were per- 
formed in the reverse order, one w’ould expect that the 
screened source would give better agreement wdth 
theory than the unscreened. 

Finally, Kutzner finds that counts with a willeinite 
screen always yield results about 5 per cent, less than 
w ith an electric counter (loc^ cit., also Zeit. f. Phys., 
vol. 23, p. 126, 1024). In view of the above, it is 
doubtful whether the w'hole of this difference is due 
to the inefficiency of willemite screens as compared 
with electrical counters, though it is generally recog- 
nised that deficient counts result from the scintillation 
method. Jt seems very probable that thin sections of 
willemite, as used by Kutzner, are more efficient than 
scintillation screens made from powdered willemite or 
zinc sulphide crystals. ' Were Bateman’s formula to 
be tested by means of such screens, one would expect 
better agreement between experiment and theory than 
Kutzner found by means of the electrical counter, 
owfing to the absence of an impressed electric field in 
the former case. 

The deviations from theory in experiments by 
Kutherford and (leiger and by Hess and J.awson, to 
w'hich Kutzner refers in his paper, arc less systematic 
than his own. The former (wnth polonium) probably 
admit of the above explanation, w'hereas the latter 
were done with 7-rays and only for purposes of 
orientation. Robert W. T..\wson. 

Sheffield. 


The Rotatory Dispersion of Tartaric Acid. 

f .ONGcn.'XMBON {C.R. Acad. Sc., vol. 178, p. <)5i, 1^24) 
has recently found that the rotatory dispersion along I 
the optic axes of crystalline tartaric acid is approxi- 
mately the same as tfiat of the la;vo-rotatory com- 
ponent which contributes to the anomalous rotatory 
dispersion shown by solutions of the acid. The rotatory 
dispersion here referred to is measured by the ratio 
between the rotations for the blue (.136 and 
>'ellow (578 fxim) lines of mercury. For the crystals 
it is 2*14, while for the laevo-component in solution 
it is estimated to lie between 2 aiid 2*22. From 


destroy;i;hj?^liEeyp-tbmt6ry action of the four hydrox> l 
groups, and>U[ 4 s pfciodhle that it requires the application 
of the forces which hind the molecules into tht$frystallinc 
structure to completes Jhe Icevo-rotatory system. Any 
change, such as fusion, solution, and certain chemical 
reactions, which leads to departure from the orienta- 
tions which hold in the crystalline structure wall tend 
to eliminate the hydroxyl spirals ” (p. 527). 

Tt thus appears that the work of J.ongchambon 
supports the conclusion arrived at from the X-ray 
analysis, that the lasyo-rotaSiry component in solution 
is substantially the same system as that w^hich pro-^ 
duces the strong lajvo-rotatibn in the crystalline form ; 
that the tendency.io crystallise and the act of cTv stalli- 
sation, though not unique as Changes involving forces 
which enhance the Isevo-rotatory power, are yet well- 
marked examples of such changes and lead finally, in 
the crystalline form, to the perfection and stabilisa- 
tion of a hevo-rotatory system which completely over- 
pow^ers the effect of the dextro-rotatory part of the 
molecule. From such a hypothesis it follows that, even 
in infinitely dilute solutions, since the molecule can 
never be stripped bare to the carbon nucleus abov e, the 
rotatory dispersion will still be anomalous. Tliat this 
is experimentally true has been pointed out by Lowry 
and Austin (C.R. AcUd. Sc., \o\. 178, p. 100*2, 102.4) 
in reply to the note of Longchambon. It also follow^s 
that the dispersion in the crystal, though the la*vo- 
rotation overwhelmingly predominates, is probably 
not truly nopial either. It is true that I-ongchambon 
says “ la dispersion rotatpire est d'allure normalc, 
mais trds forte, . . but I presume this remark 
refers only to the region of the .spectrum examined. 

W. T. Asrnrkv. 

d^avy-Faraday Research, Laboratory, 

Royal Institution, 

Albemarle St., W. r, July 7. 


Early Canadian Experiments on the Acoustic Method 
of Depth Sounding for Navigation Purposes. 

Refickring to the article “ The Acoustic Method 


previous researches Longchambon had concluded that of Depth Sounding for Navigation Purposes" pub- 
the rotatory dispersion of a given substance is a lished in Nature of March 29, 1924, p. 463, it may 
property which is conserved when the sub.stancc beof interest to record some experiments carried out by 
passes from tlie solid to the liquid state by fusion or the writer in 1915 on obtaining depths at sea by the 
solution. Applying now. this generalisation to the echo method. 

case of Uirtaric acid, he states : “I>eionstituant gauche Having had much experience in carrying on fog 
lie serait done ni un anhydride ni un ether interne ; alarm researches at Father Point, Que., for several 

ce serait I'acide tartriqiie ordinaire, tel quHl sc trouve years from 1913, the writer felt in the early days of 

dans Ic cristal ; je I’appelerai ' acide tartrifjue a.* the War that this site would be an admirable one for 

J Hppelerai le corps droit * acide tartrique fi ’ ; e'est carrying out researches on submarine acoustics, w ith 

la formation de cet acide fi de Facide a, par dilution the view of solving some of the problems relating to 
ou eltn'cition de temperature, qui produit les anomalies the submarine situation in Europe., In addition to 
de dispersion rotatoirc." the facilities for experimental work, such as isolation. 

It seems appropriate now to compare these con-- wharfage facilities, calm weather, easy access to a 
elusions with those arrived at from the X-ray examina- main railwray line, etc., an important consideration 
lion of the crystal structure of tartaric acid (Proc. . was the fact that supplies of scientific material from 
Ko\\ Soc. A, vol. 102, p. 506, 1923). Out of this work ; America and co-operation with American men of 
it was suggested that the dextro-rotatory property science could be obtained on Canadian territory before 
of ordinary tartaric acid is associated with the carbon the United States had yet entered the War. 
nucleus of the molecule, an arrangement of four. ^ In tlio early autumn of 1915 a plan and report to 
carbon atoms wdiicJi appears to exist in. the. cry^tlJ^^is,, effect the Minister of Marine and 
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Kishrries ; and, while the question was being con- .working, at improvements in the construction of 
siderecl by the Canadian Government, a start at ; transmitters and receivers . b^ed on the principle of 
actual research was made with the co-operation > selective tuning, which it i$/hbped may find a useful 
the Submarine Signal Company, of . Boston^,. Mass.j| ^elji pf* application in im^pyed sj^tem of depth 

1 ’: 

vol. ^ . 

Depth of the Sea by the Echo Method. |V A Fessenden^ 
oscillator with the associated -motof^l generator sem 
was installed on the Canadian Jiydro^aphiC siirveyf 
ship Cartiei', and during the month of October 1915,, 
numerous experiments were tried on,. “ depth sound-S 
ing ” (Fig^i)- A short e^tperience showed that for. 
niodenite depths, 30 to 40 fathp^, the same oscillator 
could not be used for receivirij^the echo, on account 
of the persistence of trSinstents in.tjhe electromagnetic 
circuits. A separate hjp^ophone, shielded from the 
oscillator signal by beihg 'pl^^^^ side 

of the ship, was therefore employed, and experiments, 
tJiough for the most part Unsuccessful ' on account of 
the weak echoes received ffiom a Sea bottom of soft 
ooze and clay, gave indications at favourable localities 
as to the ultimate possibilities of this method. 

At this early date and under war conditions, it was 
practically impossible to obtain thermionic amplifiers 
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hy means of which eclib signals could be’ received. 
'Phen, too, for the faint echoes involved, the type of 
liydrophoiie available was not sufficiently sensitive, 
while for experimental work the type of oscillator 
available, weighing 1300 lb., was inconvenient for 
o\ crboaivl use, especially with the ship in motion. 

In a report submitted to the Electrical and Sub- 
marine C ommittee of the Admiralty Inventions Board, 
it was finally conclude^ . that special transmitters of 
l(‘ss weight, designed for inboard use, would have to 
be developed in conjunction with a more sensitive 
type of hydrophone. In order to obviate the use of 
thermionic amplifiers as much as possible, it was 
decided to make use of a hydrophone, suitably damped, 
capable of tuning in. t^.the, definite wave-length 
cm i t ted. '' 

A tuneable diaplitagm, forming an essential feature 
of a hydrophone, was briefly described in the Proc. 


Sir Oliver Lodge,: iirvNATtTRE'Sf'^^ 5, p. 10, 
suggests that the methods of producing the Big 
Bangs,'* which have previously been used, may not 
be the most effective for the purpose. ; 

While on service in France with the Artillery, it 
appeared evident to me that the noises with the 
greatest “carrying power** were made by the gun 
discharges, and not by detonations of high explo.sive 
shells. ‘ , ' 

The battery with which I was at the time was a 
6 -in. howitzer battery, and I noticed that the 
detonations of our own shells, although visually 
observed from an O.P. at 2000 or 3000 yards range, 
were often inaudible : whereas an enemy gun or 
howitzer at the same order of distance was always 
distinctly heard. 

The noise of the great bombardment near Ypres 
ill 1917, which was clearly heard from the South 
DoAvns in England, always seemed to me to be that 
due to the guns themselves, and quite unlike the 
characteristic “ c-r-r-rumps ** of H.E. shell detona- 
tions. 

It seems possible that the detonation of a high 
explosive must produce an air wave of a very steep 
wave front, which may be damped out by the internal 
friction of the air particles more rapidly than the 
slower rise and fall of pressure produced by the 
combustion of the propellent type of explosive. 

It is to be hoped that Sir Oliver Lodge's suggestion 
that in a future trial a charge of gunpowder or cordite 
should be exploded, in some form of container if 
nece.s.sar at a considerable height from the ground, 
will be adopted. P, J. Rvj-k. 

Hadley House, Pangbourne, 

Berkshire. 


In view of the recent attempts to utilize surplus 
munitions of war in the investigation of the propaga- 
tion of sound in the atmosphere, it may be worth 
while to direct attention once more to the opportunity 
that explosions afford for investigating the propaga- 
tion of seismic waves in the upper layers of the earth's 
crust. In the Oppau explosion 4000 tons of explosive 


Koy. Soc., London {99-A, 19x2, pp. 163-171). At the j produced a wave that was recorded by a seismograph 
reejuest of the Inventions Board tlie complete mathe- at a distance of 365 kni.. ! ;Tl3a9 Vas a surface explosion. 

The momenta coirnnunicatecl to the air and the earth 


I complete 

maiical tlieory of electrically operated sound generator 
as undertaken, with the view of facilitating design. 

It will be readily seen that a diaphragm both for 
t nhttiug and receiving corresponds to the aerial in 
radio-telegraphy. In the latter field, the enormous 
adviintage of the aerial tuning condenser for the 
selection of narrow wave-length bands is the char- 
acteristic feature of modem radio transmission and. 


by the shock must have been equal, and therefore tlie 
amounts of energy, that 'Ityeht; into the air and the 
earth must have beeir. in. tbe ratio of the velocities ; 
thus much less th^ a thousandth of the energy can 
have gone into the seismic wave. . If, however, the 
explosive is jburied deep in the ground, nearly all the 
energi^^ will go ipto . the' earth. Thus a wave of 
reception, an enormous increase in the range of com*: ^ifiliehsity greater 4 ihan that produced by the Oppau 
munication having thus been effected. v^lKjnst the- i.0xplosiQn could be, produced by firing 4 tons of 
same way, the writer anticipates a radicaFiinprover; C,i^jplosive underground. Further, timing could be 
niiuni 4^1 _i- _ : • — n; — i — ^made Specially easy, by having the explosion in wire- 

j-i 


meat in the art of submarine signalling by the 
troduction of tuneable diaphragms enabling specifiedri 
uaA e-lengths to be nicked uo to the exclusioil:.^X>F 


. commutation with the observatories, thus 
Eliminating the uncertainly of the time at the focus. 




124 


AV/ TURli 


|ULV 26, 1024 


Different Types of Ions in Hydroj^en. 

In a previous letter (Naturi:, June it), 1923, p. 
810), and more recently in the l’roceeclin.^[s of the 
Koval Society (105, p. 116, 1024), 1 described some 
experiments on the products of ionisation in hydrogen, 
nitrogen, and oxygen, it may be recalled that the 
method depended on the combination of an ordinary 
ionising potential arrangement with a simple positive 
ray analysis apparatus. 

For hytlrogen the principal conclusion drawn was 
that ionisation at 16*5 volts was not accompanied 
by dissociation. This conclusion rested on results at 
very Ioav pressures where no atomic ions were de- 
lected below twenty volts and comparatively few 
even up to the highest voltages used. It was found, 
howe^'(‘r, that at higher pressures the relative in- 
tensit\' of the atomic ions, became much greater, 
apparently due to a secondary dissociation of the 
molecular ions, 1I2^ Xo appreciable number of 
triatoniic iojis, Ha’, had been observed at low press- 
ures, and no search was made for tliem in the few 
experiments made at high pressures. 

1 ha\e now set up an entirely new apparatus very 
nearly identical with that used in Cambridge and 
wish to report further results. 'I'he conclusion that 
the primary product of ionisation in the neighbour- 
hood of 17 volts is has been continued. How- 
ever, as the pressure is increased, it is found that H'^ 
does not necessarily become dominant. The etfect 
due to becomes smaller and both IH and 
increase in intensity, but their relative? si/e depends 
on the arrangement of the electrical Helds (to be 
specific, on the strength of the Held designated \\ 
in previous communications). Thus, by varying con- 
ditions of pressure and electric held it is po.ssible to 
produce almost any desired proportions of the three 
types of positive hydrogen ion. 

The new' evidence on a po.ssible critical potential at 
about 20*8 volts corresponding to ionisation accom- 
panied by dissociation is not conclusive, but makes 
its reality very doubtful, 

'Fhe most interesting new result 1 hax e to report is, 
perhaps, the observation of peaks corresponding to 
apparent values of w/c -■ 1/2 and 1/3. I'hese are not 
attributed to anything so unexpected as doubly and 
trebly charged hydrogen nuclei, but merely to ions 
which have fallen through the entire electric field as 
Ho^ or Hg^ but which break up in the Held-free space 
between the two slits before passing into tlie magnetic 
'eld. It is nevertheless remarkable that the atomic 
ions so formed should retain the direction and 
velocity of the original ions sufficiently to pass on 
through the magnetic Held and produce a “ peak.'* 
Obviousix' Uie.se results suggest a reinterpretation of 
the ellecls in nitrogen and oxygen yireviousJy attri- 
buted to doubly charged atoms. 'J’hey also offer 
interesting possibilities for studying the meehanism 
of ionisation. 

l'ht?se points and others will be taken up in a full j 
report of the work which 1 hope to write in a few' 
iii^nths. H. I). Smy'ih. 

l^almer Physical Laboratory, 

Princeton I University, 

Princeton, New jersey, June 4. 

I 

Transplantation of Heads of Insects. 

Jr may be of some interest to biologists if I siipple- 
ni(‘nt J^r. W. T. Caiman’s letter under the title of 
“ Chima?ras Dire ” (Naturi-, July 5. p. 11) by a brief 
record of some experiments of my'owii. Not having 
any water-beetles available at the time, I tried to 
repeat Dr. h'inkler’s experiments on meal-worms. I 
cut off the heads of two pairs of specimens, and inter- * 
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changed those of each pair. In a third cust' 1 had a 
single specimen which had recently moulted, und after 
removing its head put in its place that of another 
individual. The heads became attached to the alien 
bedies. 1 kept the specimens in Petri jars with a 
little meal. They made no spontani'ous nio\emenls. 
but showed signs'of life for a varying number of days, 
the maximum niiinber being five. I'he signs of life in 
qiie.stion were response to stimulation of the body 
with a blunt point. The head seemed to be dead 
long before the body. The only remarkable thing in 
the result of these experiments was the tenacity of life 
of the insect body after decapitation, and it may be 
doubted, especially after the results of Dts. Iilunck 
and Speyer, whether anything more occurred in 
Dr. Finkler’s experiments. J. T. ('i^nnin< .ham. 

21 Oow'cr Street, W.C.i. 

Velella at Port Erin. 

\Vic have just found enormous numbers of the 
remarkable Siphonophore V eh'lla s pi runs cast up by 
the tide in a neighbouring bay (Perwkk). ]\ly 
daughter and a friend first noticed some specimens 
Jloatiiig in a shore pool, and then we found abundancp 
amongst the w'et sea-weed at high tide mark, and 
picked up several hundreds in a few minutes. Tliev 
were all dead, Init many still showed the pol\ pes and 
tentacles and the beautiful violet coloration. 

This is not actually a new record for the Irish Sea, 
though a very rare event. A similar case was ri'- 
corded, 1 think, in the first volume of the L..M.TLC\ 
“ Fauna of Liverpool Bay " many years ago, and 
probably indicates an exceptionally marktvl inflow' of 
.\tlantic w'atcr. Those who are now' studying the 
variations in the movements of the currents and tin. 
plankton in British Seas may be interested to liear of 
this unusual occurrence. W. A. Hkrdman. 

Port Erin, July 13. 

A Rare British Oligochaet. 

In .Mr. Bcddard’.s Monograph of the Oligochieta, 
p. 216, reference is made to Rhynchelmis liiuustlhf 
Hoffm,, in these words : " 7 'here is every probability 
that it is a native of this country." 1 reported tlie 
finding of a specimen some years ago at Kingwootl, 
but there w'as an element of doubt. Now', howex er, 

I am in receipt of an excellent specimen sent me by 
I Mr. W. J. Taicas, xvhich puts the matter beyond all 
(|uestion. Mr. Beddard thinks there is a specimen in 
the (Oxford Museum, but I have had no contirmalion 
of this. Hilderic h'uiKNi). 

" Cathay," Solihull. 


Physical Properties of Clay. 

The late Dr. K. Mullincux Walrnsley was intere.sl- 
ing himself in my work on the above subject, and for 
this purpose I lent to him my oxvii special set of my 
five papers on the subject which were read before 
the Society of Ixngiricers in the five years I9iq-Jti23 
inclusive. Unfortunately, this set has not been found 
among Dr. VValmsley’s papers either at the University 
of London, the Northampton Polytechnic, or at hi> 
private house, and, knowing hoxv careful he xvas, this 
points to his having probably lent the jxipers to 
somebody in connexion with the matt(*r xvilh which 
he xvas doling. As the sets of thc.se five papers are 
noxv so scarce, and e.spccially as the set in tpiestion 
xx'as my own private set, if tliis letter meet the ex'c 
of the person to xx'hom the set xvas lent, J shall be 
greatly obliged if he will be so good as to return it 
to me. A. S. F. Ackkrmann. 

17 Victoria Street, S.W.i. 
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Colours, Stains, and Dyes.^ 

By Prof, J. F. Thorpe, F.R.S. 


"I "'ll .uriJii- majority. ol chemical substances pc-:' 

1 (‘urrin.u cither as mi turaP products or as the- 
ouleoniu of synthetic preparations in the laboratory' 
are colourless" In other v.ords, white light reflected* 
from their surfaces or transmitted through these 
solutions is unaffected so !ar as its balanced colours 
arc concerned and emerges unaltered. The absorption 
of light in Jiicse cases is general; . that' is^ it takes place 
(Mjiiallv throughout the visible range of the spectrum 
i\ud tlu' object, therefor^ appeatrs colourless. 

On the other hand, there are -a number of substances 
w'hii'h |)osscs>. the property of absorbing certain portions 
jf the \'isible spectrum while;j:eflecling or transmitting 
the remaindiT. These '.subs tivneos, therefore, appear 
to tlui eye to he coloured in accordance with the portion 
of the spcicLrum transmitted pr reflected. A red 
substance is one which absorbs the blue region of the 
!^!l)e«’tnnn ; a blue substance one which absorbs the 
red region, and so forth. This is known as selective 
absorption. Again, there are & number of substances, 
chiefly members of the carbdn family, which have the 
])OWcT of absorbing rays outside' the visible region of 
the spectrum — for example, in the infra-red or the 
ultra-violet -and these substances, since they possess 
selective absorption, must be regarded as coloured in 
\ chemical sense, although the ** colour ’’ they transmit 
)r absorb is not visible to the eye. | 

rh(* hydrocarbon benzene is aft example of the tyj)c 
jf ehemically coloured substance, and, as we shall find 
later, this property posse$se4^ by benzene causes it to 
he the parent substance of those very numerous and 
industrially important rhatorials — the coal-tar dyes. 

It is not in its lack of power to detect the ultra-violet 
\inge alone that the eye' fails as an organ of vision, 
leeaiise even in the visible region its power to detect 
he end colours is seriously restricted. Tt is most 
>ensiti\'c towards green and red. 

The power of a chemical 'substance to produce 
iclec’tive absorption is without doubt due to its chemk'al 
Jtructure ; that is to, say, white light is “ filtered 
diroLigh the molecular.- structure of *the substance, 


,tes%fQr ..this kind of colour'.ejfle(it is to examine the 
f&Jpubd;; object by transmft^^ If no colour is 

t:f 4 hsmittecl .therrcflect^fcolPU^^ due to 

■^^ysical'causes: C: 

' A considerable ftiinSbcl'pf substances 
which owe their colour to, 'Structure are anorganic in 
origin, and the colours depend mainly' oii the presence of 
some colour-producing metal; for exaniple, chromium, 
cobalt, copper, and so forth. They are mostly used as 
pigments for the production of coloured surfaces by 
painting, or for the production of coloured decorations 
on china. Of these 1 do not propose to make iiny 
mention, not because they are unimportant as coloured 
substances, hut because they do not, trape any relation- 
ship to l1u‘ stains and dyes which belong to organic 
chciuLstry, and arc bound up with the recurrence of 
one particular element, namely, carbon. 

There are some 300,000 definite compounds of carbon 
known, and IJkj activities of research chemists add, 

I perhaps, 4000 to these yearly. The .majority of those 
compounds are colourless in the sense that they give 
only general absorption throughout the visible region 
of the spectrum. Some arc, however, coloured — that 
is, they give seledive absorption within the visible 
region — and it is evident that in these cases the colour 
cannot be ascribed to the presence of some particular 
metal, as with the metallic pigments, but must be 
due to some special condition of the element carbon. 
As a matter of fact, it is due to what is knowm as the 
imsaturated state.” The greater number of known 
compounds of carbon arc “ saturated in the sense 
that all affinity which the carbon atom po^esscs for the 
atoms of other elements is fully satisfied. This is the 
case when carl:)on combines with hydrogen to form 
methane (dT|, or when it combines with oxygen to 
form (-arbon dioxide COg. No carbon compound of 
this type possesses colour, and every: saturated 
compound shows general absorption of light. It is 
possible, however, to cau.se carbon to combine witl 
carbon by more tlian one valency, and in such a case 
a condition of “ unsaturation ” arisesl 


eaving a “ portion, ^'"behind in its pas.sagc. The 
olour is therefore the chemical com- 

)o.sitic)n of the particular xbhlpoiind. On the other 
Kind, it is possible to produce .Visible colour by entirely 
jliysieal or mechanical means; as, for example, by 
iiling a number of fiheJines on glass, and in these cases 
'olour is independent of dSdmical structure, being 
tircl v pliysical in character, 

Nature, in producing the variety of coloured sub- 
taiK-es aromicl us, has adopted: both the physical and 
iieuiifal methods to achieve her ends. The colour of 
I )Wers and leaves has been brought about by the use 
>f coloured chemical substances, rtftd these T shall deal 
•Mth later. But many of the cblour effects produced,- 
n the wings and feathers of birds and in b^'torflies 
iue to the presence of any colouted smistance.iniJ* 
cni, l)ui to the arrangement of fine filaments or hafe/^ 
'vlu'i h .scr\ e the purpose of disintegrating white light^: 
.md reflecting the desired shade of colour. The.t' 


-i-J. .O-t.*, -4.4. 

A IT ' ■ 

rl . .-f i' . - —• Lc’ 


Ethano ' 

The affinity of each carbonia^m^s. .na^iohger satisfied 
by its proper quantity and 

since there is^natu^ally;''alw 45 ^s for the 
substance to acquire the hydrogen atoms necessary for 
saturation, .the ‘IprisaturatSd'^* condition is definitely 
:less stable than the Saturated state.., > 'v 

The presence, of- oft% unsaturated linkage docs not, 
.however^ confer, qol.our , on an organic compound — at 
i^Jeast two being necessary for the purpose, ft is also 
l^ecessary that the .two double linkages should be 
peparated by ;one single linkage. This is known as the 
^.oniiisyaled svstom of double linkages, and its presence 
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rcjj^ion of iJie spectrum. The simplest possible coloured 
organic substances are therefore glyoxal and diacelyl : 



CH* . , 


0 

il 

ii 

0 

' « > > 1 , 

(i=o 

1 ' 



II 

1 

CH3 


Glyoxal. 

Diacctyl. 



These substances, however, although they arc of great 
interest as showing the origin of colour in organic 
substances, are relatively unimportant owing to their 
slight colour and their rarity. It is to the deriv'ativ'es 
of the hydrocarbon benzene, upon wJiich is based the 
chemistry of the coal-tar colour, that special interest 
attaches. 

As already mentioned, benzene shows selective 
absorption in the ultra-violet region of the spectrum, 
and is therefore visibly colourless, although, chemically 
speaking, it possesses marked colour. The great 
numlier of the derivatives of benzene arc, therefore, 
\'isibly colourless, but the chief point which has tc be 
remembered is that, although visibly without colour, 
these derivatives posse.ss potentially \'isiblc colour, 
and it is always possible to produce \'isibly coloured 
substances from them by modifying tlic molecular 
conditions wdiich lead to the selective absorption 
causing visible colour. 

The organic chemist’s conception of the .structure 
of benzene is still that wdiich was propoundetd b\' 
Kekule some seventy years ago, and it is fair to say 
that no theory, either physical or chemical, has been 
brought forv^ard since then whicl) can be regarded as 
quite adequate. Kekule regarded benzene as a sub- 
stance containing a conjugated system of double 
linkages, upon which the colour of organic substances 
depends; ' but, in order to account for the peculiar pro- 
perties of benzene, its remarkable stability, and the 
formation of: its derivatives, it is necessary to po.stulatc 
a .symmetrical : formula which is expressed either by 
the Armstrong formula or by the simple liexagon— a 
necessity, which AVas met by Kekule by the siq^position 
that there was rapid dynamic interchange between the 
two unsaturated individuals of his^ formula. Below 
are given the forms^of linkages which have been given 
to the benzente molecule, the carbon atoms, assumed to 
occur at tho'pbints of the hexagon, being omitted : 


I 1' 


1 1 

. ■ 


\/ 

Kckyle (it). 

Antthtrong. 

Conventional 


Ki.kul6(i). Kckyle(zt), Anahtrong. Conventional form. 

'riiis dynamic interchange, leading to sv-mmetry, is 
expressed both by the Armstrong formula and by the 
conventional formula, but it is evident that each of 
them is merely a compromise, and represents an inter- 
miidiatc condition between two rapidly interchanging 
forms. They do not mean more than this, because! 
any condition \vhi('h postulates the existence of 
tri\ alc*nt carbon has to contend with a number of cases^ 
cf.. whicl i the occurrence of this condition leads tOi 
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I instability qtiitc out of keeping with the remarkable 
stability of benzene and its analogues and derivatives. 
This is the case. w 4 th triphenylmethyl and similar 
.compounds. '' 

The dynamic conception of the structure of benzene 
‘‘Supplies a reason fonthe recurrence of the strong ultra- 
;wiolet absorption which is characteristic of this sub- 
stance. Moreover^ it suggests that if it were possible 
to modify the conditions leading to tliis absorption, 
it might be possible to throw the absorption within 
the visible range of the spectrum, and thus produce 
visible colour.* • v • 

The simplest visibly! coloured member of the series 
is quinonc, which is produced easily from hydrociuinono 
by oxidation and is reconverted into hydroqiiinone on 
reduction; . ’ , ' 

OH . : ? 


Hydroquinonc. ’ Ouinoin 

Here, then, at any rate, vre have one moans by which 
we can produce visible colour from a benzene derivative. 
'Fhere are certainly other means, but these are not as 
yet so clearly defined, and there L no question that 
when IT. E. Armstrong propounded his (juinone theory 
of colour he enunciated the fundamental principlij on 
which the chemistry of the coal-tar colours is based. 
For there can be no doubt that the colours of these 
coni[)ouncls are due to the presence in them of a 
(juinone residue, which, acting like the simj:)lest quinoiie 
ring shown above, throws, the ultra-violet absorption 
of the visibly colourless benzene derivative into tlie 
visible region of the spectrum. 

This is easily shown by the conversion of the visil)ly 
Cfdourless phenolphthalein into its coloured alkali salt. 
However, it is a sinipje matter by altering the groups 
j>resent to throw; the absorption into any portion of 
the visible spectrum required, and thus to obtain any 
desired colour. The chemist is able, therefore, while 
retaining the same skeleton, to produce any colour 
at will by merely altering the nature of attached 
groups. ' \ ' 

The name coal-tar colour is derived, of course, from 
the fact that the parent hydrocarbons from which the 
colours are derived — the benzene hydrocarbons and 
their analogues — ^are obtained by the distillation of 
ccjal-tar. The first of tlie series, mauveinc, was dis- 
covered by the lat^ Sir William Perkin in 1856, in an 
attempt to prepare the alkaloid quinine synthetically. 
But Perkin did more" than discover a new series of 
colouring matters. . He also introduced a new method 
of dyeing. Up to that tina®; dyeing liad been a com- 
posite process inyolvirig the actual formation of the 
coloured substance on the fibre itself. The two chief 
processes use were (a) that of vat-dyeing and (/;) that 
of mordant dyeingr. The first, represented by indigo 
dyeing,- involved tlie reduction of the coloured sub- 
stance (indigo) to indigo-white, a material soluble in 
,alkaU;, the steeping . of the fibre in the solution and 
the reproduction of the insoluble dye by means of the 
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owL'cn uf tlie air. I'he s(jcond required the previous be produced in the fibre from the colourin;^ matter 
ini prcaiiatioii of the fibre with a metallic hydroxide and alreadfy there.. One of -the best illustrations of this 
the sul).se(iuent formation off a coloured lake on the ‘ i^tlie method by which; an azo dye can be prodia cd 
fibre l)y steepini:; the prepared material in a dyestu^. ^jph the fibre from a staihW/fiiibric which has been 
(alizarine) capable of yielding such a lake. - : i ' • stSined^ by a substance ha\nhg an NHg group : 

In each case, therefore, two distinct prweMes were' .'i; ; HCI ^ ^ - M-N . R . Oil. 

involved. In the process introduced by Perkin only- ’ • ’ ' ’ 

one oiieralion was necessary. The dye contains, as' 
alreadv mentioned, a quinone dr qumonimine residue, 
whicl/causes the dyestuff in the form of its salt to be 
soluble in water: 


= ^ ,^ = NfI + IICl. 

Dye. 


^ = Nil. HCI 

IJyp Salt. 

It happens that the coloured base is soluble in the wool 
fibiTj and when the fibre is added to the dye-bath the 
< oloiired base is extracted, leaving the mineral acid 
free in solution. The operation is of the same order as 
that which determines the extraction by, say, ether 
^of an organic substance soluble in water. The coloured 
bast; is not, however, soluble in cotton, and hence this 
material is not coloured in the dye-bath. 

'fhese arc known as the basic dyes; and a similar effect 
is produced by the acid dyes, although, since these are 
the sodium salts of sulphonic acids, the dye-bath has 
to he rtmdered acid previously in order to liberate the 
free siilplionic acids, which then dissolve in the sub- 
stance of the wool. Cotton would not, of course, be 
cijloiired In- this process, although, as it was found 
tliat the new basic colours possessed the pow'er of 
giving an insoluljle coloured compound with tannic acid 
and an antimony salt, it was possible to affix them to 
the (;otU)n fibre by a two-process method, inv'oKing 
the pre\’ious treatment of the material with tannic acid 
and tartar emetic. 

It was not until twenty years later that it was found 
(Iliittinger, t 886) that a certain type of azo-dye <l(;rived 
from benzene possessed the property of being soluble 
in the (‘otton fibre^.. a, discovery which led to the pre- 
jiaration of the. large number of substantive cotton 
d\'es known at the present day. In this case it is the 
sodium salt of the sulphonic acid w’hich is extracted. 
This discovery was entirely accidental, but, as so olten 
happens in organic cheirij|try, it was found that the 
property was possessed by i large number of sub- 
stances of the same type^ or having the same skeleton 
formation, and, since it is possible readily to alter the 
shade hy varying the nature of attached groups, the 
s(Ties contains representatives of all shades of colour. 

It must be remembered,, however, that there is a 
marked difference between the two methods of dyeing 
— one;, the older method in which the dye is formed in 
the fibre, and the other, the, newer method, in which 
the fibre acts merely as kn extractor for the coloured 
l)ase, acid, or salt. It is evident that, other things 
being equal, tlie older processes should give the faster 
d>Tings ; that is, the colofir would be more firmly 
fixed in the fibre and less, likely to be affected by the,; 
various ( 
etc 
This 


; I Ther6 are many otheJr;^d5thqds, .such as after-treat- 
'ment with metallic salts, or with formaldehyde, which 
can be employed. Indeed,. such processes would be still 
more necessary were it not for the. remarkable tenacity 
with which the stained fabric, in many cases, retains its 
stain. The affinity varies in different cases, both as 
regards the power and speed of absoqDtion, and is 
probably connected with the size , of the molecular 
(colloidal) aggregates which are present in the dye- 
solutions. ft is not connected with the ^actual molecular 
weights. 

Nev'ertlieless, although there are some stains which 
possess so marked an affinity , for the fibre as to 
nmder them comparable with true dyestuffs (those 
produced on the fibre) in fastness, and some which 
lend themselves to after-treatment, and fall therefore 
within the lategory of true dyestuffs, there are a large 
number which possess all the inherent disabilities of 
the ('lass ; that is, they are unsaturated organic com- 
pounds tending to pass into the saturated (colourless) 
state under favourable conditions. Such conditions 
are always present in the oxygen of the air, which in 
tlu; presence of light ( imstitutes a formidable opponent 
to all coloured organic compounds. As already men- 
tioned, Nature got over this difficulty in the case of 
bird's feathers and butterfly’s wings and also in the 
wing rases of coloured beetles by ignoring the organic 
colour altogether. She utilised them, how^ever, in 
the (‘ase of the flowers, hut chose substances highly 
oxygenated in structure, which would be least likely 
to be affec'ted by air and light. For example, the 
('olour of the red rose is dclphinidine. 


Cl 


OH . j . 


no, 



OH 


\/Vr ^OH 

OH ^ 

and this is also the basis of the cqlour of the blue corn- 
flower, the only difference, being in the character of 
the group attached to the oxqnium' oxygen. 

However, as the science .;6f^;0rganic chemistry 
advanced, it became possible to ixontempl^^^ the 
synthetic preparation of sqm^ of thetiatural colouring 
matters, of which indigo, alizaririe,. and logwmod were 
types. These are not natural colouring matters in the 
sense that they are, used by Nature as such, but have 
beemevolved by man for his own purpose by a proc(;ss 
of trial and errorr . They" represent the survivors of a 
conditions, such as exposure to light, washing, | ^vast nuJhber of ndtural .substances with which man 

‘ ' ijnust have! experimented throughout the ages in order 


to which a dyed fabric has usually to be sul 


IS, as 


a matter of fact, the case, and numerduw 40 produce colour for his own purposes. Together 


pro( (’ss(;s have been devised by which the stained fabrifej 
(as I prefer to call it) pan be rendered more fast;by 
treatment; that is to say, by, causing another colour? tj 
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fewith certain mordant colours derived from lichens, 
\which are still used for dyeing in certain parts of the 
^jy[nt.ry> Jliey constituted the sole means of producing 
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(Ivt.-d fiihrics III the time wJieii the coal-tar colours were 
discovered. Their value as dyestuifs was without 
(luestion, the world's yearly consumption of indigo- 
alone, at that time, represfenting some 4^000,000/. ^ 

It must also he rctnemhered that it was nc\ifc>the?; 
«1 nest ion alone of, the commercial production of theJl 
d\e in i‘ompctit%h with the natural produ(‘t which:- 
ua.'. soimht, because this must have appeared a totally , 
impracticable problem in those early days. It was 
rather tlie search for the reason why alizarine was a 
mordant dye and why indigo was a vat-dye which 
was the incentive to research, because when these 
facts were dis<'overed other substances having similar 
propertic-s could be prepared, 'bhe attaek in every 
followed the usual lines. In the first instance, 
the structure of alizarine (the inordant dyesttiff of the 
madder root^ was revealed by analysis, when Itacyor 
hnmd that it gave anthracene t-n distillation with zinc. 
Its synthe.sis from the anthracene of coal-tar followaal 
ill the newt year, being effected almost simultaneously 
by Gmebe and Liebemann in Germany and by Perkin 
in Kngland. In this c'ase tlie preparation was so simple 
and the raw material so easily obtained that th(‘ natural 
madder industry was rapidly killed. The detenuinatitm 
of the formula and synthesis of alizarint* showed tin* 

(X) on 

jiarticular grouping, namely. \ ^ which 

mordant dyeing dcpcauled. ilen(‘(‘ the preparation 
of a large number of analogues of \'arying sliades of j 
<•0)0111* followed, I 

d'lie detcrminatuin of th(‘ structure of indigci took 
longer^ and occupied liaeyer at .Miini<'h some eighteen 
year.>. In this case the colour was synthesized and 
manufactured on a commercial scale three yearz hefon' | 
its striK'ture wa.s determined, because, as sometimes | 
happens, a reaction, the course of •wfiieh was then j 
unknown, led to the formation of the dye. Here. \ 
again, the deteitnination of structure showed that the j 


property of vat-dyeing depended on the jiresencc of 

CO 

'1 . ■ ■ 

J the grouping- -rC== C ^ and in corisctjueiice, wliereas 
;}J)lue iridig6 was the only knowm member of its class 
1890, at the present day' every shade of colour is 
‘ritiepresented in this particularly fast series. 

Finally, at the beginning of the present centur\’, the 
accidental discovery of. induhthrciie by Pohr placed on 
. the market thp first, member of a seri(\s of Aai-d)'es, 

I which constitutes witlyout .guestipn the fastest series of 
I colouring matters hi thertd -prepared. Jh«ietieall>* all 
j shades of colours are represented, tlie princijjie of 
dyeing l)eing essentially .thc/'saftic as that of indig 
]k»f()re the War we relied jiiainly on German)' for the 
produetion of our dyestuffs, and, what was still more 
serious, tve left to them the research work on wlih'li 
the production of new dyestuffs depended. Dyestuff 
chemistry is merely a branch of organic clicmistry , w'hi(*h 
i includes also the preparation of organic' chemical sul)- 
stances used in a variety of industries .essential in j)ea<e 
and war. The possession of a dyestuff industr)' huplies, 
therefore, the possession of a band of trained organic 
chemists and. what is more important, the possession 
of unix ersity and unix ersity college laboratories, xvhere 
organic chemists can be adequately trained in methods 
of research. As a member, of the Dyestuffs Dex i'lop- 
ment (.‘ommittee, it has been my good fortune xvithin 
the past six months to visit all the dye-producing 
factorie.s operating in Qreat liritain, and I liave been 
striu'k with the very real success which has attended 
the efforts of the past five years to establish the in- 
dustry. If xxx^ had merely reached the kwel of ex- 
cellence attained in Germany before tlie War, tlie fact 
would hax'e been very creditaWe, but we liax e done 
more than this, and in several .cases, notably in tlu; 
production of a new indanthrenc green, \vc have already 
draxvn alicad ; a position, it is to be hoped, we shall not 
again lose. ; . 


Some Geographical Aspects of the British Empire Exhibition. 


British Empire? Exhibition at Wembley, in 
A the north-west outskirts of London, strikes at 
once a note on the Empire as a unit, k'rom the Palace 
of Kngineering, with its sense of the fullness of the 
metallurgical industries <4 Britain, aeros.s the x\"ay to 
Uie Palace of Jndu.stry. almost crowded out xvith the 
multifarious products of Britain's factories, one gathers 
an impression of diversity as shoxvn by fountain-pens 
and gramophones in contra.-.t xxith big guns and giant 
railway engines, of high quality from the silk-, and 
laces to the coaeh-xvork on the motor cars, of stal>ilitv 
Irorn the? various types of. safe and strong room to 
tin' giant turbines ; and, xvithal, there is a feeling of 
much energy crowded into a tiny space. Visit inav 
-mceed visit to thc.se two great palaces, the main 
•monument to the occupations of Britons at home, and 
xet their innermost recesses, their by- way.s, and their 
('ut-of-the-xvay corners . would not all be explored; 
it would apfiear that the xdsitor is left deliberately 
v.ith lew indications of the wealth of British prochicls 
'icrr housed, for each visit brings to light something, 
prrx ioiisly missed and leax'cs the thought that there,^ 
iz \et something more to find. , ; / ./si 


7'he British Isles are thus presented as a crowded 
hive of industry, and thi^impression is intensified 
when one penetrates beJotIFthe surface. Mannequin 
parades, exhibits of inachine, processes in cotton, 
paper, and so forth, are co-operative efforts ; they are 
not labelled as the work of one firm dr as, necessarily, 
the product of one district . they arc specimens of 
Britons’ work. The student. of geography who wi.she.s 
to emphasise or correct his 1book-lore is driven to much 
mental effort to analyse’ the .contents of these great 
buildings, to sort out the products, say, of the Black 
Gountry and to localise the various elements of in- 
dustrial Britain. Except a few. instances, inainlx’ 
in the food secaion, the visitor. iS' not asked to bu}% 
and the exhibit is not primarily designed as un 
advertisement; ‘ in this respect the student would 
penetrate deeper and more easily into the mx.steries 
of British manufactures at one of the annual trade 
shows, such . as the British Industries Fair or the 
Motor Show. Of course, customers from overseas can 
get into touch with manufacturers, but the trading 
.element, the business of selling the goods, is kept m 
ft;he background ; here is wimarily an c.xhibit of what 


something more to find. . background ; here is ^primarily an c.xhibit o 
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(an l)c produced by^ the British Isles as the chief told him the story of cotton, and machinery has 
codl erics of factories in the Erapire. wliirred and clanged fabrics were made Ijefon 

(her against the impression of works jostling .witl]j(g /his eyes j . here are. the7Ta.\v rnatejruil. the native wea\cr, 
wfnk-; to ])onr out useful cpfriTnbdities for use tbrouglt^,: and the iiiitive prddnct;4,}y|i' for the contrast 
out the Bmpin* lies the firsts and the dominant^ feding^J ! "to be' obtained fronila subsequent visit to the African 
w lii(*h is a njiised hy the pavilion? devoted to Australia^ ?][^avilions tb .fihdv^expenitierital cotton growing and 
Canada, and New Zealand. Each of those suggests:^! other native Idonfe at 

life in tlu! open spaces w:]icrc .there is room and to^/ Here, and more forcibly at -Hprig^ong, the spirit 
spare for all; a largeness and ■perspective about the- of the Eastern bazaar is displayed here, is the peddling 
c\lni)its strikes immediately "th note. In the. of home-made products, and thb country^s curios. 

sani(‘ spirit the division? jpftjiecbiintry are obscured ; Kightly, perhaps, the primitive J 0 lements of Indian 
it is intentional that' the yisitoj^ . should have to make life are hidden except in relation ‘ to the amelir^rative 

an effort to discover whether he is examining the work of the missions, India being ptesen ted rather 

jjroducts of New §putji , AVales pr Vic^toria, of tfic from the point of view of the business and needs of 

(\mtcrbiiiy Plains' or. Tarapaki. Take the simple the Empire than from that of a true perspective picture 

matter of aj^ples ; »the house^dfe at home is concerned | of what Indian life is like in all its degrees, 

witli the (juality of the iruit, not with the location Tl)us the visitor passes to the smaller sections of 

of the orchaids ; iri' eaclr pavilion she may see and tin* Emipire, the best guide, as always, a Blue-book list 
I)uy line sj)ecimens, ^nd she carries away the notion of j)r(Kluct>, cocoa, kola, palm oil, rubber, and so on, 

that the greengrocer niay^^ppply C.4inadian, Australian, for the (lold Coast, for examplc/'and in addition, both 

or New Ze;iland apples : she may see adjacent pictures witJiin and without Iht* pavilions',' a skilled attempt to 
()1 ( {injulian orcharejs and olily after diligent inf|uiTy produce the e.ssential atmosphere, of the colony with 

]('arn that one picture shows life in the Annapolis native craftsmen, native scenes, and the products 

\ alley and the other a scene in British ('ohimbia, of domestic* industries. The tour .so far has been 

places 30(30 miles apart.^^ Similarly, butter is seen in a continuous des('iait in the .scale frpm' the Knglisli 

relrigerating ('hamhers ifi Canada and N’env* Zealand, locomotive* and the Canadian rnotor-car to the Indian 
shc(*p are sheared ui^:,Au?tra.lia, timber of all kinds, ; shawl and tla* West Coast brass or' silver bowl with a 

undressed, dre.ssed, worked into furniture, is shown • hammered pattern, from a Doultdn vase to a piece of 

from all tbrcT countries. Canada invites attention ! Afri('an pottery. Diamonds, gold, ostrich feathers in 
to her niagnificcnt water supply with its u.si‘s ibr ' South Africa, lish, pajx‘r-inaking, and the Newfonnd- 

])ower installations Australia indiratc^s by a modt'l | land dog in Nc-wfoimclland, oranges ‘ in Palestine, 

farm the irrigation of ap arid area. i an interesting historical exhibit in Malta, whaling 

In these pavilions, as elsewhere, the complete exhibit I and sealing in the Fa Iklands, copra’ ifi Fiji, are hut 
is a eoiK'rete d ei n on .st ration of the products of each j a lithe of the things to see in the remaining pavilions, 
country as a whole, ami the best guide to the pavilion Imperial communi(‘ati()ns are focussedin an intcrest- 

is probably a list from a Blue-book of the prodia ts of ing model in tlic Go\a‘mment pavilion, but they Jire 
each land : there is Ifttlc attempt to iiidic'atc relative ('onstantlv to the fore elsewhere^ cither in the separate 

importance; each country stiys simply, 'J'his is what pavilio» of the Canadian railways; or as specimens of 

we can do, this is our contribution to the lunj)ir(‘’s railway carriages or ship’s (Quarters dr as'mpdel steamers 
ji(.*eds, will the Empire make use of our efforts ? or models of (jocks and wharves in the scvetl^l Imperial 

Til this regard-' tlie.. plain part of ca(']i show deals units. I'hc would-lx.* settler has every . inducement 
with a few primary products, meat, wool, ores, timber, to find out all lie wishi\s to know abotit -miy land which 

but a similar note Is' struck regarding the fac'tory attracts him, and Imperial comparison's arc possible 

products of the chief towns. EmpJiasis is not laid und(*r the guidance of the Department of Overseas 

upon the work of Toronto .in competition with .Montreal Trade. ^ ' 

or (if Ardboiirne rather than Sydney, but upon the Health (picstions in the Erapire . Ure . dealt with iru 
oiR main fac^t that (’anada and Australia ('an make the Government pavilion in a section Which deserves 
house lurnilure, bootsvand shoos, apparel, and so (xi.of to Ix’come more popular. 

a ( iiality wdiich t?xceed,s expectation. Canada is not Tn ('^’ery corner the 'dsitbr is carried a w^ay to some 
mcrel}' a farmer’s Ian'S, a land of the back\voods and distant land, from every detail he gathers a suggestion 

prairie; Australia iS mote than a home for the .squatter wlih li leads cumulativehf to a notion of w'hal each 

or the bushranger. Even the prairies or the Australian name, ]\Ialaya, Briti.sh Guiana; "Ea.st, Afric^, implies, 

hack-l)lo(;k.s are na longer the scene of primitive liuman and even a scamper of ’’iherely'‘'ohb'"day^^ visit through 

In hour, that of the hands ; the prairie (|uartcr section the several paNulions , givcV reality to these far-off 

depicted near a railway with a eonvcniwit elevator homesof Briton s oversea^, ahd the Wise visitor pro I >a I >lv 

a-ainst which a moving : train stops until the grain pauses and looks back byet the jiaVilioh Itself to grasj) 

has poured into: the^ truck ; Australian sheep are the me.ssage it con ve 3 ’’s ;'?^;the "colour scheme of West 

beared and Australian COW'S are' milked by machinery.. Africa, the cariboiC- and -'bison of Canada,- the Maori 
heaving the spacious lands/ the visitor reaches, in ' wharc and; Sambah hht;' . the pillars ' at tlic entrance 
turn. India, Burma, and .Ceylon,' and again feceiyeg, .wit^i^ the i)agodas ^.iBurm^^^^ Indian pavilion as ii 
the right impression of crowds and cea.seless actmtyg Jwhole,- alF contribute to thb , gene effect, which is 

blit with this difference, tliat the activity is concerned [^intensified the -slow passage over Old London Bridge 
the whole, with products each- of small imp9i^| iWith the views from either end, the old heart of the 
there comes before him the question^ pf cbttpg^ JlMbtKer.City brooding ‘ over the w'ondors lirought into 
and rice. In the Palace of Industry a cihemft'hs^^^h'eifiVr^hv Kiir «on« thp Rmnirf^ hiiihh>r< 
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The Toronto Meeting of the British Association. 

Local Arrangements. 

(From our Toronto ' Correspondent.) 

'rilE local arrangements for the Toronto meeting ^ visit the Niagani-Grimsby district Gic direction 

L of the liritish . Association. _ in August give of Profs. Coleman and Parks. (.wcursion i.s 

j)roniisc of an interesting time for visitors from the east limited to sixty participants. If a suliicieiit niimher 
side of the Atlantic. Committees have been busily desire, arrangements will be made for another excursion 
rncaged with arrangements for local entertainments, to the Pre-Cambrian area in eastern Ontario. Ibis 
secliofuil excursions, and the main excursion through excursion would leave Toronto on the evening oJ. 
western Canada to the Pacific coast, which is to take August 8, and return on the evening ol .\ugust 10. It 
pl:ice after the meeting. It is now po.ssible to give a would alTord an opportunity for studv ing tlie 
summary of the arrangements which have been made. Laurentian and Grenville formations. 

'I’ln* main party of visitors from England is expe<‘t(‘d In the Zoology Section there will he a motor trip on 
to arrive in C)uelH'<‘ on . igust 2. 'There they will 1)0 the afternoon of August 8 to the horks of iIk* ( redit 
Inrinally and apjiropriatt 'v welcomed, and will sfiend River: on the afternoon of Monday, August 11, a 
a <Ia\' at Qu(‘bec, leaving late in tin* ev(Miing. 'They niotor lauiu h trip on Lake Ontario for the purpose of 
will arrive in Montreal on (he fnllowing day, and examining the pkmkton ; and on the aiternoon of 
accommoilation is lieing reserved at hotels where August 12 a motor-ear excursion to Sehomberg Sw'ainp 
\ Litors will spend a w^eleome day of rest. On August 4 on the T Tolland River. 

ex('ursions have been arranged tf) .Ma»*donald College In the Engineering Section on August 9 the (‘iigineers 
and to the Port of .Alontreal. A hotanied e.xeursion will journey hy steamers and ears to various engiiiei'ring 
has ;dsr> been arranged. W'hile dehnile plans have not I works, such as the Welland Canal and the Qiieenslon 
yet been made, it is proposed that tlie jjarty be divided i Pow'(t Plant, in the vdeinity of Niagara. 'Phis ex('iir- 
in Montreal into two appro.\i?na(ely e(jual groups. One | sion will oeeupv' th(‘ w'hole day. (.)n August 11 they 
nf the groups will leave for Ottawa late in (he tw'cning J will inspect the works of Toronto harbour, making the 
of August 4, and will spend the morning (d .\^glI^t 5 : tour In boat. 

there, lake part in certain ofiieial I’linetions and enter- i Tlu' Psychology Section will make a motor exeiii'sion 
tainment, and leave t\ir Toronto at midday. 'The other I to the Ontario ffospital at Whitby on August g. 
gron[) will go directly from .Montreal t(; Toronto bv^ ! J’he bol tiny (‘xi'ursion will \‘i.sit High Park, Swinisea, 
niglit train on the evening of August 4, arriving in ' and Ifnmber \'alley on the afternoon of August 7. 

Toronto on tJie 'Tuesday morning. j And from the evening of August 8 to the (wening of 

lu)r the social side of tlie meeting in 'Toronto, siweral I August 10 tluy will camp in the vii'iniiy ol Niagara 
garden parties, receptions, hulies’ liiiH’heons, and other ! Ealls and make various e.xoursions to jioints ol interest 
entertainments iiave been arrangi‘d. Among these an* 1 to lK)ianists. On tin* afternoon of .\ugiist 12. ])rovidt*d 

a recital of Canadian inusie and the performance of a j vvi(h footware suitahic for wading, ihi'y will visit tlu* 

( anudian play in the theatre of TIart Ifouse. .\n ! Sjihagnurn Marsh on Holland River, 4.^ miles north 
e\hii.)itinn of Canadian ])aintings will l)e nn view' i of 'Toronto, returning to Toronto late in the evening, 
throughout the meeting at the 'ToroiUo Art Gallerv, j TIu‘ following seeliomil excursions will take [)Ja(’c 
which is fiv^e minule.s' walk from the University. ' after the meeting : 

On 'Thursday, August 14, a gtMieral I'.v'ursion has ; A par(v' of geologists, limited to twenty-four, will 
been jdanned to Niagara Ealls. (Mher excursion^ to i leave for northern Ontario on the ev'cning of August 14 
Niagara Ealls and its vicinity will be undertaken by ; in a special Pullman ear, and will spend the following 
sections for their own purposes, and it is snggestc'd that i live days at 'Temagaini, Cobalt, Kirkland Lak(‘, and the 
those who wish to go to Niagara priniarih' to sro the j Ponaipine distrii't. 'Those geologists wdio are going 
Falls should lake part in this e.xeursiym on August 14 I on the western exi’ursion will join it on August rg. 
to av'oid unnecessarily enlarging the sectional extair- ! TJie northern Ontario excursion will be free of any 
sions (luring the meeting. i expense, and members taking part in this and (he 

'Tlie following sectional excursions have been planned: i suet'ceding botani(’al excursion will be guests of (la* 
On August 8 the (diemistry Section will visit the | Provincial Gov'ernment of Ontario until they join the 
indu.striul plants around Niagara E\ills, Welland, and western excursion. 

.St. Catharines., On this excursion th,, ( hemists will A jiarty of botanists, limited to twenty-fiv^*, will als<x 
•’ly )end the night at Niagara Falls. leave on tlie eva'iiing of August 14 for 'Temagami, and 

^ ' he Geology Section will make tlie following will proceed to the summer station at Jh‘ar Island, 

exeiirs. excursion, w'hich will entail no expense to the 

On the i iift ernoon of August 7, together wit Ii a limited participants, will join the western excursion at Tema- 
niimber lroi.^,^-j Geography Section, they vvill travel garni early on Monday morning. 

)> motor-ear: various points in the vicinity of Members of the Agrii'ultural Section will visit fruit 

1 oronlo where pa. rocks may be seen.- The party farms in the Niagara district on August 15. 'Phey 

wjil be under tho\^ Pj-of. Parks, of will aLso vrisit certain stock farms and tin* Ontario 

mversitv' ol TorontOy limited to fifty. On the Agricultural College at Gneliih. 'They will .spend tlie 

-illeinoon of .Vugiist under the direction of Prof. night of August r5 at Guelph and relurn to 'Toronto in 
■ ‘>h*tnan, they will visit ve localities in the vicinity the afternoon or evening of August 16, in lirni* to join 

ol ioroiito for the purpo.se' ,^<4 studying glacial pheno- the western excursion. 

mena.. 1 his parly, which w'ill ’ jn motor-cars, i.s The Western Excursion - 'Phis excursion, as has 

limited to seventy-fiv'e. Qn A\*..ijrust 9-10 1 they , wilL .already been. apnounced, will journey from 'Toronto to 
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VaiicoiiN'cr and return. 'iVo trains, half an hour apart, 
will leave 'loronto on the evening. of August 17 . ^The, 
trains ^\ill proceed westward by the, Canadian Natipjm^ 
and 'remiskaming and N' orthern .Ontario .Railways/'a 
return l)\ the main line of thei Canadian Pacific Railway!’ 
in time for those sailing from Montreal or Quebec to: 
catch their steamers on September 4 . An opportunity, 
will hi) afforded to visit fnine.st and. -Concentrators at 
( oball, and the mines and hiills at Rirklarid Lake and 
'rimmins. A day will be spent at -Winnipeg, a half day 
at Saskal oon. At Saskatoon a rrteetiiig of the Chemistry 
Section will l.)c hold at the University of Saskatchewan, 
and a new chemical laborator}" will be formally opened. 
Another day will be spent in Edmonton, where Sections 
(' and K will hold sliort meetings at the University of 
Alberta. A short visit will be made to Jasper Park. 

Arri\ed at Vancouver, members desiring to do so 
mav visit Victoria by steamer. ' In Vancouver and its 
vicinitA' visits will be ptiid to great saw-mills, salmon 
tanneries, and copper mines, and short technical sessions 
a ill be held at the University of British ('olumbia. 

.\ train will leaxe Vancouver on August 2b and 27 
-opccl i\ ely. The first train will make stops of suiuible 


lengths at Glacipr, Lake Louise, and Banff, and the 
second ^ Lake; • I’Tonct Banff east- 
ward the trains., will liair^n apart, and stops 

Will be\made at Calgary, iit Fort William, and at Port 
' Arthur, where the grain elevatoii will be visited. TJic 
“trains will also stop at Sudbury, w^ere the mines and 
smelters of the famous Sudbury nickel region will bo 
the last important feature to be studied. 

As has been already announced,, the expense for this 
excursion, including sleeping accommodation, will be 
joo dollars return. Meals will be provided on dining- 
cars. 'J’Jic local committee is endeavouring to get 
especially low rates for meals, but it is unfortunatel)^ 
not yet possible to announce what these rates will be. 

Ay)pro])riate guides with detailed itineraries have been 
prepared for the western and other excursions, and will 
lui issuerl at the reception room during the meeting. 
It IS nnhjrtiiniilc that the demand for space on the 
Western excairsion has been so great that it will l.)e 
neces.^ar\ to limit the number of those participating, 
who will be chosen from the list of applicants during 
lh(‘ incctinLi. Needless to sa\-, preference will be given 
to overseas \ isitors. 


Obituary. 

SiK SVUNKV Russkll-Wkils. i in London. Wbtai in i()2o he was eleded Vi<‘e- 

M\’ tlie death of Sir Sydney Russell-W'ells, whi<’li j Cliancellor oJ the l/niwrsity, he set himself delilxTately 
happened with tragic suddenness on Mondav , ! to tlu* task of impressing the Uni\'crsity upon London, 
'nl\- i-|, the ('ause of education, and c.s]j('ci;ill\ of i and tlaTc is no floiibt as to his success. Jlis methods 
ini\ersity education in London, has suffered a In'avy '' "ar(‘ pcrfia[)s op('n to ('riti(isin at tim(\s. especially 
)ss. With no outstanding seientilic achi(‘\ (‘iikmiIs ti) j among soim* of th(‘ older members of. the Ihiiversity, 

■ name, no jjublishcd work that c()ul<l be t'allctl . but no one doubled Iiis /(‘al and energy, his yiassionate 
tewcnlby, the founder of no scuaitila* sc hool of ■' k‘hh in the fuuiri* of the University, and his ji'alousy 
>iighl, be neverlbeless succeeded by dint of c'oura.ire i rights and prerogaliws. 

d perseverance in winning a pkav of Jionoiir as a ; Sydm*)' Kiissell- Wells's tenure of the office of 

.‘lid of ediH'at ional development and as a imi\ ersit\ 1 ^ ice-( ham ellor lasted nearly three years, and the 
ninistrator. ! occuyxin* ol the post undoubtedly broadened his 

\ Londoner hv birth, Sir Svdnev Kus.sell-Wells \ experiem e and enlarged his outlook. He had been a 
eix'ed a sound training in seience at the old Roval donghly exjjoiient of the claims of the external student, 
lege ol Science and Universitv College, pnx'eedine ‘^ud while he held consistently to the view, that the 
•ruards to St George’s Hospital Medical Sclxx)!, j I niversity merely as an examining body was an agenev 
.Tc he had a distinguished career culminating in the | for g<xxL close r aeTjuainlancc with its teaching work, 
•Miig of the London .M.I). in 1895. lie held the 'vJiich during his Vi<T-(!hancclIorship had enormously 
•ointment of Senior Physician at the Seamen’s exjKuuIed, filled him with entJmsiasm, and iic runer 
ipital, (Ireenwich, and of Physician at the Xational ceased to pla\' tlx* jiart of reconciler between opposing 
Li'i no.sj)iiaL In more recent years, while retaining chools of thought. He was also largely responsible 
lis iiitere.st in general medicine, he tended towards Icr the di.fficnlt and intricate negotiations which led to 

ialisation in diseases of the heart, and won a acceptanci; of the Bloomsbury site for the L*ni- 

ita t ion as a sound and trustw'orthv diagnostician. versitv. Much of his wmrk was accomplished under 
nt it was in the University of London that Sir great diflicultics, for although he was a skilful and 

u( V Russell- VViffis’s main interest kn% in the Uni- well-informed couv'crsationalist and most pcr>.uasiv(‘ 

ii\ in \\'hi('ii he had graduated in science and in , talker, he had no gilts of oratory, and his Ix'alth, 
icine, and which at the time of his death he repre- never strong, w.as taxed severely by the strain In* put 
rfl in Parliament and on the General Medical upon himself. But he kept grimly on, knowing, as he 
ih Into the controversies of the University he nmst have known, that he would have to pay the i)ricc. 

'•V himself in his earlier days with keen interest, 4 ied at his wxjrk, and his devotion to it and to his 

knowledge, and, it must be added, w ith zest. University will be long remembered by his friends and 

hnwc\ er, an opportunity presented itself of bis colleagues. , 

ig s(‘r\icc of a positive, constructive kind, he 

not .slow to avail himself of it. To him more than At the moment of going to press, w'e learn with miah 
n> one i.s due the existence of the School of/ regret of the death in London on iVIondav night, July 
'".incrcc ill t.l)c University, and to him tlie rceogni- 21, of Sir William A. llerdman. emeritus jirofcssor of 
t:inl\ but generous, on tlie part of the City of natural liistory in the University ol Livc'ipool and 
ol tbe fact that there W'as a great University president in 1920 of tlie British Association. 
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Current Topics and Events. 

A Sot'FhTV for Cultural Relations between the -‘analysis depending upon the fart that sodium hypo- 
])e()plt*s of the Rritish Coriiinonwcalth and the Union/- -'tthlor^ sets free only the ammonia nitrogen, \dii1st 
ol Socialist Soviet Republics, has been foundecC sodium. hypobromite liberates the amide nitrogen as 
recently ill London. The objec^of the Society 1^94 he began a fruitful series of researches 

( t j To collect and diffuse in^orlnatiOll in both coantrie?“;\- bn the oxidation qf . liydroxy-acids by hydrogen 


bn the oxidation qf. liydroxy-acids by hydrogen 
on developments in science, education, philosophy, peroxide in tli^presenq'^f traces of ferrous iron as 
art, literature, and social and economic life ; (2) To catalyst. At an early s^^e of this work lie preparo'd 
organi.se lectures and an interchange of lecturers, from tartaric ajci.fl interesting compound 
conference.s, exhibitions, etc., and to arrange for the ; hydroxy maleic acicl, anq^by heating it witli pyridine 
publication and translation of papers and books ; obtained the simplest sugar, glycollic aldehyde, fn 
(3) do provide opportunities for social intercourse; i 1899 Fenton and Miss Gosjlmg discovered the cliloro- 


(4) To lake any action deemed desirable to forward 
the intellectual and technical progress of botli peojiles. 
Russia has unfortunately lieeii cut otf from all other 
civilised countries for about ten years, t)wing to the 
War and the revolution which followetl it. Oulv in 


and bromo-methyl furfuraldehydes, which they 
obtained by treating ketohexbscs or cellulose with 
the corresponding . halogen hydrides. Apart from 
their intrinsic interest, these compounds formed the 
basis of new colour tests for certain classes of com- 


this year has it been possible to break ilown stuiie j pounds; c.g^ by treating broiTibniethylfurfiir: 


pounds; c.g. by treating broiribniethylfurfuraldehydc? 
of I he wall separating Russia from other peoples. ! with malonic. ester in the. presence of alcoholic potash 
Tliroiigh the, crevices Europe begins to see that, in ; a iluorescent material was produced, wliicli Eeiilon 
spite of the, most difficult conditions pre\ ailing in ! sliowed could be employed to distinguish hewoses 
science and .art, the great spirit of Kussia is still | from pentoses. Anpthe^ interesting substance, 
alive and even active. Hunger, shortage of nece.s.sary | termed by Fenton Tnetfiylfuril,/gave colour-reactions 
technical materials, apparatus and books, the necessity 1 witli primary amines Readers of 
of working in rooms and laborab^ries where the tern- ! I*>ntoii’s “ Outlines of thcrrlistry ** and of his more 
perature in winter was near free/ing-poiiil, pro.secution | elementary* PhysicaLClfemistry for Schools" w'ill 
by the Government - all (Ins has not killed the spirit i obtain some idea of the. scope of the luaterial wliich 
of Russia. The attempts of the Goveniinent to prole- j fonnerl the basis of his lectures, but only those wdio 
ta rise .science and art havt; not been very succe.ssfnl ! followed the lectures were !awarc of tlie masterly 
fora simple rca.son, namely, there is only one truth, i treatment of the subject. 'His Notes 011 Qualitative 
the .same for proletarians and bourgeois, tlie desire ! Analv.sis " constitute the for thousands of 

for which is that peculiar feature which distinguishes studentsof thatparticularbranchofpracticalcliemistry. 
fi man fvpm ^ -aiiinml. I'or Kussians the breakhi.ir exiiihition is .now- being held in the Assyrian 

( own o t recall surrouiidiug tiifir country has become iJasemciit of the British Museum of some of the objects 
much more important than for coumtics wf.ich are Expedition of the Museum' and 

(mlside this wall; the developmeiU oi western miversity Museum '•:<>f-‘Pfci'iladcIphiii to Meso- 

scicncc,, ar ., iteia urc,^ philosophy, ami social lile, potainia during i923-*4. 'The principal objects now 

which IS frc.(i<,and,not controlled ” by f.overnment were found aroiiud Ahe Temple platform at 

and hassproceeded midcr normal conditions of life, | 4-^,1 ,,i_obei(l about five mil^ from Hr. Of these, 
lias resurted m remarkable progress. I here is no ; i,„portant, fronfc -the historical point of 

need to point: out how vital tlm knowlclge ol this i j, ^^^ble foundation tablet bearing the 

progress is to Kussia. hrom this point ol ^■iew, it is ; unknown name' of. King A-an-ni-pad-.Ui of 

nei essary only to wish all success to this new the I- irst IJynasty of Ur, which dates back to before 
siiciety provided It does not becoum an ollicial organ- . ^ j^idudes a pictorial repre- 

isation, bnt remains free from any official control ami ^^..tiaion bv Mr. C. L. .Woolley of the walls ami 
concerns itself only with the promotion of friendly . entrance of the temple as thiy stood originallv. This 
relations between, the intellectual representatives of j ,,,^pies visitors to ^eciateThe significance of the 
1 (ouu nes. ^ j collections of -models: of animals aiul the 

Ry the retirement, after fifty of service, of fric/.es in bas-relief which adorned the walls with 

Or. 11. j. H. Fenton, w^ho went to Cambridge in 1874 rcprcsentfitions of animals iind‘ scenes of agricultural 

as an undergraduate of Christ’s College, the Uni- life. A wonderful copper statue, of a bulLsome 2 ft. 

versity has lost a well-known personality and the | in. high and 2 ft./S ■'dn. lotig- is undoubtedly the 
C hemical .department a distinguished man of science. oldest hollow^ statue, ifow l«io>vn to exist. Tt reveals 

l.^r. J’ cut on has taken part in the development of a remarkably high technique for .sp early a date. It 

chemistry in the University from its infancy, since he was , made bj'^ carvin^^ The body and limbs in wood 

b(?came junior demdtistrator,' under Prof. Idveing, separately, and fastening them together w itli copper 

some years before the;' new laboratories) the. nucleus wire. Thin copper sheets were then hamniercd over 
of tlie existing ])iiildings, were completed and occupied; the whole. The exhibition includes several examples 
in 18S8. Tn 1886 Fenton published an investigaVr fpf thcusepf different coloured inlaid in bit union 

tion oh the li>'dration of ammonium Carbamate tq; Tor decorative purposes. The collection will be on 


of Russia. The attempts of the (/oveniinent to prole- j 
ta rise .science and art havt; not been very sncce.ssfnl ! 
for a simple rca.son, namely, there is only one truth, i 
the .same for proletarians and bourgeois, tlie desire ! 
for which is that peculiar feature uhich distinguishes 
a man from an ‘animal, h'or Russians the breaking 
down of the wall surroundiiig their comitrv has become 
much more important than for counuies which are 
<3iitsidc this wall ; the development ot western 
science,, art, literature, philosophy, and social life, 
wliich is frcpi and not *' controlled ’’ by F.overnment 
and lias '(iprocieeded under iK>rmal ctjiidilions of life, ! 
lias re.surted in remarkable progress. I here no ■ 
need to point; out how vital the knowledge of this 1 
progress is to Russia. I’roni this point of v iew, it is | 
necessary only to wish all success to tliis new 
society, provided it docs not beco nu’ an official organ- 
isation, bnt remains free from any official control and 
concerns itself only with the promotiem of friendly 
relations between the intellectual r(?j)rescntatives of i 
Ivoth countries. - 


By the retirement, after fifty v^ears of service, of 
Dr. 11. j. H. Fenton, who went to Cambridge in 1874 
as an undergraduate . of Christ’s College, the Uni- 
versity has lost a well-known personality and the 
C hemical .Department a distinguished man of science. 
l!)r . J A'liton has taken part in the development of 
chemistry in the University from its infancy, since he 
b(?came jiniior; demPnsbatoV, Tinder Prof. Idveing, 
some v ears before the; new laboratories) the. nucleus 
of tlip existing liiiildings, were completed and occupied; 
in 1888. Tn 1886 Fenton published an investiga^V 
tion oh the hydration of ammonium Carbamate tq' 
ammonium carbonate in aqueous solution, in tlie- 
course of which he enmloved a .nrwpl i-nptlmd 


•mum carbonate in aqueous solution, in tlie- .view for about two months before it is apportioned 
of which he ettiployed , a .novel inethq4..|^if To the J3ritish Museum, Philadelphia and Baghdcid. 
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Tm Natural History Branch of the F^ritish Miiseiiin, 
\\hich started its scries of picture post-cards not long 
has gone ahead with them . rapidly. Some 


he deplored recent ^igns of increasing competition 
between the various chemical societies, and the 
inaction of the Federal Council for Pure and Applierl 


beautiful examples in colour have been produced by.^ ^hemjstry in regard to the further consolidation of 
:\hssrs. Stone, Water l<nv and Sons, riiul W'. F. Sedg-- ^xlieniical inteiresits and the establishment of a central 
wii'k. Of these, 70 cards jljustrate hisecls, 10 birds,;^ ^Chemistry House, greater .part;' of th address 
5 reptiles, and 15 plantsJiC.anclrio represent" - consisted: of a (lissertation 'bn the fa^ written in 

1 1,: .'III. — An,.— ' 


12 > ('ggs of British birdsiy^fhe ''.mm series 

coiniuises 20 views of the building, 90 mammals, 35 
birds, 40 insects, 25 plants* v|!0 fossils, 15 meteorites, 
15 ref)tiles, 10 corals and, sponge's* m to rare anil 
curious natural lnstory;:!;;b0j6k«V Among recent addi- 
tions liiose in colour of British .Jiowering plants 
promise to be as useful as they -are attractive ; each 
diows a plant or spray in flower, a single flower, fruit, 
and sections ; they are niade.frQm drawings, but the 
name of the art ist is not given. . There are tliree sets of 
\ Muv 1 i fo like reptiles and batrachi'ans, presumably from 
exhibited s])ecimens. Woodward, who 

worked under the giiidatice of the late C. W. Andrews, 
has contributed six characteristic reconstructions of 
:xlincL mammals, mainly Probbscidea. New ground 
IS broken by a sot illustrating the life history of tlie 
•omiuoTi eel, based on the memoir and photographs 
)y Or. JoJis. Schmidt.' The* educational value of all 
lie^e cards is considerable, and teaching establish- 
nents not already acquainted with them should write 
o tlie Director for the latest list. 

d'li !■: statement of activities of the National K’esearch 
'ouucil of Ihe United States for the vear ending 
line 30, I <>23, is now issued as Circular 49 of the 
'oLincil. It appears that the Council now derives 
{jc wdiok? of its hruiiices frbin other than Government 
ources, and is in consequence entirely controlled by 
ts own chosen oflicers. Its budget for the year was 
alf a million doHaJS; arid yin addition it is spending 
ne and a third million' dollars on the new building 
t ^\'asllington to accommodate the Academy and 
he C'oimcil, described tin Nature of July 22, 1922, 
r2o, and June 28, 192-4,^. 940. It maintains alioul 
00 post-doc Loratc research fellowships in physics, 
hemistry. biology and medicine from funds derived 
Tjin tlie Rockefeller Foundation, .Under its sponsor- 
liip a considerable number of special organisations 
any on research on physical, engineering, chemical, 
cological, biological, anthropological, psychological 
medical questions, .^iich. as the structure of the 
tom. research chemicals* petroleum, sex problems, 
miiigratioii, food arid '■ nutrition.. There can be no 
ouht as to the deterrnination of the people of the 
nited States to make, their country a great centre 
•r ri'.search, nor as to the pnergy with wliich they are 
m iyiiig out their intention; " - 

Iris ])residential address to'the Society of Chenii- 
udustry, delivered, on;. July 9 in Liverpool, Dr. 

A nil strong referred to the success of the chemical ^ 
'riubits iit the British Empire Exhibition, of the 
"■nucal literature wliich has been issued in connexion, 
“'nwitli. and of the 


collaboration vvith Mr. John Allan, which.. gives an 
excellent survey of existing kno.^v^edge and problems 
in this important field, and would be still mcjre 
valuable if it had been published Avith full refer^^nccs 
to the original literature. - . 

A MARKED degree of success appears to haveattended 
the tests of wireless reception and tTansinkssion to and 
from a moving train carried out by IJic Radio Societv 
of Great llritaiu on July 4. An experimental 
apjiaratii.s both for sending and receiving Avas installed 
on the e\])rcs.'> train leaving King's Cross at 7*38 p.m. 
for Nt'wcaslle, and signals transmitted from the train 
were recei\ed at distances of more than 200 miles. 
Observers in jA)ii(lon could hear the .signals distinctly 
while the train was approaching Nevvca.stlo (26S 
miles from King’s Cross), and reception was reported 
from localities so far distant from the line as Shrews- 
bury and Glasgow . In spite of the deafening noi.se of 
the train, and other ditlicnlties, the receiving apparatus 
worked satisfactorily, and those on the train were in 
touch with the transmitting station of the Society at 
Shepherd’s Bush, J.ondon, while the train was passing 
through Darlington at 65 miles per hour. An experi- 
mental station at f^edford was kept in touch with for 
more than 150 miles. The complete analysis of the 
results is not yet n\’ailable, but enough has been done 
to show that wrircless coiiiinunication with moving 
trains is a practical proposition. 

The Sf 'ithend-on-Sea Public Museum (Prittlcwell 
I’riory) has just been enriched by the gift by Major 
Weber of the Hoy collection of birds (1797-1839). 
With one or two exceptions the Hoy collection is com- 
plete and consists of more than 260 casesb Most of 
the birds were taken in Kssex, Suffolk, and Norfolk, 
and the collection contains many rare' and valuable 
specimens. Among these are the first recorded 
Brili.sh specimen of the pectoral .sandpiper, bustards, 
osprew's. and eagles. I'lie Southend Museum contains 
also the C hristopher Parsons collection of birds (1807- 
1882) from .south-east ICjsex, an^ since the Museum 
was opened in 1922 many rare bird visitors to the 
comity have been secured by purchase* these includ- 
ing the. first specimen of the yellow^sluiuk recorded in 
the eastern counties and the third ip v^Britaiii ; tJie 
sniew^ ; Iriue-lieaded w^agtail aiict ’iiumerous other 

birds. Major Weber's .gift,. ..added t» the existing 
collection, makes tlie pruitliological . department of 
the Museum noteworthy among collections of local 
birds in Great Britaiiu ' 

. In the seventh Trueman Wood Lecture delivered 
before the Royal Society of Arts on May 21 and just 


3 Bureau of Chemical Abstract9,i^|.J;.'|)ublished in: the Society’s Journal, Sir William Pope 
riicli has been formed to prevent, overlapping tin the . .spoke'on “The Outlook in Chemistry," and .gave a 
' acts that are issued by the Chemical Society ando lucid e'xpo.sition of recent progress in the field of 
‘ Society of Chemical Industry Ontheotherhand . l. atomic structure, valcucv. and crvstal slructunv 
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Hc‘ rcfurrrd particularly to llic nccessitj" of altering ciders produced during the last two seasons in the 
tlie methods of teaching chemistry which seems to course of the Station's experimental work on cider- 
result from this recent work. It was suggested that making. These were exhibited in the new wing 
a preliminary account of the manner in which all the recently added to the cider house. The variation 
sp(H:ialis(Kl parts of chemistry fit into the general in the qnalitv of ciders due to seasonal inthu'nces 


scheme of the electronic structure of matter and 
energy should be given. The suggestion was also 
made that progress in cliemical discovery would be 
more rapid if organised research on specific problems 
w(‘re undertaken rather than individual work. 

A fj:w days ago the BritisJi Cast Iron Research 
Association formally took possession of its own 
Laboratories, in (juildford Street, Birmingham, which ! 
have been equipped for the coiidiicl of chemical I 
analyses and general metallurgical and lieat treatment I 
work. The capacity of the Association to deal with ; 
its work will tlius be great h' increased, but it is not j 
intended to abandon the policy of ha\ ing investiga- j 
tiojis conducted in university laboratories and in the 
works of members. It is antici])ated that the Associa- 1 
tiun, which commenced a new I'mancial vear on 
Inly T. will incur an expenditure during the year 
of between 6000/. and 7000/. The research oro- 
gramme includes investigatious on erosion- and 
coirosion - resisting and other special cast irons; I 
moulding sands; graphitisation ; cupola practice; I 
standardisation of test bars, materials and methods; \ 
facing sands and blackings, and cast iron to resist ! 
abrasive wear, and jointly with tlie British Motor 1 
and Allied Manufacturers' Research Association, 
automobile cylinders and pistons, 

Kkkkkenxb has already been made (May 2^, p. 756) 
to the valuable" Handbook to the Bxliibition of Bure 
Science " prepared by a committee of tlie Roval 
Society in connexion with the exhibits arranged by 
it in the Oovernment T’avilion at \Veml»ley. Tlie 
Handbook contains, in addition to descriptions of the 
exhibits, a most instructive* series of twenty-two 
articles by leading authorities upon curri'id scientific 
w'ork and problems, and every student ot science 
should possess a copy of it. We ate glad to know that 
arrangements have been made for its sale outside 
the Exhibition through Messrs. A. and E. L^cnny, 
Ltd., j 03.\ Strand, London, \V.C,2, wlio can supply 
the Handbook direct or through booksellers, 'fhe 
price is is., or post free t*. 3^/. ; and as the book 
contains 228 pages it is remarkably cheap, as well 
as superior to many volumes published at a much 
Jjigher price, W'hellier intended for the general public 
iiiterestfid in science or for students in sehool or 
lollege. 

Thk annual field day at the National Emit and 
Cider rn.-.titute of the Eniversity of Bristol, T^ong 
Ashton, was held on Tuesday, July 15, and was 
attended by a representative gathering of agri- 
<'ulturists and horticulturists from all parts of the 
West ol England and even farther afield. Among 
those present were Lord Bledisloc, chairman of the 
(invcniing Body of tlie Station, and Mr. W. G. 
J.objoit, ( ontroller of Horticulture, representing the 
.Ministrv of Agriculture and Fisheries. The visitors 
cuu.- first given the opportunity pf sampling ,tl?e 
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Nvas markedly illustrated by comparing ciders maih' 
in 1922 and 1923 from some of the more famous 
vintage varieties of apples, such as. Kingston Black, 
j Cap of fJberty, and Foxwhelp, the advantage beii 
definitely in favour of the 1922 vintage. Among 
I other interesting features illustrated by tiie ciders 
were the effects of storage of the fruit iiiuler various 
conditions prior to cidermakiiig, the results ot 
natural fermentation of the juice as eoinpared with 
fennentation of pasteurised juice by specially 
selected yeasts, and the different degrees of control 
of fermentation obtainable by methods of racking 
and filtration. After sampling the ciders the visitors 
were conducted through the fruit plantations to 
inspect the various features of the experiments at 
pre.sent in progress. The attention of the parties 
was directed by guides to the numerous field in- 
vestigations in progress on many subjects of import- 
ance to the fruit-growing industry. 

^ Mr. K. M. Stewart, assistant director of the 
Hominioii Observatory at Ottawa, has been apiiointeil 
director of the Observatory in succession to Dr. 
O. Klotz, who died in December la.st. 

\Vj: learn that the Radio Society of Gn'at B>ritaiii 
is ill touch with the Postmaster-General regarding 
tlie restrictions as regards transmissions to the 
dominion.s and foreign countries recently introduci'd 
I into the ex]>criniental transniittiiig licences now 
j being issued. It is hoped that an official aimoimce- 
, ment may be made at an early date. 

; At the annual general meeting of the L'araday 
I Society held on July 7, Prof. F. G. Donnan wtis elected 
j to succeed Sir Robert Robertson as president. 'J'lie 
I animal report records considerable activity' during the. 

: past year, the result of which is re fleeted in the aceomits, 

I wdiich show a deficit of 109L i is, ^d. on the year's w ork. 
j Fie veil meetings w'ere held during theyear. and of these 
I four were general discussions, which liave become 
I so striking a feature of the work of the Soci(?t>\ 
The subjects of these were: (i.) "Alloys Resistant 
j to (orrosion." (ii.) The Physical Chemistry t)f 
tlie Photographic Process." (iii.) "The EJectronic 
Theory of Valency." (iv.) " FJectrodc Reactions 
and Eiiuilibria." The widespread appreciation in 
which the publications of the Society are held is 
indicated in the fact that the sales of J'ransactions 
and reprints amounted to nearly 900/., a figure in 
excess of the amount received for subscriptions. It 
is surprising to note that the rnembershiji of this 
very active Society is only 432, and that conseciueiitly 
an appccil for a larger membership is inadc^ in the 
annual report. Particulars relating to the Society 
may be obtained from the secretary and editor, 
Mr. E. S. Spiers, 90 Great Rii.ssell Street. London 
W.C.i. 

In cominentiiig upon an article in Xatokj: of fuly jz 
on "Artificial, Day light," a correspondent suggests that 
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tJic ai)parent indillcreiice to daylight lamps is due 
to their excessively liigJi prices. Our contributor, 
J^r. Martin, remarks that lie has no knowledge of the 
;iclual cost of prociuction, but . he agrees that the 
\ crag(' price appears to be high. Doubtless,' however, 
ail increased demand \vbuld cheapen production and 
result in lowered iiriccs. The question is one with the 
j^eiieral (piestion of elhcient lighting. To take an 
actnal example, there are many days during the 
uiiiUM- in \\hi('li tlie grading and examination of such 
things as seeds, tea, tobacco, etc., is very difficult, 
it not impossible. There is no doubt that time and 
nioiU'V aie lost in this way for want of an elhcient 
iUimiiiianl. fhe actual cost of a good daylight lamp 
would be negligible in comparison with the saving 
eflected ; that is, if the user trusted his lamp and tlie 
customer had been educated to tlic point of trusting 
it also. 

I'll I', following are among the pensions granted 
during the year ended March 31, JO-4, and payable 
under tlie pro\ isions of section <) (t) of the Civil f/ist 
Aet. igio: Mrs. C. A. I'. Khys Davids, in recognition 
ol her ('ontribiitions and tliose of her husband, tlie 
late Prof. Rhys Davids, to the advancement ot Pali 
md Ihiddhist knowletlge, 100/. ; Mrs. Blair 
llartog, ill ri'cognition of the contributions of her 
liusband, the late Prof. Marcus Hartog, to the study 
ol natural history, 30/. ; Dr. Alice hee, in recognitiim 


of her services to the cause of scientific research, 70/. ; 
The IMLsses Ethel Marian £ind Katherine Elizabetli 
Rivers, jointly and to the survivor, - in recognition of 
the services rendered by their brother, the late Dr. 
.W. 11. K. Rivers, to the cause of anthropology, physio- 
logy, and psychology, 100/. ; Mrs, M. F. Robertson, 
in recognition of the services rendered by her husband, 
the late Dr. W. E. Robertson, to science and medicine, 
joo/. 

Mu. J^‘. lCi>\v.\Ki).s, 83 High Street, IMnrylcbonc. has 
just issued Catalogue No. 4O0 (British Empire Series, 
^o. 3), containing Ihe titles of upwards of iioo works 
relating to India, Burma, Ceylon, Afghanistan, 
Belucliistan, Mala\ a, and Borneo. Many of the hordes 
Jisterl formerly belonged to the late Dr. \V. Crooke, 
a regular contributor to Xatl^re. 

W'e have receivcfl Bulletin 212 of the Department 
of file Iiilcrior, W'asliiiigton, entitled Analytical 
Methotl.'j lor Certain Metals, including Oriuni, 
Tlirjrmin, Molylxlennm, Tungsten, Radium, Uran- 
ium, Vanadium, 4 itaniiim. and Zirconium,'* by F^. 13. 
Mor^re, S. C. Lind, J. \V. Marden, J. P. Bonardi, C. \V. 
Davis, and J. Jl. Conley. The pamphlet is of great 
valnt' and should be found useful by analysts. Many 
I mr^dern products (c.g. special steels) contain these 
so-called “ rare ” elements, and rapid and accurate 
methods for their estimation are rctpiircd. 


Our Astronomical Column. 


I.\inii: hiki:n.\TJ-. — On July 7, a few minutes after 
midnight, a sideiidid meteor was observed at \arions 
places. It appeared, however, at a time when feu 
ohseiweis were about, and hence w^e are not liki'lv to 
receive many accounts of it. The object gave a very 
vi\i<l illnmination for a few seconds and moved very 
slowlv from a radiant veiy probabi}’ in Scorpio. I he 
(le.-^triptions already to liand are not, Jiowever, sulli- 
cieiitlv' detmite to allow safe deductions to be made 
trom them, i^'roin near Dunstable, the flight of the 
lireball was recorded as from a Draconis to a little 
below a Amiga'. From rit^ar Imdgate Hill, London, 
the meteor a])peared as a large ball of lire leaving a 
trail of vvliite sparks. The nucleus was yellow in tlic 
central part and l^rilliant orange in tlie outer portion. 

( )l)>.erv atioris of the position of the lliglit and its 
1 Illation would be valuable. I-arge meteors have 
olten been directed from Scorpio in the three months 
Mav, June, and July, the radiant point lieing a tew 
<legrees X.R. of the bright red star Aiitares. 

Arcu'sr Pi'.useids. — T his annual display of meteors 
lias already given clear evidence of its activity. Mr. 

I >enniMg, vv riting from Bristol, states that he observ^erl 
an early IVrseid this year on June 27, when the 
radiant was in about 356” f 39". From this point in 
\iiilromeda, the shower will move to R.N.K. through 
ili(‘ northern region of I’erseiis and on between the 
v'>nstellalions of Auriga and Canielopardalus. This 
'^b(‘ani of meteors lias ihe longest duration of any 
l^iiown sluMver and the propriety of terming it the 
I'er.seids ” is perhaps questionable seeing that the 
''Ji teors, during a portion of the shower's activity, 
d’.viT^o h’oin Andromeda and other constellations. 

D I late vears this shower has formed some at- 
bactivi'ly abimdant displays and notably so in 1921 
‘“>d I <123. Jn the former year tliere was a decided 
^I'aMinuin, the liorary iminber reaching 250 lor one 

NO. 2856, VOL. 114] 


obst'i’viT on Aug. 12 A..vr. Louhder-CIravier. a great 
I'rcnch observer of meteors in the first half of the 
last eenturv, thought that, after a, maximum which 
lie observed in 1S38, the strength of tlie display 
declined so rapidly that it vvonlcl be extinct bv the 
vear i8< *. His eonelnsions were, however, five from 
being re. /ised, aiul Ihi; sJiovver continues to be visilde 
everv year witli apparently the .same richness as it 
exliibiled in former times. 

Tin: Caxapian Ivci.ipsk Expedition to Wallai. 
n)2 2. — .V. ('haul and R, K. Young hav’c just pub- 
lislicd the details of their investigation of the gravita- 
tional liending of starlight made at Wallal (Pub- 
lications of Domiiiion Astrophys. Observ., vol. ii. 
No. 13). 

.\n etpiatorial was taken, the general design of 
v'hich is staled to resemble that of the loo-incli at 
Mt. Wilson. J'lie total weight was about a ton. V 
guiding telescope of 4^-inch aperture was attached to 
the camera, .1 Virginis being used for guiding. Two 
plates were taken for the Einstein investigation, each 
with 45 seconds exposure; 20 stars arc shown, the 
magnitudes of which range from 4*3 to 9*5, but the 
two faintest were not used. 

I'ull details are given of the measurement and re 
duction. The adopted mean shift at the sun’s limb 
is 1*75"', exactly agreeing with Einstein’s value. The 
separate values for measures in the x and v co- 
ordinates are 1*32", 1*90". 

The results are insuiricicnt to l^rorc that the in- 
dividual shifts follow Einstein’s law (shift varies in- 
versely as distance from sun’s centre) : but they 
group themselves fairly satisfactorily on either side 
of the theoretical curv e. 

The three separate investigations made during this 
eclipse all givm mean residts very close to ICinstein’s 
value. . .. 
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Research Items- 


Zl. Nil'll OF I’RIMITIVE BABYLONIAN ASTRONOMY. 

Prof. Rcf^inald A. Fessenden, of Chestnut Hill, Mass., 
whose proposals for an arclueological expedition to 
tJie Caucasus have received support from archneo- 
lo^^ists and ethnologists in the United States, inchiding^^ 
Prof. Clay of Yale, hnd .Dr. A. Hrdlicika, writes to'" 
ask wh(?thcr any information is available in regard^ 
to a jiriinitive Fiabylonian zenith iixed at Mt. Bakhar, 
near Baku. Prof. Fessenden is of the opinion that 
the zenith of primitive Babylonian astronomy, which 
goes back to a time wJien the Atxadai (Agadi) had not 
vc-t descended from their mountain fastnesses, was 
iixed in ttic Caucasus. 'I'his area he maintains was 
the meeting - point of the original Babylonian and 
ICgvptian civilisations, fn support of this view he 
argues that the Jk:)ok of the Dead was originally 
written in what Dr. ('lay has called “ Amuraic " ■ 
the early Semitic language- and that when it was 
translated into ICgyptian, place-names were trans- 
formed and personal names mistranslated. When 
corrected in the light of a l< now ledge of the original 
tongne, these names reveal that the hidden land of 
Amen was the Caucasus Isthnms, tor the roiu\ to 
which the Book of the Deatl gave precise directions. 
The Fgyptians and ('olchians would thus be the same 
race, and the Isthmus the old homc'-l.and of the former. 
At the .same' time, many of the place-names in the 
nenghboiirhood of Mt. Ikikhar, which antedate the 
Russian regime, are Babylonian, c.g, Schemacha, 
Marazi, Agadi-Kend, etc. It is therefore dcsiralde 
to lix the zenith with some accuracy to determine 
which sites may be investigated by .i ])reliminary 
expedition with most profit. 

Tm«: F3LOW-GIIN tn Assam. — In view of the frequent 
identity of culture betw een the Naga tribes and those 
of Indonesia, it has seemed rather surprising that 
while the blow-guii occurs among the lattt'r, it should 
not have been found in Assam. Its occurrence is 
now recorded for the first time by ]\lr. J. H. Hutton 
ill Man for July. It is found— as a toy rather than as 
a Aveapoii — among the Thado Knkis, its principal use 
being to shoot rats. - The. darts are not poisoned. A 
similar toy is. used in the Philippines ; but the Karens 
of Burma, who appear to be related io the Nagas, 
employ the genuine blow-gun. The Tliado type does 
not appear to be a degeneration, but is more probably 
the original form which in this area never developed. 
It consists of a single inteirnode of simple bamboo, the 
maximum length being about two feet. It has an 
effective range of' about twxnty feet only, though a 
mere carry of se\ciity feet can be attained. Several 
patterns of dart arc in use. In one of the.se, cotton 
is employed for the plug, although, it is interesting 
to note, this material does not occur in the area of 
distribution in .Asia of the genuine weapon. 

/UR.VTAMfERA ERAt;/L/S IN A CHILD. W. H. 

Taliaferro and E. R. Becker record {A nicy. Joiivn. 
fjyi^icnc, vol. iv., pp. 1924) the case of a thrcc- 

year-old girl, who was born in Baltimore and had never 
left the state of AFaryland, infected with several 
intestinal protozoa, namel}^ Dientamocha fyagilis, 
ludanucba unlliamsi, Endanuvba coli, Trichomunas 
finniinis and Giardid hnnblia. The child had never 
suffered from any intestinal disorder. Prolonged 
search failed to reveal any encysted stage of D. 
fragtli'^. The authors tabulate the 33 previou.sly 
recorded infections with this .species, the distribution 
of which indicates that, in common with other intes- 
tinal anuebai of man, it is indigenous to the temperate, 
zones as well as to the tropics. 
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Double Eggs. — Prof. T. H. Morgan contributes 
(Scient. Monthly, April 1924) a u.scfiil account of 
[double eggs — twice as large as those normal for tlic 
species— \vhich are supposed to arise from the union 
. of tw'O eggs. They develop into embryos twacij as big 
as normal ones. 'J'he occurTence of tliesc giant eggs 
has led to the attempt. to unite two eggs by artificial 
means and to experiments on the fusion of l)lastula‘ or 
parts of embryos. .Prof. .Morgan remarks that the 
results obtained from the study of fused eggs or 
embryos have not solved any of the larger problems of 
development, but have broadened our ideas concern- 
ing some of the possibilities of regulation bctw'eeii two 
systems each alone adjusted to produce only a single 
individual. Ffe describes the recorded cases of the 
development of giant eggs of sea-urchins and the 
opportunity these have .afforded for estimating the 
relative importance of chromatin and proto])lasm in 
the development of hybrid lairvcC. These giant eggs, 
the mode of origin of which is unknow n, have a single 
nucleus with twice the normal number of chromo- 
somes, and wlieri fertilised develop at the normal rate. 
Large blastulre and plutei are formed which have the 
normal number of cells, but the cells are twice the 
normal size. The normal egg of Spluerechinns con- 
tains, according to Baltzer, 20 chromosomes and after 
fertilisation 40 ; the fertilised giant egg contains, 
according to cle Haan, 60-63 cliromosomes, 40 of 
which probably come from the egg (diploid) and 20 
from the sperm. An account is given of the hybrid 
plutei proiluced by fertilising giant eggs of Sphrer- 
eciiimis by sperm of Strongylocentrolus, and the 
stronger resemblance to the maternal plutei is prt)b- 
ably due to the greater influence of the larger number 
of maternal chromosomes. Double-sized eggs of 
Ascaris and giant embryos of Lincus and of Triton 
arising from the fusion of two eggs arc described and 
discussed, and reference is made to the origin of 
embryos w^hich are not giants, but nevertheless 
apparently owe their origin to the fusion of tw^o eggs 
(e.g. ill a strain of Abraxas). . - 

JcKHKiUrS IN North Ati-ANTic. — A descriptive 
account of the dangers of icc to vessels traversing the 
ocean between I^nrope and America, and the clfcclive 
means taken to avert the danger, is given by ITof. 
K, deC. Ward, of Harvard University, in Ihe Monthly 
IVcaihey Review for February, A' cruise, lasting 
fifteen days, was made on the U.S. Coast-guard cutter 
Modoc^ on ice patrol duty, and the author being a 
meteorologist of great experience his comniimicarioii 
is greatly enlianced. A memorial service was held 
at the spot w^liere the Titanic sank, after collision wdth 
an iceberg in T912, wFien 1500, lives were lost. The 
danger zone is now patjrolJed day and night during the 
icc season, the position of menacing bergs is given by 
radio to all pas.sing ships, and no serious collision 
w ith ice has occurred since the patrol was inaugurated, 
a month after the catastrophe to the Titanic. Every 
vessel passing through the ice region, longitude 43' to 
55"' W,, is expected to. send by radio to the patrol 
vessel information as to any ice sighted. The U.S. 
Government manages the service, other nations 
assuming a share of the expense. Most of the bergs 
come from the fringe of glaciers bordering the west 
coast of Greenland, cast of Baffin Bay, others come 
from the east coast of Greenland, and .some stnrt in 
Srnith Sound. Charts arc given .shown ng tlie general 
drift of icebergs, and the drift track of an iceberg in the 
season of 1921 is shown, being traced from April ii 
until May 12. Hunting icebergs is the business of 
the. ice .patrol, and the commanders of the vessels 

'•* .'■jC..' It." '►liuC'-' ."..V ' 



NATURE 


^37 


J ULV 26. 1924 I 


em})loy(Hl are experienced. Photographs are 

gi\ en Of several bergs. Testimony is borne to the 
splendid work done by officers and men, year after 
year, amid the dangers of ice, fog. and storm. 

Tni: h'Ai'iGUJ-: of JMftals.-- Profs. II. F. Moore and 
T. -M. Jas])er have just published the third portion 
of llieir extensive research into the fatigue of metals as 
Hidletin No. t| 2 of the Kngineering Kxperiment 
Station of the University of Illinois. On re-testing 
wrought specimens of iron and steel wdiich have been 
sid)je('t(‘d to many millions of stress alternations with- 
out failure, it is found that their endurance has been 
increas('d, the strengthening effect being greatest in 
(hos(‘ steels which are most hardened by cold-working, 
d'he static strength is also increased. Alternating 
stress abo\e the endurance limit, on the other hand, 
weakens the metal, although the bad effect may be 
]>arl 1\ removed by polishing. I^eversed axial stresses 
give an endurance limit which is only about Oj 
per cent, of that found by alternating bending tests, 
hut this difference has iiot always been found by 
other in\ estigators, and may perhaps be due to the 
form ot test piece employed. The authors consider 
that thtdr test-piece represents the conditions likeU' 
to occur ill the actual running of machines, and there- 
fore recommend the adoption of the lower figure for 
rexersed axial stresses. This recommendation may 
lead to c(»ntroversy. Steels give inferior tests acriASs 
the iliiaxtiun of rolling, as would be expected, and it 
is interesting to note that the cross tests are more 
imjiroved by heat treatment than the longitudinal 
tests. It is doubtful whether .soft iioii-ferrous metals 
and alloys have an endurance limit, and iu order to 
determine this point it will be necessary to continue 
the tests tor hundreds of millions of cycles. The 
authors take the view that fatigue failures do not take 
place by slif), luit by the tearing apart of minute 
portions ot crystals and spreading of tlie fissures so 
formed. 

hlHKOrs Sl RUCTURlC IX AlKIAtaJC HlKC I'ROf YTIC 
Dri'osirs. — Messrs. R. Cilocke and K. Kaupp have 
recent 1\ carried out an X-ray examination of electro- 
lytically dejiosited metals, which they de.scribe in the | 
/citsrhvift fiir Physik for May. They find it advan- 
tageous tx) u.se homogeneous radiations of medium 
wave length, the best results being produced by 
using au anticathode made of a metal cUxsely following 
silver in the periodic system, the natural radiation of 
which excites the .silver radiati(jn of the photographic 
gramih‘s. An alloy of antimony and nickel {03 : 
which melts at 1158^, a temperature nearly twice as 
high as the melting-point of pure antimony, was 
experiiiKMited with, and appears to be suitable ; but 
1 he actual measurements w'ere made vvdtli a silver 
aiiti{ at hode. X-ray pJiotographs were taken in a 
mirnbor of different directions througli the material 
ns(‘d, and showed that, in many cases, there was a 
distinc t fibrous arrangement of the crystals. The 
axis ot the elongated crystalline “fibres'’ is in tiie 
<>i I directicjii in the case of cupper, in the [iJi j or 
i 1 12 <lireetion for iron, iooi] for nickel and i 1 12 i for 
ehroniium. In all cases this axis is identical with the 
‘lirec tion of the electrolysing current, or perpendicular 
> t ti(‘ cathode surface. The crystallographic direction 
<»1 lhc‘ axis of the fibres depends on the composition 
of Ihf solution ; and, with some solutions, there is no 
hl)rous structure, but the crystals are small and 
granular. It appears that the fibre axis is the direc- 
tion o| inaxiiuuni growth velocity of the particular 
^aystal in the electrolyte concerned. The nature of 
oie calhode intluenccs the structure, which is most 
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perfectly fibrous wdien the cathode and^the deposit are 
of tlie same metal. 

Dry Cooling of Coke in Gasworks Pr.vctici:.— 
Hot coke drawn from gasworks'^etorts is customarily 
cooled hy contact with a stream or spray of water. 
At the newly erected Garston works of the Tdverpool 
(ias Company the Sulzer system of dry cooling, now 
in operation at some continental works, has been 
tentatively applied to the coke derived from a bed of 
ten retorts, and the results were described at tlie 
annual meeting of the Institution of Gas Engineers. 
The coke so cooled is superior in appearance, higher 
in caloritic power, and burns more freely in an open 
fireplace than that produced by w'ot quenching. The 
increased cost of dry cooling amounts to about 
T.9. 3U/. per ton of coke. Economic considerations 
indicate that the sale of dry coke is a sound com- 
mercial proposition provided the consumer realises 
the superior value of the dry fuel. 

CiM-.Mis nn' OF Eats. A large part of the presklent ial 
address delivered by Dr. K. E. Armstrong to the 
Socictv of C hemical fndustry on July 0 in Liverpool 
was a joint t ommimication with Mr. Jolin .Allan deal- 
ing witJi our pre.sent knowledge of fats. After dealing 
with the composition and constitution of the natural 
glvceride.s, the authors emphasise the need for further 
research on the separation of certain fats which re- 
semble one another closely in chemical composition, 
but differ widely in physical properties. They de- 
scribe fully liow the fatty acids arc distributed in 
Nature, and indicate their possible modes of formation. 
They think that fats may be synthcvsiscd in plants and 
in animals from carl)oh\’dratcs, of wdiich the unit is 
one containing 18 carbon atoms in its molecule. Milk 
fats and certain nut oils may be built up from a 
siirqdvr carbohydrate, like dextrose, the contained acids 
being svnthcsised from one another by repeated aldol 
condensations ; and a third possible mode of synthesis 
is by re.s(3lution of dextrose into a CAj-unit and con- 
densatkui of such units to form acids containing 12 or 
18 carb: 1 atoms. 

Synthesis oi- Mictttaxe from Water Gas.-— I'rom 
work carried out in the laboratories of the South 
Metropolitan Gas Company and communicated to the 
annual meeting of the Institution of Gas Engineers, it 
appears liiat the reaction velocity of the synthesis of 
methane from water gas at 290'^’ C. is increased 
about seventeen fold by the use of an activated 
catalyst, namely nickcl-thoria, in place of nickel. 
The leclinical application of the process requires 
practically complete removal of sulphur compounds 
from file water gas employed, as it is found that one 
part of sulphur per million parts of gas effectively 
jioisous the catalyst. Such removal and the neces- 
sary adjiislmeiit of the hydrogen to carbon monoxide 
ratio in the water gas can be effected smoothly and 
rapidly at temperatures industrially applicable, 
namely, about 550'^ C., by the passage of water gas 
and steam over a catalyst consksting of iron activated 
by chromium oxide deposited on five times its weight 
of pumice. Excluding the cost of this hydrogenation 
process, it is estimated that the net cost of proiluction 
of a synthetic gas of approximate composition t'H4, 

6.| per cent.; Hg, 24 per cent.; X'g 12 per cent., and 
of calorific power 690 B.Th.U. per cubic foot, w^oiild 
be 10*9^/. per therm. The cost of removing carbon 
dioxide appears to be the deciding factor as regarvls 
the possible establishment of the process on an in- 
dustrial scale. (Cf. Nature, June 9, 1023, vol. 11 1, 
p- 779.) 
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The Toronto Meeting of the British Association. 


Provisional Programmes ok Sections. 


PROVISION AT. programmes of the Sections of 
^ the British Association for the Toronto meeting 
on August 6-ij have now been arranged, from which 
it appears that those who attend the meeting will be 
\ery fully occupied. The meeting will be note- 
worthy for the number of American and Canafiian. 
men of science who are presenting papers and taking 
part in many c)f the joint discussions. 

We are indebted to the Recorders of tlie Sections 
for the following brief statements of important 
features of the work of the various Sections. 

SircTioN A (Mathematics Axn Physics). 

"I'lie outstanding feature of an extensi\ e programme 
is l]ie discussion which has been arranged, jointly 
with Section 13, on crystal structure, '['lie presi- 
oeniiai address which Sir V\'ihiani i^iagg wiii ciehver 
on “ The Analysis of Crystal Structure by X-rays ” j 
will form the introduction to this discus.sion, to which, 
among others, Prof. W. T.. F3iagg. JVof. S. Chapman, 
J)r. Shearer, Prof. Desch, and, possibly. Prof. Siegbahn 
(of Upsala) will contribute. 

Uhe exceptional equipment of the Toronto physical j 
laboratory lends special interest to the paper promised ' 
by Th'of. ^IcLeiinan on “ Recent Developmeius in 
J.ow 'remperaturc Research.” because the lupiefaction 
of helium and the luminescence of solid nitrogen will 
be demonstrated. The rnited States, as well as 
Hritaiii and Canada, will be well represented in the 
programme ; the papers by 1 >rs. Molilcr and I'oote 
on ” Critical Potentials and their Interpretation,” 
J’rof. A. fl. Compton on ” The Quantum TJieory of 
the* Seattering of X-rays,” Prof. Duane on “ Secondary 
and Tertiary Rculiation,” and one by Ihot. R. W. 
Wood may be mentioned. 

Among the visitors to Canada, Prof. A. I'owler will 
read a paper on ” The Spectra of Ionised Elements,” 
Mr. R. H. Fowler will deal with ” Mechanisms of 
I^xcitation, Jonj.sation, and DLssociation in Statistical 
Theory,” and Prof. C. V. Raman will take a principal 
part in a discussion of the scattering of light. 

There are many meteorological and geophysical 
papers promised, and the Section will haw to sub- j 
divide in order to deal with tliem. Sir Xa])ier Sljaw j 
has chosen the subject ” If the J’larth went Dry,” 
and Mr. !•'. |. W. Whipple and Mr. 1., I* . Richardson, 
who arc also going from lingland, \\ill read })aper.'i. 

C anada itself is providing a number of meteorological 
j>apers ; Sir Frederic Stupart, the Director of the 
Canadian Meteorological Office, l\as given as his 
subject “ The Variablene.ss of Canaflian Wintt'rs.” 
.\stronomy will occupy a whole morning ; papers 
are (*xjiectcd from ITof. FIddington on " 'riicf^ry of 
Out How of Radiation from a Star,” Dr. If. TI. Tdaskett 
on “ The Spectra of Nebula’,” and Dr. Silber.stein on 
” Del(’rmination of the Curvature Radius of Space- 
time.” 

A special feature is being made of afternoon 
sectiojial lectures, of which there will be no less than 
three, and tho.se of exceptional interest. Sir Junest 
Rutlierford will lecture on ” Atomic Disintegration,” 
Sir Richard Paget on ” The Nature of Speech,” and 
Prof. \'. Bjerknes (of Bergen) on ” The Forces which 
lift Aeroplanes,” The last two wall be illustrated by 
experiments. It is hoped to arrange short .ses.sions 
of tli(‘ Section at Saskatoon and ICdmonton during 
the 1 ranscontinental excijr.sion following the Toronto 
meeting. Sir Ricliard Paget has promised to lecture at 
l>otli places 

vSkctfon B (Chemistry) 

Chemistry will be represented by a good attendance 
from Great J Britain, and interesting meetings are 


expected. • The president. Sir Robert Robertson, has 
selected ” Chemistry and the State ” as the subject 
of his address, and he will also deliver a lecture on 
explosives. The Section will join with Sec tion A 
(Mathematics and Physics) in a discussion on crystal 
structure, and witli Section I (Physiology) in one on 
vitamins, particulars of which will be found iimler the 
programmes of those sections. A morning will be 
devoted to a discussion on electrochemical iiidustrii’s, 
with special reference to Canada, Mr. Tl. J'Teenian 
dealing with Canadian hy^ro-clectric de\elopmenl, 
Mr, D. A. Pritchard with the Canadian Salt Co.’s 
processes, xMr. R. L. Peek with electrolytic nickel, 
Mr. l\ A. J. Fitzgerald with a radiant resistor furnace, 
and other contributors being Mr. F. A. Lidbury and 
lT(jf. F. (i. Donnan. 

Section C (Geology) will join in a discussion on 
litpiid and powdered fuels, Dr. G. S. I luine reviewing 
the liquid fuels of Canada, Prof. (i. A. Guess de.scribiiig 
the use of powdered fuel in metallurgical plants, and 
Prof. W. A. Bone that of Canadian lignites. In 
another session. Prof. Bone will deal with the activa- 
tion of nitrogen in explosions. An important dij^- 
cussion, in which Section A will join, is that on 
colloids, which will be opened by Prof. J. W. McBain 
with a group of papers dealing mainly willi soaps, 
whilst Prof. W. D. Bancroft will speak on tlic permea- 
bility of membranes, Prof. E. F. i3iirton on tJic 
mutual action of electrically charged particles in 
solution, Prof. W. Lash Miller on the distribution 
of colloidal gold between two liquid phases, l*rof. 
F. B. Kenrick on colloids in distillc(l water, and 
Prof. fl. S. I'aylor on adsorption from siKer salt 
solutions by silver iodide. Visits to elect ro< hemical 
works arc being arranged. 

Section C (Geology). 

CJntario, one of the most important mineral-pro- 
ducing areas in the world, must of necessit>' be 
intensely interested in geological problems, and no 
gathering of men of science there could possibly 
avoid devoting considerable attention to that branch 
of science. While general topics are of intere.st in 
any or all circumstances, the industrial appliiations 
of geological knowledge are of paramount importance 
here. In addition, it is not without advantage that 
the problems confronting geologists and mining men 
in (.'anada are largely connected with the most ancient 
rocks of which we have any knowdedge. Conseq ucntly 
the programme of Section C has been designed to 
stimulate, so far as po.ssible, interest in both pure 
and aj)plicd geological science. The president, Idof. 
W. W. Watts, has selected as the subject of his address 
” (ieology in the? Service of Man.” while subse(]neiit 
.speakers wall emphasise particular aspects of a])plied 
geology as evidenced in Canada, and more especially 
ill Northern Ontario. Inextricably bound up with 
the? practical side of geology in Canada are the various 
problems connected with Pre-Cambrian rocks (indeed 
the word Pre-Cambrian is almost a household word 
in Ontario), and a whole session will be devoted to 
consideration of problems associated, with the?se rocks 
in many parts of the world. 

Appealing more strongly perhaps to another group 
of the public will be? the joint discussion with the 
geographical section on changes of sea-level in 
relation to glaciation, coast-line.s, etc., while a third 
on iiejukl and powdered fuels has lx?cu arranged as 
a joint discussion with Section B (Chemistry). This 
latter has had to be fixed to run concurrently with 
another meeting as the time available will imt suliice 
;for all tl^e ^qjtiyities of the Section. 
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While such questions of general interest will 
occnp\’ a considerable part of the sessions, the results 
of recent research work on more special subjects 
wiJI he expounded by many authors. Mineralogy, 
petrologN-, pala'onlology, and stratigraphical geology 
will all be represented, so that every branch of 
geological interc.st will have its exponents; 

As is usual ill the case of Section C, excursions to 
phu es of interest round Toronto will form an ini- 
poilaiil part of the programme. Three such ex- 
( ursions have already been settled, one being a week- 
end trip to the Niagara and Cjifimsby districts. 
Others will probably be fixed during tile meeting, 
aiifl members are advised to consult the notice boards 
outside the sectional rooms from time to time. On 
the western trip following the meeting, opportunities 
will 1)(‘ given for geologists to examine selecterl 
01 route, but such arCcis must of necessity be deter- 
lined by factors not entirely geological. 

Section E (Geography). 

file adtlrcss by the sectional president, I’rof. J. W. 
Chegory, will deal wdtJi Inter-Racial Problems and 
WJiite (.'oloiiisatioii in the Tropics.*' Another paper 
on fdlied problems will be on “ Immigration from a 
Ihological Point of View ’* by Dr. H. II. [.anghlin. 

of the papers will treat of various aspects of 
( ciiKidian geography, including Dr. Pell Dawson on 
“ I'ides and Currents in Canadian Waters.” and Air. 

P AI. Dennis, Air. W'. H. Boyd, Air. N. Ogilvie, and 
Air. \\'. H. Herbeii on different branches of the work 
ol the topographical survey of C'anada. Dr. R. .M. 
.Viiderson will speak on the status and prospet Is of 
th(‘ larger niammals of Canada. 

Papers dealing with cartograpln^ tirid allied problems i 
will i)(? gi\en by Mr. I. Bartholomew on modern j 
deselopments in the construction of maps and Air. ' 
j. B. Reynolds <jn the W'ork of the Permanenl C'oni- j 
miiteeon Place-Names. Important papeis in physit al | 
geography include ''Wind, Wave, ami Sw’ell in the j 
North Atlantic ” by Dr. Vaughan Cornish, ” Classifica- \ 
tion of Oceanic Islands” by Prof, W. M. Davis, and 
" ihe (ihicial Anticyclone ” by Prof. W. II. Hobbs. 
I’rol. P. M. Koxby wall lecture on the dislributitin of 
population in China, and Mr. ('nlhbert Christy on j 
C ape to Cairo progress. I 

Papers in human geography also ineliide one on j 
some aspects ot urban grow'th by Air. II. f,. Scyiiiour, ! 
and another on the influence of geographic conditions 1 
on llic ancient A 1 editor ran ean religions by Miss IC C. ' 
Semple. Aliss M, 1 . Newbigin's paper 011 the train- 
ing ot the geographer .should direct attention the 
notable lark of such facilities in (.'anada. 

Si.ci iox F (Economic Sciencic and Sta i rsrics). 

fhe programme for the Economics Section at the 
l (-)n)ntu meeting covers a wide and important field. 

Sir W illiam Ashley’s presidential addre.ss is ” .A 
Kelrospuct of Free Trade Doctrine.” Busines.s fore- 
» asting will be discu.ssed by Prof. W. N. Persons, 
^ir. R. n. Coates, Prof. Mitchell, and Prof. H. \V. 
^iaclviiiUish. 

11k roblem of popuhitioii is to be dealt with in 
■nr papers from different points of view ; Sir William 
'’'^fridge dealing with the fall of human fertility 
nng tiie ICuropean races, and some of its reactions, 

I diiy Yule with the population problem from 
■ 1 “ point of view^ of the Pearl and Reed law of growth, 
i 'oi. Myn lver with civilisation and pHjpulation, and 
'Oil. I i(‘i(i with eugenic W’orth and economic value.; 
’"b J. K. Boyle is contributing a paper on the 
o keliiyi, of grain, and a fdm is to be shown illustrat- 
die marketing of wheat. A discussion is to be 
lo jointly with the Agriculture Section on diminish- 
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ing returns in agriculture, and papers are to be read 
by Prof. C. R. Fay and Sir John Russell. Prof. 
C A. T^. Bowley will read a paper on the economic 
outlook in Great Britain, and the problem of un- 
employment prevention and insurance is to be dis- 
cussed in papers, by Prof. J. R. Commons and Air. 
"Bryce M. Stewart. ' : . 

The meetings of the section will, therefore, bring 
together many of the leading economists of Great 
Britain, Canada, and the United States, 

Section G (Engineering). 

The programme of the Section opens with i’rof. 
(t. W. O. How'e’.s presidential address entitled ” Due 
I TIuiiured Years of Eicctricai Engineering." Tile 
I remaining papers to be presented fall practically 
into two })ig groups ; ('anadian engineering problems 
I and the strength of materials. 

The first group is to be opened by Sir Henry 
Thornton, president of the Canadian National Rail- 
ways, wiio will discuss railway transportation in 
Canada, 'fins will be followed by a paper from 
Lieut, ( ol. H. S. l.amb on engineering problems and 
tratiic on the (beat Lakes. Air. J. B. Challies, 

; director of the Water - lAnver and Reclamation 
j Service, is tf) deal with the water-power resources of 
I ('anada. Water-power development commenced in 
j and its possibilities may be envisaged from the 

I fact that during the past ten years, vvhile the popula- 
, tioii has increased 22 per cent., the water-power in 
j use has increa.sed nearly too per cent., and its u.se in 
I industry 245 per cent. The total water-power of the 
Dominion is estimated at 18,000,000 horse-power, 
of which nearly 4,230,000 horse-power has been 
developed and 730,000 is under construction. The 
story will \)c taken up- by Air, F. A. Gaby, chief 
engineer of the (.)ntario Hydro-Electric, wllo will 
deal wdth tlie Hydro Electric l^ower (*ommi.ssion of 
Giitario, and by Air. R. S. Lea, who will di.sciiss the 
pos.sibilities ot pow-er development of the St. l^awrence 
l<iver. A visit to the Niagara Fall Power Houses 
will be ni appropriate cojiclusion to this part of the 
Section work. 

Tlie socond part of the programme will be oldened 
l)y J’rof. IT (x. Coker with Air. A. L. Kimball, of the 
General ICleclrical Company, Schenectady, wdio wall 
describe American experiments on the optical deter- 
mination of stress. Profs. H. F'. Moore and T. M. 
jasper, of Illinois Cniversily, will discuss the evidence 
for the existence of an endurance limit in metals, 
I’rof. V. C. Lea, the effect of high temperature on 
the range of repelilion stress for steels, and there 
are several otlier papers on related topics. I'he 
wJioIe subject may be expected to be dealt with in 
two reports to be presented to the Section, one by 
Prof. C. F. jenkin, on the work of the Fatigue Panel 
of tin* Aeronautical Research (.'ommittee, and another 
on the work of the Complex Stress Committee. 

Other subjects to be dealt with bv the Section 
include epiestions of public health (Air. V. A. Dallvn), 
bio-aeration in sewage disposal (Air. J. D. Watson), 
cobalt magnetic steels (Mr. E. A. Watson), and the 
future of power from fuel (Mr. E. K. Scott). 

Section H (Anthropology). 

Communications by anthropologists from (.'anada 
and the United States provide the greater part of the 
programme of the Section. Dr. F. C. Siirubsall’s 
presidential address is entitled ” Health anti Ph\’si(|iu‘ 
through the Centuries.” Otlier British conlribulions 
will include papers by Dr. A. C. Haddon on ” A 
Suggested Arrangement of the Races of Alan ” ; Dr. T. 
Ashby on ” Recent Areha'ological Di.scovcries in 
;?,Mr, H. Balfour on ” 'Hie Welfare of ITimitive 



1^0 y^I'rC-R/t ^ 9-4 


Peoples," and also on “ The Art of Stencilling in the 
h'lji IsJaiuls"; Mr. P, H. Dudley Huxtoii on "Skulls 
from the Valiev of Mexico," and on " Physical 
< )})servations on Xcuajo Children." Prof. 11. J. 
Kose's paper, " The Bride of Hades," will deal with 
\ irgin sacrifice as a fertility rite in early Greece and 
Koine. 

(.)f coinnuinications by Canadian anthropologists, 
a number will deal with work which has been done 
ufuler the Anthropological Department of the 
(ieoiogical Survey. Mr. Jen ness deals with " The 
.Ancient Kducation of a ('arrier Indian " ; Mr. T. F. 
Mcllwraith with " The Potlach in Bella Coola." the | 
result of a personal and, possible, a nniipie experience; 
Miss 1C (i. Spier will analyse llie "Ceremony of the 
hirst Salmon, "and Mr. C*. R’. Rhoades w ill discuss" Com- 
]>osition in the Art of the North west ('oast Indians." | 
i*rom the I'nited Slates Dr. .A. Hrdlicka will discuss 
tile anti<|iiit\' of man in Ainerii'a in the light of recent 
<liscoveries. with special reference to the skeletal 
remains recently found ai Los Angeles. Mr. B. 
Oetteking also will give an account of the Santa 
Barbara skeletal remains ; and Mr. Harlan I. Smith 
will describe " 'rrephined Aboriginal Skulls from 
Columbia and Washington." Dr. (.'. W’isslcr will 
eal with " 'I'he Segregation of Racial Characters in 
Population." aiul Dr. Laughlin, of tlie Statistical 
Bureau, New' York, will give nn account of some racial 
characters emerging from the data <d)lained from 
immigrants, A joint di.scn.ssion with Section J 
(Psychologv) on "Racial Mental Dillcrences " will 
be openeil by TTof. W. AlcDoujj 

ShCTiox 1 (Ph vsior.oov). 

The provisional programme arranged fur (he Section 
is the largest there has been for many years. It | 
contains more than forty coninninicatif>ns, cov'ering | 
a very wide range of subjects in physiology, bio- 
clieniistry, and practical appli(:atu)ns of these subjects 
to medicine. 

"I'he proceedings of the Section will open with the 
atldress of it.s president, Dr. H. H. Dale, on " ITogress 
and ITt)spects in Chemotherapy." There are two 
joint discussions on the progrnmine, one w'ilh Section 
B (Chemistry) and one with Section J 'Psvchology). 
The joint discussion with Section J will be on 
" Phy.siological and Psychological I'actors of .Muscular \ 
iLlticiency in Jiidiistry,'" and will comprise the follow- j 
iiig papers among others : ITof. C. Lovatt F.vans, 

" I'he idiysiology of Muscular Contraction in Relation 
to Flticiency and Fatigue " ; Prof. F. A. Bolt. 

" Co-ordinate Volitional Action of Antagonistic 
Muscular (_honps " ; ITof. K. P. Catlicart, " Fnergy 
Rxehange in Relation to Alusciilar l\^rformance in I 
Laboratory Investigations " ; Prof. C'. S. Myers, 

" Conceptions of lAatigue," and Prof. J'. S. Lee, 

" Physical and Cliemical Tests for JAatigue." 

The joint discussion with the Chemistry Section 
will be entitled " Vitamins, and the Relation of Light 
to tlieir Action," an<l the following are included in the 
papers to be contributed to it : Prof. J. C. Drummond, 
Modern Tendencies of Vitamin Research " ; Prof. 

H. C. Sherman, " Tlie Quantitative Distribution and i 
Nutritional Significance of Fat-soluble Vitamin 
Prol. Walter H. Eddy, " The Isolation of a Bios from 
Autolysed A'east " ; ITof. JL Mellanbv (title not 
given) ; Prof. W'. Lash Miller, " Bios and JVof. 
W'. Sleenbock, " Radiant Energy as the Anti-rachitic 
J 'actor." 

Aleeting at Toronto, it is appropriate that the 
Section should hear something of insulin, and Prof. 

J. J. R. .Macleod and Mr, C. H. Best are, among 
others, dealing witJi this intere.sting .subject. 

Prof. J. C. Drmninond is to deliver a popular 
lecture on " Cod-liver Oil." 
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There will be ii large number of Ihiiled States 
visitors at the l^hysiology Section. 

Section J (PsvcjioLO(iv). 

The papers this year arc so diverse in character 
that it is difficult to group them all under a few general 
headings. The ])resideiitial fiddress by Prof. \V. 
McDongall is entitled " Ihirposive Striving as a 
F'undamental Category in P.sychology." 

Three joint discu.ssions have been arranged : (a) 

W^ith Section H (Anthropology), on " Racial .Mental 
Differences." Sj^cakers — Prof. \\\ AlcDongall, Dr. 
('. S. Myers, and others, (b) Whth Section I (Physio 
logy), on " Idiysiological and Psychological I 'actors 
of Muscular Kfliciency in Industry." Speakrys 
Prof. T-ovatt Evans, JTof. Ji. A. Hott, Prof. IL P. 
Catlicart, Dr. C. S. Myers, Prof. E. S. Lee. (c) W ith 
Section L (Education), on " Tests for Scholarships and 
Promotion." Speakers — Principal E. Barker, Prof. 
C. Burt, Prof. Sandiford, Prof. Whipple, and ITof. 
Ihickingham. 

A welccnue feature of the programme is the iin 
portant contributions of American and (.'anadian 
psychologists: for example, "The Problem of Person 
ality," by Dr. Morton Prince, and " The \'alue of 
Mnemic Psychology for the Inte^rpretation of Dreams 
and other Phenomena," by Prof. G. S. Brett, the kxal 
vice-president of the Section. A new feature is an 
inft^rinal conference of experimentalists on laboratorv 
and applied researches, to be held on Satnrdav 
morning, August 0 , Dr. C'. S. Myers presiding, w hen 
several American, ('anadian, and British representa- 
tives will exchange views. 

Individual papers by firilisli psychologists are : 

The ‘ Self ' in Cognition— Intuition, Concept, and 
Sensory Percept," by the Rev. J^'. Avcling ; " Puii- 
ocnlar Vision and Correct Ocular Muscle Balance : 
its Importance in Every-day lafe," f)\' W'ing-('om 
mander ('. Clements ; (i) " Psychological Theories 
of r.a lighter," ( 2 ) " Conscious and ITiconscioiis in 
Psychology," by Dr. J. I)re?ver ; " Eceling and 

Emotion in Daily Life," by Mr. J. C. ITiigel ; " 'the 
I’sychology of Deja Vu," by Dr. J. T. MacCurdy : 
" Privileges and Limitations of A'isual imagerv," 
by Prof. T. H. Pear ; and " Shaf)e-(|ualitics or 
Relations ? " by ITof. C. Spearman. 

Section K (Botanv). 

The programme of the Section is nottwvorthy for 
the time whicli is to be devoted to discu.ssions, either 
within the Section itself or in conjunction with other 
Sections. The proceedings start with a discussion 
on the a.scent of sap and transport of food materials 
in trees, which will be opened by Prof. H. H. Dixon : 
other speakers will include Dr. O. F. (iirtis, of Cornell 
I niver.sity, T>r. D. F. AlacDougal, Prof. V. IL Black- 
man, and i^rof. ). H. Priestley. Another sectional 
discussion is to be on Canadian forest problems : the 
speakers at this meeting include Mr. D. Roy C ameron 
and Dr. J. M. Sw'aine, who will deal with forest pro- 
tection in Canada from fire and insects respectively; 
Mr. E. H. Einlaysoii on Canadian silviculture, lir. 
A. W. Borthwick on the cultivation outside ("anada 
of ('anadian trees, and Messrs. R. D. Craig and h'. 
Storey on world timber supplies. 

Joint discussion.s have been an’anged with the 
Sections of Agriculture and Zoology resiiectively. 
At the former, the subject will be " h'orest Ii*ol>lems," 
and four papers on aspects of forestry in the Liiited 
States and in Canada will be contributed by Mr. 
J. W. Tourney, Mr. R. D. C'raig, Prof. j. H. Eaiill, ot 
the University of Toronto, and Mr. E. j. Zavitz. 
This di.scussion, by representativ'es from two of the 
greatest timber-producing countries of the world, 
should prove of great interest and importance. The 
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joint mooting with Section D (Zoology) will be to 
discuss Iho subject of “Species and Chromosomes/* 
It will be opened by Prof. R. Ruggles Gates, and other 
speakers are Dr. H. Harrison, Prof. T. H. Morgan, of 
( oliiinbia University, Mr. Julian Huxley, Miss K. 
Hlackburn, and Mr. A. D. Peacock. 

Prof. V. H. Blackman's presidential address to the 
Section will be entitled “ Physiological Aspects of 
I \arasitism . “ Of the numerous papers to be presented, 
it is impossible to mention more than a few. Contri- 
butions from the North American continent include 
papers on the “ black dot ” disease of potato, by 
I’rof. JU T. Dickson; on the fluorescent pigments of 
the CyaiiophyceoD, by Prof. F. E. IJoyd ; on the dis- 
iribiition of potassium in plant tissues, by Miss H. S. 
Dowding; on the status of the biogenic law, by Prof. 
F. ('. J effrey ; on the growth of British Columbia trees, 
by Prof. A. H. Hutchinson; and on the behaviour of 
diloroplasts and other cell contents at low temperature, 
by Prof. F. J. Lewis. A number of papers will also 
lie presented by British botanists. 

Section L (Educational Science). 

Tlie Section is to open its session with a paper on 
the leaching of history and geography of the British 
ICinpire by Prof. G. M. Wrong, of the I'niversity of 
J'oronto, followed by a paper on modern tendencies in 
the leaching of geography, by Mr. Ernest Young. The 
presentation of the Report of the special committee 
appointed last year to incpiire into the educational 
training of boys and girls in secondary schools for life 
overseas will be followed by a discussion on the 
subject to be opened by Sir John Russell. 

< )n the second day Principal Ernest Barker will 
deliver Ins presidential address, the subject being the 
“ Nature and Conditions of Academic Freedom in 
rniversilies.” Mr. A. E. Heath, of the Univensity of 
1 J \ erpool, will follow with a paper on “ Modern 
Developments in the Method and Scope of Adult 
ICducation.” A joint discussion with Section J 
( l^sychology) on the subject of “ Tests for Scholar- 
sliips and Promotions “ will occupy the third morning ; 
tlie chief speakers will be Principal Barker, Prof. Cyril 
Ihirt. iTof. G. M. Whipple, Prof. B. R. Buckingham, 
ami ITof. Sandiford. d’he latter in conjunction with 
Mc.ssrs. Brennan and Holmes will also contribute a 
paper on “ 'I'lie Use of Partial ('oetticients of Correla- 
tion in Educational Research." 

.‘\ discussion on “ Modern Developments in Science 
i'cachiiig “ is to be opened by Mr. C. M. Stuart, late 
lieadmaster of St. Dunstan's School, Catford. Prof. 

L. Myres will read a paper on the place of classics 
in a secondary school system, to be followed by Mr. | 
A. H. Hope, headmaster of Roan School, (ireenwich, i 
on the present position of classics in French secondary | 
chools. 'I'he fourth morning will be devoted specially 
to subjects of Canadian interests. Sir Robert 
l^alconer. president of the University of Toronto, will 
react a paper on “ The Canadian University “ ; the 
lion. Dr. il. J. Cody on the administration of educa- 


tion in Canada ; Prof. G. M. Weir on an educational 
experiment in rural Saskatchewan ; Dr. S. B. Sinclair 
on the selection of pupils for auxiliary cla.sses ; and 
Major J. B. Cowles on the working of the Adolescent 
Education Act in Ontario. 

Section M (Agriculture). 

The meetings of Section M will be held under the 
presidency of Sir John Russell, the director of the 
Rotharnsted ICxperiment Station, whose address on 
' Combination in tackling Farmers* Problems ’’ will 
be given on Monday, August 10. 

The proceedings on Thursday, August 7, will be 
opened by a short address by the Hon. J. S. Martin, 
Minister of Agriculture for the Province of Ontario. 
He will be followed by Dr. h". T. Shutt on “ The 
Influence of Cropping on the Nitrogen and Organic 
Matter Content of Western JTairie Soils.** Mr. H. J. 
Page, the head of the (.'hemical Department at Roth- 
amsted, will read a paper on “ Nitrogen Balance in 
the Soil “ ; and he will be follow^ by Dr. Scott 
Robertson on “ The Fertilising Effect of Rock 
l^hosphate." The next morning will be occupied 
by a joint discussion with Section D (Zoology) on 
“ The Soil Population." This will be opened by 
Mr. D. Ward Cutler. In the afternoon, Mr. J. B. 
Reynolds, the principal of the Guelph Agricultural 
College, will speak on “ Agricultural Colleges in 
Canada." 

On Saturday, August y, Mr. R. A. Fisher, of Roth- 
amsted, will read a paper on “ The Incidence of 
Rainfall in Relation to the Wheat Crop," and later 
in the morning Dr. McRostie will speak on “ Forage 
Crops in Canada." The same day, Mr. Engledow will 
read a paper on “ A Spacing Experiment wiih W’heat,’ 
which will terminate the day's proceedings. 

On Monday, .August n, Mr. Godden will speak on 
the work which is being carried out at the Rowett 
Research institute on the mineral requirement. s of 
farm animals, and Prof. Berry will follow with a paper 
on “ The Chemistry of the 0 ;lt Crop." The afternoon 
will be occupied by a joint meeting with Section K 
(Botany' on “ h'orest Problems in Canada," to which 
.\lr. Za' and Dr. Faull are contributing. 

On "I uesdav. .August 12, the whole morning will 
be devoted to a joint meeting with Section F 
j (Economics), the subject for discus.sion being 
I “ Diminishing Returns in Agriculture." This dis- 
cussion will be opened by I>r. C. R. Fay, and it is 
hoped that other speakers will include Sir John 
Russell, Lord Bledisloe, Sir Henry Rew, and Mr. 
Ashby. 

The proceedings of the Section will conclude with a 
joint meeting on forestry with Section K, in which 
such subjects as forest protection in Canada, and the 
cidtivation of C'anadian trees in other parts of the 
world, will be brought lorward. 

After the conclusion of the meeting, .several local 
excursions have been arranged, including a visit to 
the Agricultural College at Guelph. 


Atoms and Ethereal Radiations.^ 


I N his lirst lecture the speaker, after outlining the 
steps by which he and his collaborators had suc- 
ceeded in pushing the region of wave-lengths explored 
hy mechanically ruled gratings down to 136 Angstroms, 
presented the results which had very recently been 

^ .\bMr.\rt, Tirfp.irocl hy the juilhor, of three Icetnres delivered on June 
17. aiul tK. .ii University College, London, by Robert .A. Millikan, Director 
"t the Norman llridKc Laboratory of I’hy-^ics of the California In-^titute, 
I'l'-nliii.i, entilled (i) “Filling,' hi the (l.ip between X-rays and Light’*; 

“ I-.lictionu; Orbits in Atoms”; (?) "The renetratiiig l^tdiutionsi of 
U'e Upper Air.” 
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obtained by Mr. I. S. Bowen and himself, through the 
anatysis, with the use of high resolution, of the line 
structure of these extreme ultra-violet lines. 

Photographs were shown in which such a close 
doublet as the B„, line at 677 Angstroms was not only 
clearly resolved, but had its components so well 
separated that their distance apart, whicli amounted 
to but 0*15 Angstroms, could be measured with 
certainty to o-or Angstroms or better, and in whicli 
the seven components of the 834-0 line of oxygen were 
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cloiirly obtained in orders as high as the seventh. 
I'his high lesolution has made it possible for Mr. 
Bowen and the aiithor to prove with certainty that in 
their “ hot-sparks ” in high vacua, they have succeeded 
in stripping all of the valence electrons from the 
series of atoms, lithium, beryllium, boron, carbon, 
nitrogen and sodium, magnesium, aluminium, silicon', 
pliosphorus.snlphur, six electrons having been removed 
fn^m the outer shell in the case of tlie atom of sulplmr. 

As an illustration of the way in which this can 
be pro\ed, as well as of the way in which the recently 
discovered laws of atomic mechanics can be beauti- 
fully v"('rified, the lecturer took the case of the stripped 
boron atom Bm, the spectrum of which had not 
before been known. Mr. Bowen and he first predicted 
that if they had B,,i in their source they should have 
a line at 2077-4 Angstroms. They arrived at this 
figure by dividing the corresponding line of lithium 
by nine, 'fhey then set their spectrograph 
for this wave-length and obtained the preclicted line - 
tpiite a strong qfie— at the curately measured wave- 
length of 2077*79 Angstroms. Tlicy next predicted 
a line (4/-5/) at 4500 Angstroms, and obtained it at 
4409 Angstroms, or within one part in 30(10 of the 
predicted w^ave-length. They next predicted two 
doublets ( 2 p-yi) and (2/)-.pi), 'of the same frecpiency 
separation at (>77 and 738 Angstnhiis, and found both 
of them in the positions predicted and with the 3 ame 
fretiuency separation jirecisely as their theory 
demandexl, this .separation agreeing, too, as it should, 
with that of the first line of the principal series of B,,, 
(2p-2s) hrst accurately measured in this work. Photo- 
graphs showing all these limis as doublets, with the 
correct separation, were shown. 

Idle speaker concluded his first hictiire with the 
presentation of the proof, furnished by his .slides, that 
the Moseley law of progression of fro(iuencies wdth 
atomic number, discovered through the study of 
X-ray spectra, holds also in the region of optical 
wave-lengths, such as he has been studying with the 
aid of his mechanically ruled gratings. In particular 
he showed tliat the Lr levels of sodium, magnesium, and 
aluminium obtained from his “ hot sparks ” fall, along 
wdlh that o| neon, very accurately upon a Moseley line ; 
also that tlie strongest I. line of the foregoing elements 
can be plotted upon the same straight line wdth the 
corresponding lines obtained by Siegbahn witli the 
cfeineuts down to copper ; and that a like type of 
j)rogression was found in the L spectra of the elements 
from neon down to lithium. 

'fluis, though the wave-lengths between the lecturer’s 
lower Jimit.of 136 Angstroms reached bygratingspectro- 
scopy,’ ami Siegbahn's upper limit of 18 Angstroms, 
reacluxl by crystal spectroscopy, had not ill us far 
been directly obtamed, yet this small rcnuiining gap 
has ])eeii bridged over by the establishment of a 
common law, with the aid of wdiich it is now po.ssible 
to compute W'ith certainty some of the most out- 
standing characteristics of the radiations wdiich must 
fall in the as yet unexplored region. I'o this extent 
then, the gap between X-rays and light has already 
been completely bridged. 

In his second lecture the speaker presented, in a 
series of tables, work of Mr, Bowen and himself, as yet 
unpublished, in wdiich two other X-ray law^s, namely, 
the regular, or relativity-doublet law% ahd the irregular 
doublet law were definitely extended throughout the 
whole field of optics. This extension has become 
possible because the foregoing scries of stripped atoms 
gives the first opportunity to compare, in the field of 
optics, a fairly long series of atoms possessing exactly 
Ihe same electronic structure, but in which the 
nuclear cJiarge progresses by unitary steps. It is 
in general such a series of identical electronic struc- 
tures wliich is dealt whth in comparing X-ray, spectra. , 
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Hence the possibility of a very precise comparison of 
atomic behaviour in the optical and the X-ray regions. 

The definite extension by Mr. Bowen and the 
lecturer of the. X-ray laws into the field of optics 
. means unquestionably, to take a simple specific case, 
that in the second quantum slate tJie so-called is 
terms in optics correspond exactly to the I-, terms 
in X-raySi the ip^ terms in optics to the L,, terms 
in X-rays, and the 2p, terms in optics to the Lm 
terms in X-rays. Stated otherw'is(?, if the L„ and h,,, 
levels in X-rays represent a relativity doublet, as 
they have hitherto lieen supposed to do, and corre- 
spond therefore to tw'O differently shaped elect nmic 
orbits, one a circle [22], and one an ellipse [2,], then 
pn and />! in optics also represent a relativity doubh t, 
and correspond to these same two orbits. 

While from an experimental point of view this 
definite unification of optics and X-rays under a 
common set of law's (Moseley law, relativity-doublet 
law', irregular doublet law) must be regarded iis a 
distinct step in advance, since it ttJiids toward a 
simplification, for the purposes of prediction, of the 
whole subject, it nevertheless introduces a very serious 
dirfieulty into the pre.sent status of atomic tlieory. 
For it appears to force us to choose betw'eeii two 
positions, either of which presents apparently in- 
superable obstacles. 

If we retain the physical interpretation of the 
relativity - doublet formula — a formula wdiich is 
derived without the introduction of any arbitrary 
constant whatever from the theory of the change in 
nia.ss wuth speed, and has had quantitative successes 
in interpreting the whole fine structure of the lines 
of atomic hydrogen and ionised helium - -wx* must 
discard very largely the in terpenctra ting-orbit idc'as 
w'itli the aid of which Bohr and other w'orkers ha\ e 
recently interpreted so successfully both optical and 
chemical phenomena. Specifically the dilTereni e 
between the energies of the so-called a* and the p 
terms in optics can no longer be interpreted as due 
to the difference in the shapes of the is and the zp 
orbits, the is corresponding to an ellipse, *iiid the 
zpo and ip^ to tw'O circles. For if the relativity 
doublet interpretation is applied to the levels ip., 
and 2/>,, one of these levels, namely ip^, must corre- 
spond to an ellipse, while the other, 27?^, corresponds 
to a circle. This requires that 2s and ipThe orbits of 
the same shape, namely, 1^ orbits, despite their lar^e 
difference in energy, 

if, on the other hand, we retain the assignment of 
azimuthal and inner quantum numbers whicli has 
been universally made in recent years in the field (jf 
optics, and hence make the ifil and ip^ levels corre- 
spond to Uvo circles which differ slightly in energy 
because of a difference in orientation (inner quantum 
numbers), we are forced by the results hercwitli 
presented to treat T.„ and Lm in the same way. 
This rixpiires us to find some other cause than change 
of mass with speed to account for their observed 
(^lifference in energy, which is, however, ciuaiititatively 
accounted for by this so-Galledi' ~ 

theory. 

Before the accumulatidrf;if the present data it was 
not so difficult as it iS nbVir'tq discard the relativity- 
doublet interpretation’ but in this data the relativity- 
doublet formula has had new successes, for it fits 
satisfactorily with the behaviour of a whole group of 
atoms which pass over in successive stages toward 
the structure of atomic hydrogen and ionised helium. 
Thus there now seems to be no place to stop* in 
discarding the relativity-doublet explanation short 
pf abandoning in toto the idea of change of mass 
with speed in electronic orbits, and assuming that it 
>vas mere chance wdiich caused this conception to lead 
•jtO; a , formula \yhich has had amazing successes, not 
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only in pretUctiiig exactly the line structure of tte this should have been completely unmodified by local 
liyflrogcH heliuin lines, but also in explaining changes, so that the percentage change inside ti^e 

vt^ry bcciutiflilly the complexities of the Stark effect, -.shielded vessel should have been very muc.h \ess \..\v.v\\ 
ill these gases. ' -.i'? \that observed \vhen,tl:>e shields were removed. Th\s 

Siicdi an assumption of accidental agreement whetel- .j Observation was, then, ah ihdicatiorf that the whole oi 
tJie relations are so beautifully quantitative arid sc^| 5 *the radiation me^ured in , the closed vessel was of 
mi nieroiis as tliey arc here is one which th^ theoretical ' ^local origin. 

This indication was confirmed AS follows : assuniitii^. 


pliysicisf will be very loath to- make. The lecturer 
felt that further experimental data must bo accumu- 
late! I before a choice could with certainty be made 
between his alternatives. The present experimental 
situation, so far as the work of Mr. Bowen and himself 
urc coiicomed, wilTbe presented fully in forthcoming 
articles in the Physical Peviepu. 

In his lecture on the ** Penetrating Radiation of the 
rpper Air,” the results of the experiments made by 
Mr. llinstMi and the lecturer at Kelly Field, Texas, were 
fle^cribed. 'I'hey sent up Sounding balloons carrying 
ri't orcling electroscopes, thermometers, and barometers 
to a height nearly twice as great (about i6 km.) as 
that reaehed in preceding studies of the penetrating 
radiation. 'I'hc total weight of the whole a])paratns 
sent np. exclusive of the balloons, was but i8o grams, 
riie electroscope chamber consisted of an hernictically 
sealed, steel walled vessel of about 200 cc. capacity, 
containing air at varying pressures ranging from 1 up 
toll atmospheres. Four such instruments liad been 
sent up and three recovered, two of which had readied 
altitudes between 15 and 16 km., and both agreed m 
giving the integrated ionisation not more than 25 per 
cent, of that obtained by extrapolation from 
Kolhdrster’s curves or computed from his 1914 ab- 
sorption coefljcienl /tt/D -^5*77 x 10** cni.^/gm. These 
results showed c[uite definitely that no external source 
ol radiation Jiaving the postulated cliaracteristics 
e.xistcd. At th(* .same time, they showed that the 
balloons in their ascent passed through regions in 
wliicli the penetrating radiation was greater than its 
value at the earth's surface, since the integrated leak 
cfMild not otlierwise be greater than its value, at the 
surface. 

hr. Rassel Otis, of the California, Institute at 


following KoJli6rster'.s J923 conclusions, a penetrating^ 
radiation of cosmic origin which prodiic(?s 2 ions/cc./scc. 
at sea-level, and has an absorption coefiicient per cm. 
in \vater of a x lo"®, we find that this radiation 
would profliice 6 ions/cc./sec. on top of Pikes Peak aiul 
5-2 inside our lead shield. We found that the ionisa- 
tion in our chaiftber contributed by the Vails and llu' 
lead shields was at least 7 ions, so that if there were no 
local radiation at all on Pike.s Peak capable of getting 
through our screens, a condition contrary to fact, the 
lowest obtainable value of the ionisation inside our 
vessel should have been 7 -r5‘2 — 12*2 ions. IfV observrd 
dirccily 1 1 inns. We conclude, tJierefore, that there 
can exist no such penetrating radiation as we has e 
assumeil. 

Our observations, therefore, seem to us to show' that 
the whole of the penetrating radiation on top of Pikes 
I’eak is of local origin. \Ve have computed its ab- 
sorption coefiicient and find it but a little harder than 
that of the ordinary radioactive materials. How 
siicli (juanlities of radioactive material get into the 
upper atmosphere is as yet unknowm. 

University and Educational Intelligence. 

Hlli ast. — At the meeting of Senate of the Queen’s 
hiiversity held on July 16, a letter was read froiii 
the trustees of the late J. C. White intimating that 
they intended to hand over to the University a 
sum of 60,000/. Of this amount (i) a sum of 45,000/. 
is to be ii.sed in founding a professorship of bio- 
chemist r\' with a salary of 800/. per annum and 
equipping the department. (2) The remaining 15,000/. 
is to be used in founding a lectureship in bacteriology 


Fasadena, then checked these results bv obserx at ions • u\ ^ . c / ^ i 

ioscH,8hMl,.cl.l.mt«ll,.,dcclr<, Bio-cheml.try," aod ll.e tJtto 


)f 17,000 ft. ] 11 these flights 
scope at each particular level, thus rendering his results 
independent of any possible effects of lenipcra- 
liirc aiul pressure. He found, in agreenieut with 
Kol horsier, Hess, and others, that the penetrating 
radiation decreases slightly up to altitudes of six or 
i*ight thousand feet and then begins to increase. Tlie 
actual values at 17,000 ft. (5*r8 km.) were, however, 
blit half those reported by Kolhdrster at this altitude. 
( >bservations which Dr. Otis then made on Ml. 
Whitney at altitudes up to 13,000 ft. checketl tpiite 
^^ell with those made iu aeroplanes, thus indicating 
that file phenomenon is one due to altitude rather 
than to locality. 

The most conclusive evidence as to the source of 
the radiation lias come from a continuous series of 
•light and day observations, inside and outside 5 cm. 
duck lead screens, which, the lecturer and Dr. Otis 
varricfl out last September on the top of Pikes Peak 
n t,roo ft.) in Cxilorado. During these observations, 

a result of a snowstorm, the ionisation inside the 
' losed observing cliamber dropped suddenly about 
•' per cent., but when the test was made inside the 
' bainber ivlien it was completely shielded by its 5 cm. of 
I' od. the percentage fall in the ionisation was about 
die same as in the unshielded chamber, thus indicating 
dial local causes modified the ionisation which got 


of the lectureship the ” j. C. White Lectureship in 
Bacteriology. ” 

On July 17 llie chei[ue for 60,000/. was handed to 
the honorary treasurer of the Ihiivcrsity. 

Camhkij-)(;k. -The Local Lectures .summer meeting 
will be held on August 1-2 1, and an attractive pro- 
gra m me has been issued. The chief subject of .study will 
be Egypt, its ancient, medieval, and modern aspects, 
and among the lecturers who have been secured are 
Sir Flinders Petrie, Prof. A. S. Hunt, Dr. A. II. 
(xardiner. Dr. A. M. Blackman, Dr. W. I'. Hume, and 
Sir William Willcocks. The group of lecturers on 
science include many of the leading scientific workers 
in the University, with tlic addition of Dr. T^eonard 
Hill, director of the Department of Applied Physio- 
logy, Medical Research . .r^oinmittcc, Prof, 11 . H. 
Turner of Oxford, and ' Dr. . A. Tntton. The 

inaugural address to the inecting will be delivered 
by Viscount Haldane. Further information can be 
obtained by application to Dr. Cranage, Syndicate 
Buildings, Cambridge ; letters .should be endorsed 
J' Summer Meetm^.'/v 

Edinburgif. — T he following doctorates were con- 
ferred at the Graduation Ceremony on July 17, 


Incul V.. - . . . 

5 cm. of lead as much as they modified that’ -the subject of the thesis in each case following the 
did not have to go tlirough such a screen. li ^nanie : — D.Sc. : Mr. T. M. Finlay, ” The Old Red 
•1 very ])i‘nelratiiig“radiation of cosmical origin existedd^ ; Sandstone of Shetland ” ; Dr. R. K. S. Litn, ” Gastric 
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Secretion ” ; Mr. G. 1’. Douf^las, " The Effect of High 
Tip Speeds on tiie Performance of Aeroplane Pro- 
pellers ” ; i). Penman, (a) “ Investigations relating 
to Temperature Conditions in Indian Mines and to 
the Explosibilit V of Indian Coal Dusts ” ; (b) Develop- 
ment of a Simpiiiied View of Mine Ventilating Resist- 
ances, with Supplementary Papers.*' Ph.I). : Mr. 
R. T. Dunbar, " Experiments on the Absorption of 
X-radiation of Short Wave-length, and on the 
Associated Scattered and C'orpuscular Radiation " ; 
Mr. 1). A. W. Fairweather, “ The Electrolysis of Salts 
of Alkyloxyacids " ; Honor Pridget Fell, “ Histo- 
logical Studies on the Gonads of the Fowl " ; Mr. 
R. li. Ciibson, “ The Klectrolysis of a Mixture of 
the Potassium Salts of Acetic amf Trichloracetic 
Acids and on the Nature of Kolbe’s Klectrosynthcsis 
and Allied Reactions " ; Air. J. Haldane, “ The 
Action of Diphenylformamidine on the Phenols”; 
.Mr. J. H. Kenneth, ” An Experimental Study of 
Kttects and Associations due to Certain Odours ” ; 
Satis Jianjan Khastgir, ” The Scattering of X-Rays 
and the J-Absorption Phenomenon ” ; Christina 
Cruickshank Miller, ” Diffirsion in Solution ” ; Mr. 
T. R. Pater.son, ” The Influence of Substitution on 
the \’elocity of Reaction between Benzoic Anhydride 
and an Aliphatic Alcohol ” ; Mr. W. Robson. (^?) 
“The Metabolism of 1‘ryptophane - the Syntliesis of 
Bz-^-Methyltryptophane ; {h) “The Inlluence of In- 
sulin on Acidosis and Lipa^mia in Diabetes ” ; Mr. 
R. H. Slater, ” Tlie Influence of the Nature and 
Position of Atoms in Organic Compounds on the 
Reactivity of other Atoms in the Molecide. I^olarity 
Effects ill* Aroma tic Halogen Compounds ' ; Air, C. Af. 
A'onge, “ The Mechanism of I'eeding, Dige.stion, and 
A.ssirnilation in yephrops iiorvcgicits.’' 

\ Diploma in 'Fechnical (.'hemistry is now granted 
by The Ihiiver-sily to .graduates of Briti.sh or other 
ai)proved universities who have taken a degree in 
science with honours in chemistry. The course ol 
study for the Diploma extends over one acad(?mic 
year, and comprises instruction not only in technical 
chemistry but also in the elements of engineering 
practice, and in factorv organi.sation and factory 
accounting. 

Dr. D. Murray T.yon has been appointed C'hristison 
professor of therapeutics, in succession to Prof. J. C\ 
Aleakins. 

Lieut, (.'ol. E. 1). W. (^ireig has been appointed 
lecturer in tropical di.sea.ses. Lieut. -Col. (ireig was 
formerly Director of Aledical Research iu India. 

Among the recipients of the honorary degree of 
Doctor of Laws on July 17 were the following : 
Airs. Sidney Webb ; Mr." 1'. R. Jamie.son, Senior 
inspector of Schools ; Sir David O. Alasson, pro- 
fes.sor of cherni.stry at Alelbourne ; Prof. C. j. 
Alartiii, Director of the Lister Institute of Preventive 
Aledicine ; Prof. S. L Hickson, of Alanchester ; 
Air. G. CL Chisholm, formerly reader in geography 
at the [-"niver.sity. 

Dr. D. P. D. Wilkie, lecturer in clinical surgery, 
lias be?en appointed to the chair of surgery for a 
period of ten years. 

Gl.vsgow. — Air. Hector J. W. Hcthcrington, prin- 
cipal of the I'niversity College of the South-West of 
England, E.xetcr, has been appointed to the chair of 
moral philosophy, in succession to Prof. Lindsay, 
now the Alaster of Balliol. 

Leeds. — l^rof. J. B. Baillic, professor of moral 
philos()j)hv in the University of Aberdeen, has been 
appointed \'ice-(diancellor of the Ihiiversity, in 
.succession to Sir Michael Sadler. Prof. Baillie was 
edncatecl at Edinburgh, Trinity College, Cambridge, 
Halle, Strasbourg, and Paris. 
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Manchester. — Mr. K. A. Milne, assistant director 
‘of the Solar IMiysics (Observatory at Cambridge, 
has been appointed to the Beyer chair of applied 
mathematics. 

St. Anorew^s. — A letter was read from i*rof. 
A. E. Taylor resigning the chair of moral philo.sophy 
in the University on his appointment to the chair of 
moral philosophy in the University of Edinburgh. 
The Court resolved to tender their congratulations 
to Prof. Taylor on his appointment, and to e.xpress 
their appreciation of the good fortune whicli has 
enabled this University to enjoy the benefits of his 
scholarship and share in his reputation for a fruitful 
period of sixteen years. 

It was unanimously agreed to invite Afr. David 
Alorrison, lecturer in logic in the United College, 
St. Andrews, and in University College, Dundee, to 
accept the vacant professorship as from October i 
next. 

The Court resolved to appoint Dr. (L McOwaii, 
assistant to the professor of chemistry, St. .Andrews, 
to be lecturer in organic chemistry in the United 
('ollege in succession to Dr. A. K. Alacbeth, resigned. 
It was intimated that Mr. J. Stirling had resigned 
the post of assistant to the lecturer in botany in the 
I’niled College, St. Andrews, on his appointment to 
a junior lectureship in the llniversity of Liverpool. 
The ('ourt approved the appointment of Air. J. Duke 
Stewart as a tutor in anaesthetics in the Ihiiversitv. 

The vacant principalship of the Northampton 
Polytechnic Institute, Clerkenwell, caused b\' the 
tragic death of Dr. R. Mullineux Waimsley in June, 
has been tilled by the appointment of Air. S. ('. J.aws, 
principal of the \Vigan Mining and fechnical ( ollege 
for the past nine years. The appointment is subject 
to the approval of the London County Council. Mr. 
Laws was educated at University College, NotLingham, 
and St. John's College, Cambridge, where he attended 
as an 1851 Exhibition research scholar and w^'is 
admitted as an advanced student. He worked at 
('ambridge at the (.'avendish Laboratory under Sir 
J. J. Thomson and received the special distinction 
of an extension of his scholarship for a third year, 
the I'niversity of Cambridge awarding him the cer- 
tificate for distinguished research. 

The Universities’ I.ibrary for Central F.urope, 
established four years ago under the presidency of 
the late Viscount Bryce to meet the book-famine in 
the universities of central European countries, is 
appealing for funds to eiicible it to continue its work 
lor at least another twelve months, after which it is 
anticipated that the economic conditions of those 
countries will have improved so as to render such 
external help less needful. The report of the execu- 
tive committee for the two years 1922-24 shows that 
during that time r 4,000 volumes and 25,000 periodicals 
were received by gift, and more than 1500 volumes by 
purchase. The presentations included several sets 
of N,\'h;re and other journals. The number of con- 
signments despatched were : To Austria 22, Czecho- 
slovakia 37, Danzig 4, Finland 10, Germany (>4, 
Hungary 10, Poland 19, Roumania 3, Russia 34. 
Among the subsidiary activities of the organisation 
may be mentioned : co-operation with the Vienna 
International Summer School and with the Britisli 
Committee for aiding men of letters and science in 
Russia, and despatching French books to Paris for 
villages in the devastated areas. The honorary 
secretary is Mr. B. M. Headicar, of the J^ondoii School 
of Economics. Contributions, which may bo ear- 
marked for any particular country or miiversity, 
should be sent to Sir George S. Gibb, London School 
of Economics, Houghton Street, London, W.(L2. 
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Early Science at the Royal Society. 

July 27, 1664. Orclurecl, 'I'hat at the first opportunity 
^Ir. Unoko be put to the scrutiny for the place of 
curator : Tiiat he forthwith provide himself of a 
Jodgini; in or near Gresham College: And that these 
orders and votes be kept secret, till Sir John Cutler 
shall have established Mr. Hooke as professor of tlic 
histories of trades. 

1681. J'lie l^residcnt [Wren], Mr. Ifeiishaw, Mr. 
('olwall, T)r. Gale, Dr. Cronne, Dr. King and Mr. 
Ifooke were appointed a committee to go to ('helsea, 
and tn meet at the vSwaii-tavern there at nine in the 
nuuning 1 <j s])eak with the Lord Clieney about in- 
closing the ground of Chelsea - college next the 
meadows. 

July 28, 1670. The society thinking proper to dis- 
continue their public weekly meetings, there was 
recoininended to Mr. Hooke during tliis recess the 
care tlu'se three things ; i. 'I'o continue to observe, 
wludher there l)e a parallax in the earth’s orb. 2. 

J o observe the present variation of the needki. 

I'o measure the quantity of a degree upon the earth. 

1686. Jdierc happened much discourse about the 
way of preserving ships from the worm.s ; and it was 
remarked, that sheathing with lead was the best 
expedient, and found to be so by the experience of 
Sir Anthony Deane; but that the carpenters opposed 
it as against their profit, aflirmirig that the iron ot 
the riuiders so sheathed was more apt to be corroded. 
July 30, 1663. Christopher Wren to the president 
[ N’iscount Hrouncker] — The act and noise (jf Oxford 
being o\ er, 1 retired to myself as speedily as I could, 
to obev your lordship, and contribute something to 
tlu* collection of experiments designed by the sot'iety 
for his majesty’s reception. The solemnity of the 
occasion, and my solicitude fi)r the honour of the 
society, niake me think nothing proper, nothing 
remarkable enough. It is not every year will yiroduce 
su('h a master experiment as the 'L'orricellian, and 
so fruittul as tlnit is, of new experiments ; and tlnux*- 
lore the society hath deservedly spent much time 
upon that and its offspring. Jo produce knacks only, 
ajid things to raise w'onder, such as Kircher, Schott us, 
and even jugglers abound wdtli, scarce become the 
gnuitv of the occasion. It must therefore lie some- 
thing between both, luciferous in philo.sophy, and yet 
whose use and advantage is obvious without a 
lecture. . . . tt is upon Ifilliards and tennis-balls, 
upon the purling of sticks and tops, upon a \ial of 
water, (^r a wedge of glass, that the great Des ('arti*s 
hath built the most refined accurate theories that I 
human wit ever reached to. For myself, I must ! 
profyss freely I hav^c not anything by me suitable to j 
the idea I have of what ought to be performed upon 
this occasion. 

1668. The experiment of shutting up two finches 
111 two glasses of different capacity was tried. The 
\essels were closed with very good cement, the one 
Containing about four and a half times the liejuor of 
the otlier. The birds were both put in at the lime 
of lifty-five minutes past four. That in the smaller 
glass appearing ready to die, after nineteen minutes, 
yus taken out, but jound dead. The other was kept 
111 about an hour and twenty-eight minutes, and 
aiiyiearing to be sick, though not so very much so, 
was taken out, it being time for the .society to rise ; 
whereby it seemed, that the times and the quantities 
of the air necessary for respiration in these birds w^ere 
almost in reciprocal proportion to one another. 

August I, 1678. Some mention was made of cures 
done hy the natural heat of living bodies outw^ardly' 
ap|ilicd. Sir Christopher Wren ob.served, that thO, 

^ aisitig of a blister would cure the stinging of wasos. Ife!- 
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.1 Societies and Academies. 

London. 

Geological Society, June 25. — Dr. J. W. Fvans, 
president, in the chair.— -Miss M. E. Tomlinson : U'he 
river-deposits of the loAver valley of the Warw ickshire 
Avon ; with an appendix by A. S. Kennard and 
13. 13. Woodward. Fluviatile sands and gravels occur 
as river-terraces between Stratford and Tewkesbury. 

I The surfiiees of these terraces lie on curves parallel to 
' the present thahveg of the Avon. .. I’Jve such terraces 
have been identified. No. 5 Terrace, the higlu'st 
above river - les el, has yielded no contemyiuraneoiis 
fossils. Xt>. I aii(i No. 3 both contain a warm fauna, 
with Hippopotamus and Belgrandia marginata occur- 
ring solely at No. 3 level, and Corbicula flumiualis al 
No. 4 Ie\'el. No. 2 contains a cold fauna, wdth nuiiier- 
ous remains of mammoth and Bhinocevos tichorhinus. 
No. I yirobably underlies the alluvium, and may be 
I connected with the inhlling of the buried channel 
I which has been identified at h'ladbiiry and Tew'kes- 
' bury. fhe sok? evidence of human industry found is 
; a fresh Hint of .MousLerian typo from No. 2 Terrace.— 
h’. Raw : The development of LeptopUistiia aaltcri 
Callaway, and of other trilobites (Olenuke, Ptycho- 
parkke, Conocoryphida*, I’aradoxida^ Phacopida, and 
Me.sonaiad.x) . Lep to phi stun saltcri occurs in the Upper 
'fremadoc horizon of Shinetoii llrook (Salop). All 
stages of development are noted, except the prota.spis. 

I J hx. development is divided into successive .stagiis. 

I 'file earliest stage has a long, simply segmented 
! glabella ; long pleural spines occur throughout tlie 
j body, inchuling three pairs on Ijic head and four on 
j the pygidiiuii ; wliile axial spines occur from the 
occipital segment throughout. In the last stage th(i 
glabella is short, conical, and smooth ; of pleural 
spines, only the geiial remain on the head, those in the 
tiKjrax are reduced, and none remain on the pygidium, 
where axial spines are also w^aiitiiig. With certain 
reservations, these four stages are also claimed tt) 
represent successive stages ill the phylogeny. 'I'liis 
ontogcuy sheds much light on that of other trilobites. 
In th( inlugenies of several families, it is the primi- 
tively jiosterior Jiead-spines that at first are dominant 
— to lie superseded later by the middle pair. Ju 
Mcsonacitkc these again are succeeded by the anterior 
pair, which, in their lateral revolution, carried before 
tliem tlic anterior branches of the facial sutures, so 
that these cut tlie posterior border; they also 
si retched out the aiitero-niarginal suture to the genal 
angle. The.se changes led to the supersession of the 
dorsal facial suture by the marginal suture, with 
conseciucut ankylosis along the former. The family 
is hereby claimed to have a head-structure not 
hitherto recognised. Lt illustrates a general principle 
— that those only of the cephalic sutures are retaim. ' 
as wx'ic necessary for eedysis. The combined study 
of trilobite ontogeny and morphology strongly 
.suggests, as Beecher claimed, that here the ontogeny 
extensively recapitulates the phylogeny ; ami there- 
fore best indicates relationships. This indicates an 
early divergence in glabclla-forni, . antedating diver- 
gences in cephalic spines and sutures. Afombers of a 
“ natural order may, therefore, be expected to agree 
much more in glabella-form than in the cephalic 
suture, which has latterly been made the basis of 
classification. 

Physical Society, June 27. — Mr. F. E. Smith in the 
chair. — O. W. Richardson : Thermionic emission from 
systems with multiple thresholds. The question of 
the connexion between thermionic emission and the 
internal electron levels of the emitting substance must 
be faced. The theoretical Droblem is attacked from 
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throe (lillcrent points of view, namely, (a) classical 
statistical mechanics, (b) chemical dynamics, and (^;) 
the laws of photo-electric action. As a result it sceins 
possible to exclude certain alternatives wjuch might 
otiicrwise have appeared not improbable ‘ and to. 
ff)rmulate a set of rules governing the fundamental 
pheiioniena which are not in conflict cither with the, 
known facts or with any well-recognised relevant 
principle. — F. C. Toy : A selenium photometer. Tlie 
instrument was designed for use by photographic 
manufacturers in measuring the density of a negative 
after test exposure^!, which vary from strip to strip of 
the negati^'e. By* means of a selenium cell, the 
intensities of two beams of light are compared, one of 
which passes through the part of the negative to be 
tested wdiilc the other passes through a comperisaling 
wedge w'hich has to be adjusted until its effect on the 
se('ond beam is equal to that of the negative on the 
hrst beam. As one beam is progressively obscured 
]jy one shutter, the other is progressively opened, the 
total illumination of the s». ieiiium cell remaining 
constant provided that the two beams on reaching it 
are c»f equal intensity. The^ method is extremely 
accurate. — L. Hartshorn: \ method of measuring 
very small cfipacities. A bridge arrangement is 
described suitable for the measurement of very small 
capacities (of the order of 1 micro-microfarad and less) 
at teleplionic frequencies. Means of securing (1) great 
sensitivity, (2) iinoness of adjustment, and (3) elimina- 
tion of capacities to earth and capacities due to the 
jrrt'seiice of connecting leads, arc indicated, so that it 
is possible to measure the true inter-capacity between 
any two conductors, e.g, the elect rodes of a tlieniiionic 
\'al\’c. As a test of the method, it is used to measure 
the capacity between two steel balls of t ( in. radius 
and at distances apart of 2-25 to (S cm. — K. Wilson 
.'\ new form of string galvanometer. 'I he magnets 
consist of two rings of cobalt chrome steel of 23 em. 
diameter, the cross-sccticm of the bar being 5 cm. x 
1 cm. Kach ring has an air gap of o*i cm,, and the 
poles have a bevel of 45®, terminating in opposing 
faces of 0'.| cm. wide. The magnets are mounted one 
above the otlier, with their gaps in line, and a separa- 
tion between the rings of 1 cm. 'Phe strings, two in 
number, are of platinum wire 0-002 cm. diameter, and 
are supported symmetrically in tlic ga]i l>>' a brass 
former, the effefetive length of each string being lo cm. 
— \V. K. Curtis; The phosphorescence of fused trans- 
parent silica. A mercuiy” lamp and a hydrogen tube, 
both of transparent silica, w'ere used. f-Jeat increases 
the intensity of the phosphorescence and decreases its 
duration . With helium containing a trace of hydrogen, 
it w^as found that whereas a condensed (oscillatory) 
discharge gave the Balmcr lines faintly and feeble 
phosphorescence, an unconclen.sed (unidirectional) 
discharge developed neither Baliner lines nor phos- 
phorescence. There was also a correspondence be- 
tween the localisation pf the Balmcr lines and that of 
the phosphorescence. .'On admitting hydrogen to the 
helium tube by making it red hot, the piiosphorescencc 
was obtained strongly; The effect may be due to 
radiation of w^ave-lengths occurring in the hydrogen 
spectrum, ‘ but absent from the helium spectrum; 
the T.yman series of hydrogen, which lies between 
1,215-912 A, is probably the effective radiation. 

Aristotelian Society, July 7. — Prof. T. P, Nunn, 
president, in the chair.*—H, ; Wildon Carr; The 
scientific approach to philosophy. •• There , are two 
problems of philosophy which are fundamental in 
their relation to present scientific research. The first 
concerns the biological sciences. It is the problem, 
of the nature and genesis of the human intellect, 
^vhether it is essentially a cognitive faculty of receiving 
a revelation of reality by simple contemplation 
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natural reasoning, or whether it is a mode of cognitive 
activity produced in the evolution of life for a vital 
purpose, that is, to serve a special form of living 
activity. The second problem concerns tlie subjet'T- 
■mattcr of mathematics and physics. It is tlie problem 
iof- the subjective conditions of sense experience 
/imposed on the observer of Nature, how far t hey must 
‘be held to qualify,. the objectivity of the results of 
observation and in.wliat Way they can be allow ed for 
or abstracted froffi^; Neitjier .of these problems can 
be ignored by the scientific researcher, and both carry 
science beyond the realms pf physics and biology into 
metaphysics and philosophy.' The first is the leading 
motive in the philosophy ^pf Bergson. The second is 
being forced on the attention of philosophers by the 
new principle of relativity? p|,|Cinstein. 

Dublin.?;' 

Royal Irish Academy, : June 23. — Prof. Sydney 
Young, president, in thCjl chair. — K. C. Bailey and 
Mrs. D. F. H. Bailey : The colorimetric estimation of 
thiocyanates and cyariates.'. The tests proposed by 
Spacii and by E. A. Werner for the detection of 
thiocyanates and cyaiiatcs respectively by tlie forma- 
tion of coloured compounds with copper and pyridine 
arc adapted to the colorimetric estimation of these 
substances. The estimation can be successfully per- 
formed in the presence of most common acids, bases 
[ and salts. Cyaiiates can be estimated thus in the 
I presence of urea, but thiourea interferes with the 
I estimation of thiocyanates.— J. J. Dowling and J. 
A. C. Teegan ; Optical interference experiments with 
multiple sources. By the use of a it ain of two or more 
biprisms, multiple images of an illuminated slit are 
obtained. The resultant interferen'^e pattern has been 
observed corresponding to light sources arranged in 
any symmetrical formation. The fact tJiat tJiese 
sources do not lie in one plane introduces difficulties. 

Royal Dublin Society, June 24.- — Prof. J. A. Scott 
( in the chair. — H. H. Dixon : Variations in the per- 
! mcabilit>' of leaf-cells. With suitable arrangements, 

I large changes in the electrical resistance of leaf-tissues 
may be shown to be associated with changes of 
teniperatnre. Thus it may be inferred that the 
I permeability of the component cells is doubled for a 
J temi>er£iture rise of 10'^ to 36® C. Observations with 
specially constructed thermocouples show tliat leaves 
expensed to sunshine are often ni^ny degrees warmer 
•than adjacent sliaded leaves, .aiid air-currents often 
lead to tluctuations of several degrees within a minute. 
Such temperature differences must give rise to altera- 
tions in the permeability of the cells. These per- 
meability variations coupled with, tensile stresses in 
the sap will lead to the transpprt qf materials from 
the more permeable cells. 

Edinburgh. 

Royal Society, July 7. - 4 - J. Ashworth, vice- 

president, in the chair. — H: Scott ; Fossil plants of 
the Calamopitys type, from the Carboniferous roeks 
of Scotland. The stems of f 3 ut plants are discussed. 
They are referred, provisionally, to the family Calamo- 
pitejo, a group, placed aihong the Pteridosperms or 
“ Sccd-fenis ** on the ground of anatomical characters. 
Calamopitys fodiata, from "the Cementstone group of 
Dumbartonshire, has pith that contains elements 
resembling tracheids^ and may therefore have been a 
'' mixed pith." The strands, of primary wood sur- 
rounding the pith are large. The secondary wood is 
remarkable for the enormous width of many of the 
medullary ravs, so that the woody zone consists 
Jargely of cellular tissue. This feature distinguishes 
^ ' i jplant Jtqm all the other known six'cies of the 
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group. doxy Ion zonatum was fouiuf in the Carbon- 
iferous ruinestdne series. Dairy, Ayrshire, by the late 
Dr. Joliii Young of Glasgow. The large pith consists v 
wholl>' of celluUir tissue, surrounded by a nuinber of. 
scattered strands of prhnary wood The secondary^ 
1 has very narrow, and usually low medullafj^ 
rays, and is notable for showing wdl-marked ahhuaf 
rings, characterised by the narrow^-cellcd zones of 
• aiituiun-wood.” The- bark .Ts - preserved in this 
specimen; an unusual featy^ier’^.Tiie " other specimet^^ 
illustrate two species of the" genus, Bilignea, a genus 
louudcd by Dr. Kidstoh, and characterised by the 
fa('t that the pith is wholly replaced by a massive 
central column of short tracneids, presumably for the 
storage of water. This genus may be described as 
ICristophyton uitli the pith.Teplaced by a column of 
wat(‘r-storing tracheids. ; Whether this peculiar struc- 
ture \^ as derived from a' primitively solid wood or 
from a ])re-exisiing fiith capnot ^'^et be deckled.- *- 
TC. L. Ince : On a class of partial differential equations. 

Jujuations of which i -■ o is 

typical arc considered ; a set of particular sohitions 
and a solution of a general character are obtained. — 
Sir Thomas Muir : The theory of eirculants from 1900 
10 I<>2<). ’ u. 


of lamps with several el^trodes in electrometry. — 
jGeorges Chaudron and Hubert Forestier : vStudy of the 
^decomposition of ferrous oxide. Anomalies of ex- 
fpansion corresponding with its instability. It has 
fSeen shown in an earlier, communication that ferrous 
' oxide is unstable below 570*^ C. j^d, that it decomposes 
■according to the reaction 4Fe0 Fe^04 f Fe. JTie 
present paper gives' the result px a study of the 
• velocities of these two inverse reactions. — P. Laffitte : 
The spectroscopy of explosions. ; Witlr a gaseous ex- 
plosive the spectrum of the explpsive '^ye, and thcit 
of the period of combustion, is a cop^tnuouS spectrum, 
the only lines observed being those hf elements in the 
walls of the containing tube. For a solid explosive, 
the spectrum is continuous without.,^ lines. — A. 
Damiens : The absorption of carbon monoxide by 
cuprous sulphate in the presence of sulphuric acid. 
Application to the production of h^^drogen from water 
gas. With cuprous oxide dissolved in. stpong sul- 
phuric acid, the absorption of carbon mdnoxide is 
complete up to the limit one molecule of carbon 
monoxide to one molecule of copper sulphate, and 
no gas is (‘\olved by this solution in a vacuum. The 
carbon monoxide is removed by dilution and warming. 

~ Fdmond Bayle and Rene Fabre ; Study of the 
Huorescence of the alkaloids of the isoquinoline and 
tetrahyilroisotiiiiuolinc groups, papaverine, iiarcotinef 


PAnis. 

Academy of Sciences, June 23. — Al. Guillaume 
Bigourdaii in the chair.^y-G. Bigourdan : The deter- 
mination of lime, and .The modified u.se of the 
mei jd of corresponding eights. A review (T the 
.six methods that have been used, with di.scus&ion 
of the relatixe ac|‘vaiitages and di.sadvaiilagi's of 
nacii. 'riu', metliQd of corresponding heiglits of 
known stars has fora long time been considered the 
most exact : a modification leading to increased ]n*e- 
L’ision is propos<-d. — ^F. Widal, P. Abrami, A. Weill, 
-iiid Laudat : Hydremia in the course of diabetes 
mulor insulin treatment.' ‘Variations in the refractive 
index of the serum. Insidin profoundly alfects 
^^'alc^ inclabolism, causing blood dilution, and these 
.lianges can be conveniently followed by the rcfracto- 
netcr. -Pierre Weiss and Mile. Paule Collet : l*ara- 
uagnelisiii independent of the temperature.— V. 
jrignard and K. Stratford': The catalytic decoiuposi- 
ion of hexahydroaromatic and saturated fatty 
iydr()carbons. Contribution to the study of the 
aacking of petrol. The decomposition of plire indivi- 
dual hydrocarbons has been studied ; anhydn>us 
luniinium chloride was used as catalyst and the timi- 
)eratures were generally between 120*^ and 150 “ ('. 
he gaseous aiul liquid products of the reaction were 
:lcntificd. The substituted cyclohexanes undergo a 
louble transfonnatioii, a cracking increasing with the 
eugth of the side c]iain,'and isomerisation leading to 
)olymethyl cyclohexanes. Both fatty hydrocarbons 
-ud substituted cyclohexanes give normal butane 
uider the action of^ aluminium chloride. — Jean 
iffront : The toxicity of copper salts. — M. Giovanni 
Battista De Tori was elected . corrc.spondant for the 
taction of botany in succession to the late M. Warming. 
-Marcel L6gaut : The systems of points in a plane. — 

». Maneff ; GraYita^on and the principle of action 
ud reaction. — ^M. de' Fleiiry : Concerning the use of 
Sht or extra-light alloys fbl: thej pistons of internal 
fuubustion engines, — P. Dumanois : Concerning 
^ialion motors with very high compression. Some, 
(>use([uences resulting from the use of ah antiknock-f 
ig c ompound, such as lead tetra-ethyl, in petrol use^T 
u* aviation motors. — V. Michkovitch and E. Malleiirtfl 


hydrastiiie, and their products of oxidation. — K. 
Darmois and A. Honnelaitre : The electrometric study 
of the acitlily of mixiures (d malic acid and molybdic 
acid, 'riie tvsulls of the measurements confirm those 
obtained bv the polarimeler : the latter method, 
however, is much more sensitive. — P. ; Lasareff : A 
possible* e ausi* of the anomaly of graVity^-at Koursk 
(Central Russia). 1 C Chaput : Two types of alluvial 
sheets : monogenic and polygenic terraces. — Emile 
Saillard : Kstimalion of raffinose in ' sugars. Pro- 
portuui of raffiuo.se in molasses. — R. Courrier : New 
researches on folliculine. Contribution to the? study 
of Ihc passage of hormones through the placenta. — 
D. Bach ; Wa Hat ions of tlie concentration of hydrogen 
ions in the course of the assimilation of thchminonium 
salts of -trong acids by Aspergillus repens. — A. 
Fernbach iiid N. Schiller : The rdle of the reaction of 
the medium in elective fermentation.'^ — G. Petit : 
'I'he nior])hogemy of the kidney of the sireniaus. — 
Ph . J oy et- Lavergne : The evolution of the .cytoplasmic 
elements in the cycle of Aggregata ‘^^berthi, — A. 
Donatien and E\ Lestoquard : Pernicious anaemia of 
1 he sheep and the goat. — B. Issatchenko : Sul- 
phuretted hydrogen fermentation in the Black Sea. 
The reduction of sulphates to sulphuretted hydrogen 
in the Black Sea appears to be due tp, an organism , 
identical with one described by Bcijerinck and by 
van Delden under the name 01' Microspir a cestuarii. 
^IM. Menard and Foubert : The technique of the 
treatment of medico-surgical affections by ultraviolet 
light. — H. Penau and H. Simonhet : Experimental 
pancreatic diabetes and insulin. 1 

Copenhagen?. 

Royal Danish Academy of . Sciences, February i. — 
N. E. N0rlund : Ou the series of interpolation. A 
determination of the class of functions which may bo 
represented by the , usual .expansions -of tlie inter- 
polation theory. •-> 5;.. Vi", 

February V.. Jensen : Results of some 

o'earliex:vTniathematical*?dnvestigatio^^ hitherto un- 
i published': (i) Asymptotic determination of the roots 
Sof the Q-functioif of Prym. i 

‘.' March 14. — ^N. Bjerrum : On the dissociation con- 
pstiant of methyl alcohol, worked out together with 
Unmack and L. Zeehmeister. Methyl alcohol 
BteSfPlPi^ttes; reversibly into ions, and the dissociation 
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constant is deU?riiiini*(l at dift’creiit temperatures and 
ion-eoncentrations. 

.March j^.—Harald Bohr : Quasi-periodic functions. 
General determination of the classes of functions 
uliieli can be resolved into arbitrarily chosen vibra- 
liujis (harmonic or otherwise). The inquiry forms a 
generalisation of the theory of the usual Fourier 
series. With the help of certain generalisations of the 
jiotioii of periodicity, it is possible to reach a si nplc 
and complete characterisation of the class of functions 
ijidica led, 

April 3 1. — P. O. Pedersen: On electric sparks. 
(’} An experimental investigation on time-lag in the 
electric spark and on .sjxirk -formation under various 
cojulitions. (3) It is shown that tlie present theory of 
tlie electric spark in some essential points is coiitra- 
di(.torv to experience and particularly to tlie experi- 
mental results described in (i) and (2). The outline 
of a new spark theory is sket<.hed. 

April 25. — L. Kolderup Rosenvinge : The marine 
Alga* of Denmark, (3) : t'eramiales. The Danish 
species of this order, contributions to tlieir morphology 
and development, their fructification and occurreiicx* in 
r.)n II ish waters. — Tsdels Nielson: An e(] nation of L.agrange 
studied by Cajdey. 'file memcjir gi\'cs a generalisa- 
tion of the equation studied by Cayley { Journdl de 
Cyclic, vol. 53). The parameter 4 is replaced bv any 
power of any prime number whatever, 'fhe memoir 
gi\cs the necessary and siifheieiiit conditions for tlie^ 
solution of this generalised ccpialion,' also formiilic 
which allow certain e<iuati(uis c<jrrespondiug to para- 
meter 4 to be solved at once or pros ed insoluble. 

Royal Academy of the Lincei, May -C. Segre : 
Curvilinear elements having tangent" and oscidatory 
>lanc in common.—- A. Angeli : Analogit‘s in Vx'haviour 
>( 3 t\veen certain deriNatives of Ix'iizene and the 
corresponding derivatives of the aliphatic series. — 
'G. Armellini : Observations <.ui the diameter of the 
siiii made at the Royal Rome Observatory on the 
Campidoglio. The meridian observations taki'ii at | 
this observatory during the past forty years are used I 
as the basis of calcuhitions of the sun's tliameier. 
The results arc independent of iiny personal factor 
and are subject only to a very small error due to the 
inclination to the vertical of tlie micro meter wires of 
the transit, instrument. Thr mean Nairn* of the I 
radius of the sun at the mean distance, increaseil by I 
radiation, is found to be R ibT -40" - o -02", which 
is almost coincident with that usually accepted, i 
namely, lOA-tS^. — G. Gherardelli : Oblique algt'braic ] 
curves with only autodnal branches. — Myller : 
Coiiciirreiit directions on a surface emeiging from 
thf points of a curve. — M. Picone : iV(^cessary nnd 
SUlJlcivni conditions for the exisicuce ami e<ilLiiIatum 
of a periodic solution for the most general system of 
;<lu\avv tVcrential equations. — (t. Charrier : (Axh/a- , 
tit>n oi 2-N-ptienyl-ttp-uapht\NaV.TU\/o\e nwans ol ' 
a/kahiic potassium permanganate sohiHnn. — G. R. 
Levi and (i. Natta ; Action of aluminiuin sulphide on 
certain organic compounds. At high temperatures, 
the action of aluminium sulphide on benzene results 
ill the formation of various condensed aromatic 
hydrocarbons. Under similar conditions, phenols 
or naphtJiols are transformed into the corresponding 
oxides, Nvhercas from alcohols of the aliphatic series, 
iiierca plans may be obtained in good yield and free 
from organic sulphides, — B. Oddo and D. Curti : 
Gximic and iminic compound of the phthalein of 
phenol. — A. Desio : Geological constitution of certain 
islands in the .digean Sea. — A. Clementi : Osmotic 
pre.ssure in terrestrial invertebrates. Just as is the 
<‘ase wilJi the vertebrates, so also with the invertebrates, 
the osmotic pressure of the internal fluids of the organj' 
ism is less with terrestrial than with marine species, 
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maximum value in the cast? of one and the same 
organi.sm being less in the internal fluids than in the 
solid tis.suc*s. — 5 l. Sella : Observations on the de\ elop- 
meiit and anatomy of the* myotome in the Toleostei. 


Official Publications Received. 

" Bulletin of the American Musuum nf Natural History. Vt)l. £»u, Art. 1 : 
A Revision of raUcoin.‘i.sto»loM, dividing it itiU» Two GiMiera, aiul with 
Deacriiitious of Two New Species. By II. MaUumoio. I’p. r.s. (New 
York City.) . . 

South African Association fur the A<lvanc»MmMit of Seii-nco. Twenty- 
.seeond Annual Meeting, Cape Town, July 7tli to I2th, 1024. (.illiiial 
rn)gmiumi‘. Pp. 10. (Cape Town : The Uiiiv«‘isity.) 

Report of the Department of luduatrio.s, iUa<iras, for the Year ond*'d 
Jh^t Maroli 102J. Pp. iv4-*Jd. (Madras : (xoverriment Pre.s.s.) 

PioreedingH of the Tentli Indian Science Congres.';. Pp. xvi-f2b0. 
(CalciillH ; .Asiatic Society of Bengal.) 7.8 rupees. 

Cokiiiy of Southern Rhodesia. ’ Report of the Director, Coological 
Survey, for the Year 1023. Pp. 1). (Salisbury, S«)Uth llhodt'sia.) 

Koiestry in the Malay Peninsula : a Statement. piep;ired for the BiitiNh 
Empire Forestry Conference, Canada, 10-2.S. ByC. E. S. fhihitt. Pp. 21. 
(Kuala Lumpur : Government Printing Ottlce.) 

Ministry of Public Woiks, • Egypt : Pliysic.al Department. Sonirj 
Experiments on tlie Rating of Current Meters. By P. Phillips. (J'hy.sie.al 
Deixartiiienl Paper No. 14.) . Pp. 17-1-7 plates 1-17 graph.s. (Cairo: 
(lovernim-nt Publications Otflce.) 5 P.T. 

Forest Bulletin No. 50: A Rejiort on the Tan Viilnes of Indian M.\io- 
bahins ami Burma Tt nnlnalius. By J. A. Pilgrim. J’j). 20. (> annas. 
Forest Bulletin No. 57 : Tan Investigation of the Bnrina Jlill Pine, I'itiM 
Kha-iUtt, bailcand Puinkado, Xf/lifi (liilahrifuniiis. By J. A. Pilgrim. J’p. 
7. 3 annas. (Delhi : Government Central Prtjss.) 

The Indian Forest Records, Vol. 10, Part 0 ; Tannin Invi'stigaiion of 
some Burmc.se Dijdn'ocatpft. By J. A, Pilgrfra. Pp. iii-|-23. (Delhi: 
Government Central Press.) 7 annas. 

Union of South Africa. Department of Mines and Industries: 
Geological Survey. Memoir No. *22: A Subject Index to tlie l.iteraluro 
on the Geology and Mineral Re.sources of South Africa. By A. L. Hall. 
Pp. 884. (Pretoria : Government ITiuting and Slatioiuiry Ottlce.) hk-, 
LTiiversity of Colorado Bulletin. Vol. 21, No, I, General Series No. 
-.to.'*: Catalogue, li)23-ltt24 ; with AnTiouticeineiits fm lU24-l'.i25. Pp. 
;)uo. (Boulder, Colo.) 

Bulletin of the American Mu.seum of Naturd History. Vol. .‘.ii, Ai-t. 2 : 
Third Contribution to the Snake Creek Fauna. By W. D. M.allhew 
Pp. ,‘>‘.*-210. Vol. 50, Art. 3 : The Marine Ornithology of tlie Cape Verde 
Islands; witli a List of all the IJmls of the Archipelago. By Rolicrt 
(hishman Murphy. Pp. 1111.278. Vol. 60, Art. 4: The House Wrens of 
tlie Gemm Troglodyle.s. By Frank M. Chapman and J.udlow Griscorn. 
J’p. ‘270-30 ». (New York City.) 

Sudan Govenimeiil : Scientific Research Coimuitten. Report f»f the 
Committee forlthe Year 1028. Pp. 13. (Kliartoum.) 2 i»iastre.s. 

Calemlar of the University of Adelaide for the Year J:t24. Pp. 4lo-f 
10S-H13. (Adelaide.) 2.«. 6d. 

Slate of Illinois. Department of Registration and PMueation : Division 
of the State Natural History Survey. Exchange ami Distribution l.ist of 
available Publi<Mtlons of the Illinois State Natural History .Siivv«‘v ami 
its predeemsors the Illinois >Stato Entomologist’s Ottlce and the lllim - ' 
Slate Laboratory of Natural Jlisloiy. Pp. 21. (Urhana, HI.) 

Department of Commerce; Bureau of StandanJs. (h'rcul/tr of the 
Bureau of Standards, No. 74: Radio Instruments and Measurcmimt.s. 
Sec-oiid edition. Pp. ,•14.0. (Washington; (Jovernmont Printing oilice.) 
Of) cents. 

State of Illinois. Department of Ilegistratiim and Eiluc.stloii : 
Divi.sioii of the State Natural Hi.story Survey. Bulletin, Vol. 15, Art. 1 : 
Tlie Apple Flea- weevil, Orchcafes paliicoi'iiis Say (Order Coleopfera; 
Family Curculionidse). By W. P. J^lint, S. C. Chamller and Pie.^sley 

A. <;it-riii. Pp. iii-i-37. Builetin, VoJ. 15, Art. 2; Notes on a Cofleefi. 

•>l Ki> l.lii«»ieura ami FT> metta (Eiiptorygiihe) eliii-tly tnun lllii 

Desciiptitns of New Forms. By W. L. McAtcc. Pp. lij 3:)-44. 
(lirhana. Ml.) 

SmiUlsoiiian In.sUtution: United States National Mmsenm. Bulletin I2S) 
Li-U <if .N«»ith Amerioan Recent Mammals, ll)’23. By Cerrit S. Miller, .Ir. 
P]». \vi (Washington: Governmont Priming oiiiec*.) s., le.nt.-s. 

I>ep;irtineiit, of the Inferior; Bureau of Education. Bulletin, IPL’.’i, .Vo. 

le,: A Stiuly i>r l>i'.t.ln;{iiislieit TTiglt-HehouI Pniiils in llv rroT 

Ch.trlcs DfiicJi and Eliiifir E. Jones. Pp. iii-t-58. 10 cents. Bulletin', 
pfJl, No. 1 : JSducatlonal Directory, 1P*24. I’p. iii-| l!)l. 20 cents. 

(Wasliim^Oni : Ouvarnimit PivUing Office.) 

\ \Xh> TJniti-tV HVfitv'-. 

Bulletin iV.iO'B ; Gravel Deposits of Catldo viiip viuA De ^ i ipi . 
inngl*‘s, Arkansas. Bv Hugh IK Miser end A. n. Purdue. Pp. ii-f 15 *27 
1-8 plati M. Bnllotin 7*23: Geology and Ore Dei»osita ol the, Manhattan 
District, Ne.v.'ula. By- Henry G. Forgnsou. Pp. ix + UW-f 18 plates, 
i>0 cents. Bnlletiii 740: Geologic Literature on North Aineriea, 
178r>-I{*l8. By John M. Nickles. Parti; Bibliography. I’p. ii-fll»i7. 
1.25 dollars. Bulletin 752: Coal Resources of the Raton Coal Fiehl. 
Col lav County, New Mexico. By Willis T. Lee. Pp. vi -f 251 jJaf es. 
.50 cents. Bulletin 754; ’Die Hiihy-Knskokwlm Region, AlasKa. Ry J. 

B. Mertie, .Ir., and G. h. Harrington. Pp. vii-M2!) |-{» j>Jate.s. .‘lO eeiits. 
(Washington : Government Printing OfHce.) 

Department of the Interior: United Slates Geoh)gie.al Survey. Prt» 
foH.sional J’aper 126: Geology of the Coastal Plain of T^^\as, West "t 
Brazos River. By Alexander DciLs.sor. Pp. ,\ii | :!6 pl;it*‘s. 1*' 
cents. Pnifessional Paper 132-1): The, Evolution ami Disintemat imi o' 
Matter. By Fnink Wigglesworth Claike. I’p. ii-l .‘jI-si;, in (m uIs. 
Professional Pnjierl32-K: An Early Eocene Floride from Central Texas. 
By EdwanI Wilber Berry. Pp. ii+87-'.*2. 6 cents. (Washington : 

Government Printing Ottlce.) 

The Institution of Civil Enginecr.s. ICngineering Ahslnicls piepan*.! 
from the. Current Periodical Literatiiie of KngiiieiTing and Appli'*' 
Science, published outside the United Kingdom. Siijijilement to tie 
Minutes of Proceedings of. the In.stitution. iidited by W. F. Spear.. New 
July,/* (London : Groat, Georg*; Street, S.W.l.) 
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Museums aud the British Empire. 

I T was^ fitting that th^ Museums Association should 
.hold its .annual .confe^ year at Wembley, 

for’ the,. Exhibition is a great , museum ..pf Empire, a 
marvelipus example of "^that 'C^ the visual 

appeal of concrete objects which S ^ special character- 
istic of museum teaching. Thhr&^irat^ it might 
afford to the large gathering of museum officials from 
these islands and from the Dominiohs overseas was well 
brought out in the presidential address df Tir. Herbert 
Bolton, of tlie Bristol Museum. Trained at the Man- 
chester Museum, for many years director of one of 
our oldest and best provincial museuriis, personally 
acquainted with museum work in the paminions and 
the United States, and one who has achieved scientific 
and academic distinction in the course pf hL^' professional 
labours, J)r. l>uUon is eminently fitted to take ad- 
vantage of the situation, and his constructive criticisms 
arc worth}' of resj^cctful scrutiny. , 

That the museum method- is of practical use to 
practical men is shown clearly enough by the British 
Empire Exhibition, and so successfully tfiat . the Prince 
of Wales has recently advocated tlie' •maintenance of 
' tJie Exhibition throughout another ycKRv'^What is still 
more important is that the impulse giVp^.. should be 
guided into those permanent institutibn^'^’*'"^hich are 
intended for the same purpose. Tt would, indeed, be 
absurd to organise a vast temporary show of the Empire 
and to close down tlie galleries and collections of the 
Imperial Institute ; fortunately we are,; as it seems, to 
be spared that threatened disgrace. But, as Dr, Bolton . 
[ urged, the Imperial Institute should not stand alone ; 
existing museums all over the country should carry on 
the work, leading, it may be, to the establishment of 
independent commercial museums in the large industrial 
•entres. Australia, ever advancing, has shown the way 
in the Technological Museum of Sydney ; Japan, seizing 
on that which is good in Western civilisation; has trade 
museums, not only at Osaka; but also, s*jaUered t.lirough- 
iit the country. The most remarkablo cxanij^Ic doubt- 
less is the Commercial Museum of Philadelphia, ‘‘ which 

has clone more to stimulate the trkde and commerce of 

that city than all the other agbticies put together.” Not 
that Britain is so far behind the miiseurhs of Sheffield, 
Halifax, and Hull, for example, Have fornied collections 
of metal-work, textiles; and shipping respectively, while 
for an example.^of museum of industry we 

need only re^ that^bf^tfee Hanley. 

^ Xet us not/\Kowevb^ view to commerce. 

. Public, health, io take an activity so admirably illiis- 
-^trateH'by the iro^^^ diseases e.xhibit in the Govern- 
fenent .Buildin^|jt; Wembley, is a subject that can and 
ndxfflhijed 'by our ordinary museums. We 
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t'iinnot have forgotten how several of them rose to the 
occasion presented by the War, and Dr. Jlolton reminded 
us of the \'alLial)lc work then done at the Natural History 
Muscuin by research and exposition. But all this can. 
))c, and indeed is, pursued with profit in times of peace, 
d’he American Museum of Natural History in New York 
lias c\*(*n founded a separate health department. 

Sj)aco forbids us to follow' Dr. Bolton through the 
many fields in which museums can be of scr\'ice to the 
community, from the highest ideals of art to the 
manurial depths of agriculture, iuit w’o must applaud 
the emphasis witli which he onv.v mon‘ urges that the 
prosecution of research is no less incumb(‘nt on museums 
tlian is tlie exposition of its results, 7 fere, however, if 
not before, W’e are brought up against a formidable 
obstacle. While our nuiseuni olfic'ials either Jiave, like 
Dr. .Bolton, been raising themsi‘lves to tlie level of 
uni\ersity investigators, or havij been increasingly 
drawn from the higher classes of university graduates, 
while they have, in short, become skilled men of science 
no less than highl)" trained curators, tlujir numbers have 
not kept pace wdth the growth of their collections or 
with the increased demands made on them Uy the 
public. J3r. Bolton takes as his example the British 
-Aruseuni (Natural Ilistor) ). As an interested onlooker 
he asserts that : 

“ The tasks with wdiich each man has to deal are 
lierculcan, and can never be mastered by any one man. 
Every scientific man of note in th(i w'hole world int(‘r- 
(‘sted in the sciences repr(\s(*nted th(‘re visits it for study 
and inf juiry, whilst general inquiries are legion. Collec- 
tions pour in; the labours of Sisyphus were mild in ( om- 
])arison with those of the staff of this museum, for his 
labours never increased, whilst theirs are continuously 
mounting up. But this docs not touch the fiuestion of 
research. These men do carry out resean h, but only 
by making the hours of life the hours of labour. T do 
not hesitate to say that in the interests of the nation 
and of the Empire the national museums call for a 
drastic reorganisation, in order that their hidden 
treasures may become available for an Ernpirc\s 
betterment and a people’s welfare.” 

It is, indeed, deplorable that this can be said, and 
said with truth, of the central museum of the Empire, 
a museum that renders willing service to the whole 
world. Not all of Dr. Bolton’s suggestions will be 
accepted without qualification, but on this at least w'e 
shall he agreed : that one of the best ways of helping 
the museums of Great Britain and of the Dominions 
would be an expansion of the staff of the Natural 
History .Museum. If Dr. Bolton is, as we think, right 
in his belief that museums can do much to knit more 
closely the brotherhood of the British Empire, then 
there could l.)e no more secure investment for such 
funds as may accrue from “ Tlie Great Advertisement ** 
at Wemblc}. 
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Electrothermic Processes of Steel 
Manufacture. 

I The. Manufacture of Electric Steel. By Krank T. Sisco. 
Pp. X + 304. (London: McGraw-Hill Puldishin^ 
Co., Ltd., 1924.) 15^. 

U P to the present time several books have been 
written which deal with electric steel-making 
furnaces from the point of view of their electric, 
mechanical, and thermal efficiehey. Not one of thein, 
Jiow'cver, describes with any completeness the operation 
of the furnace and the making of a heat of steel. It 
has been evident for some time that this w'as greatly 
needed, for although the men directly connected with 
the manufacture of special steels are tlioroughly 
coru'ersant with the electric process and its advantages 
and disadvantages, those in the steel industry outside 
of this field have had very little opportunity of becoming 
familiar with it. In the present volume the author 
has endeavoured, with much success, to fill this nt‘ed 
by discussing thoroughly the manufacture of electric 
steel, starting wfith the raw materials and ending witli 
the teeming of the ingots. Aftcjr the Iicat is poured 
and the ingots stripped, the furijiareman’s duti(‘s are 
ended. If he has delivered a first-class ingot to the 
rolling mill or forge, this ropr^'jients iiis ])art of the 
effort ncccssary^to the manufatj^Mre of a satisfactory 
product. 

The electrothermic process of^<steel manufacture is the 
infant — a lusty one — of the iron and steel industry. 
Little more than twxnty years ago the manufacture of 
steel by this process was still in the embryonic stage. 
To-day about 1200 electric furnaces are operating in 
America and Europe. The advance during the past 
ten years has been nothing short of astonishing, 
production having increased from 52,000 tons in 1910 to 
502,000 tons in 1920. The recognised ability of tliis 
process to produce high quality alloy and tool steel 
ingots, and the superiority of the process over others in 
the manufacture of castings, is responsible for this 
advance. In view of the existing literature, tlie author 
has devoted comparatively little space to the descrip- 
tion of the furnaces themselves. Even in the case of 
the Heroult furnace, which is the largest single producer 
of electric steel, manufacture and construction of the 
electrical details are only lightly touched on. In the 
United States of America, Heroult furnaces up to 30 tons 
capacity arc in regular use, and arc of a size comparable 
with open-hearth furnaces. 

The electric furnace is unique in ferro-mctallurgical 
processes in that it will produce a high-grade material 
in tonnage lots. The author claims that the saiiie 
quantity of steel, say 30-50 tons, delivered b\' the open- 
hearth can, be made in an electric furnace of a quality 
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cv lial to the best product of the crucible pot. One of 
the L^reat advantages of the electric process is flexibility 
ana control It can be operated witli cold charges or 
Iiot metal. It can also be used for making pig-iron 
svntheti('ally or for refining molten cupola iron. The 
temperature can be controlled within a few degrees. 
Deoxidation and reduction can be carried to any 
desired point and sulphur and phosphorus eliminated 
(l(jwn to traces. Compared with steel made by the 

0] )en-hcartIi or Bessemer process^ electric steel has 
ureater density and is much freer from slag and occluded 
or absorljed gases. It is stronger/ tougher, and more 
ductile. 

The outstanding disadvantage of the process is its 
cost. The author anticipates that this is destined to 
become a less serious handicap as power resources 

1) ecx)me jnore completely developed and economy of 
Jnrnace operation is more thoroughly understood and 
])ractised. Another disadvantage is that furnac'cs are 
(jften o])crated by men unversed in deoxidation and 
thus a stool is produced which is not so good as it 
should 1)0. A more thorough training is required for 
the furnace operators. Moreover, electric furnaces are 
frequently installed as adjuncts to oj^on-hearth furnaces 
by comjmnios interested primarily in the production of 
large tonnagi's. The electric furnace occupies a fi(‘ld 
of its own and may, with the greatest economy and 
best results, be operated in conjunction with another 
melting operation, but should never be used as a 
subsidiary to it. To quote the author : “ Washing hot 
metal in an electric furnace and calling it electric steel 
has done mmdi to give it a bad name.’’ 

The ( hap ter on the chemistry of the basic electric 
jjrocess is one of the best in the whole book. The 
author discusses fully and fairly both the oxidation and 
deoxidation periods. After deoxidation is (’omplete 
and the alloy additions have been made, the hot metal 
lies in the furnace covered by a very basic slag contain- 
ing up to 65 per cent, of calcium as oxide with per 
cent, of calcium carbide. Through the agency of 
thes(g iron oxides and manganese oxide are almost 
wholly eliminated from slag and bath, the addition 
of ferro-manganese and ferro-silicon completing the 
elimination . The fusible silicates of iron and manganese 
formed in small amounts have had time to separate 
from the steel. Carbon monoxide gas has been elimin- 
ated by silicon, leaving in its place silica, of tvhich a very 
small amount remains dispersed in the metal. Sulphur 
is present in the form of . manganese sulphide to the 
extent of one part in five thousand. It is practically 
impossible to get it out of the steel. Gases should 
*'e almost entirely absent. Except, therefore, for. 
small amounts of manganese sulphide and still smaller * 
amoiinis of silica, the steel should be free from rioii- . 
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metallic inclusions. In these respects it is markedly 
superior to even the best open-hearth steel. 

The author devotes some attention to the Austrian 
practice of melting chrome-nickel steel for aeroplane 
shapes. The charge is melted and refined with the 
idea of producing a so-called fibrous structure which, 
according to Kothny, is necessary to meet the Austrian 
army specifications. He challenges the practice /cf/o 
caeloj and gives very good reasons for concluding that 
the fibrous condition formerly considered so beneficial 
to steel is in reality harmful. 

Mr. Sis(^o, who is an American metallurgist, has 
written a valuable book, and by his own wmrk in this 
siibjc('t is making an important contribution to placing 
the manufacture of cle('trotlicrmic steel on a scientific 
basis. Ills style is clear and his language apt, and he 
(‘inphasises his main points so that he may be thoroughly 
understood by mtm who operate furnaces. The book 
will also be of service to college students and young 
metallurgists for the clear pictureit gives of the essentials 
of the best accepted j^racticc in both basic and acid 
])rocesses. II. C. II. C. 

Tycho Brahe’s Observations. 

Tychonis Brahe Daiii opera omnia, Edidit I. L. 

Dreycr. Tomus X. Pp. xxvii -1-434. (Haunise : 

In IJbraria Gyldendaliana, 1923.) n.p. 

T M IE Carlsberg Foundation and the president of the 
l<03*al Astronomical Society are to be thanked 
for presenting us with a most interesting, if not very 
rcadabh Iiook. The tenth volume of the works of 
Tycho i>rahc is the first volume of his observations, and 
contains his observations down to the year 1585. The 
editor’s prolegomena tell the history of the manu- 
scripts in which these observations were recorded, of 
successive projects for their publication, and of the 
imperfect publii'ations which have . appeared. The 
obstacles to publication were not, it would appear, 
entireh' material. We are quite . accustomed to 
observations being made by one astronomer and 
theoretical deductions by another;, and LiKhvig 
Kepler’s contention, thirty-six years 'after Tycho 
Brahe’s death, tliat his observations should be reserved 
for the emperor alone and those to whom, as a special 
favour, he should grant the use of them, is wdiat we 
should nowadays expect to find only in the case of 
discoveries of commercial value, not of astronomical 
observations. It will be noticed that the sole right to 
draw deductions seems to pass with the MS. obser^ a- 
tions after the observer’s death. Happily, Kepler had 
been the owner, and these observations provided him 
with the material for his kuvs of planetary motion and 
his Rudolohirie Tables. 
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Tlierc arc two great MS. collections of Tycho’s 
observations^ both made under his own direction and 
both containing notes in his own hand. Qne^ nio^ 
preserved at Copenhagen, contains the daily 6r nightly^ 
record; the other, now at"*^ Vienna, arr^ges the' 
observations of each year according to the bodies 
obMir\'ed. Neither is quite complete. Dr. Dreyer has, 
where possible, followed the text of the Copenhagen and 
the arrangement of the Vienna MSS. 

I’he one previous edition of any degree of fulness was 
that of Albert Curtz, which appeared in 1657-66, but 
it is defaced by many gravic defects. It was based on 
wliat is now the Vienna MS. The. numerous subse- 
quent projects were based mainly on tJ)e fopenhngen 
jMSS. or on Curtz corrected from those' MSS. After an 
abortive project of the Royal SoLiety in 1707, proposals 
for a complete edition practically died away, the one 
exception being Hvass’s jiroject to include the observa- 
tions in a complete edition of Techo’s works in 1778. 
Tins was inevitable. TJje observation.^ Jiad for the 
most part come to belong to the lu'story of astronomy. 
They had lost their living value. Pingre used for his 
“ Cometographie ’’ in 1783 a copy which Bartholin had 
prepared for printing and never printed, and the 
observations of comets were published in full by Friis 
in 1867. These '^observations at least could not be 
superseded; ' 

The presehl; most scholarly edition is probably U. tie 
classed as a work of piety rather than as a contribution 
to the progress of science. But without investigation 
it is impossible to say how^ far hack observations are 
useful. A sign of the editor’s extreme pains is that 
wliere there has appeared to be an error in the record 
of observations, he has attempted to discover its cause 
by means of computations. 

The student of Tycho will find mixed with the 
observations mathematical constructions and dis- 
cussions of the quantities dependent on the observa- 
tions. These increase the interest of the book to any 
one wiio studies the bistbry of astronomy. It would be 
useful to have iii sorhc later volume a glossary of star- 
names. " ' " J. K. F. 

A New Natural History. 

The Animal and its Environment : , a Text-Book of the 
Natural tHstory of Animals, Ky Dr. L. A. Borra- 

<\uUc.. l*p. vn-V399-V4 p\;\tes. (^I..onclon : Henry 

Frowde and Ilodder and Stoughton^ 1923.) i8j. net. 

’ a.r\\Tn.a\s aWoviVa 

y be Studied in relation to their surroundings. 
PAy.Mf)/ogica//y, as Huxley said, they are whirlpools 
in the river; innipwJogicaUy, they are, in part’ 
at least, bundles of adaptations, definitely related^; 
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to environm^tal conditions. Embryologically con- 
/isidered^ tb^y develop in a particular “ nurture, and 

mkyi.,develop differently wiien the circumstances 
Etiologically, they must be considered 
r|!; in ' TeJatJbh to environmental stimuli and environ- 
vmental sifting ; isolation is often an environmental 
affair;, the pulse. of evolution changes its throbs with 
the climate. Then .ther9 .is the behaviour of the 
creature, so largely concerned with thrust and parry 
betw'ecn organism and environment. In certain cases 
we are most impressed with the grip of the environ- 
ment on the organism ; in other cases, what strikes 
ns is the dominance of the organism over its environ- 
ment. As Prof. Patrick Geddes has neatly put it, 
life is a balancing between Organ ism-> function-^ 
environment and Environment->function->organism ; 

All zoologists recognise theoretically the in- 

separabilit)^ of the animal and its surroundings, but 
the truism has not always been evident in their books 
and lectures. Therefore one gives a hearty w^clcome 
toDr. Horradaile’s new natural history which definitely 
consid(Ts animals in relation to their environment. 
It may be regarded as a continuation of Semper’s 
unsurpassed “ Natural Conditions ot Existence as 
they affect; Animal Life ” (iSSi). 

The book begins envisaging animals in their 
natural setting. TJie organism runs the gauntlet of 
physical influences and animate influences. There 
are relations between animals and i)lants, between 
animals and their kindred, between animals and other 
species, and between the sexes.’ It docs not seem 
?asy, if desirable, to separate the animate from the 
non-living environment .,ybt one feels that, just as 
w'iih mankind, there is a diffeircnce between mutual 
relations among living creatui^es and the relations 
between living creatures and their milieu, or, let us 
say, rlinuite. Anyhow, what we. should call the more 
distinctive environmental note is sounded emphatically 
in the subsequent chapters "dealing with the faunas of 
the sea, ot fresh waters, arid of the land. Then follow 
(diapters on the evolution dt ’ faunas, migration, and 
internal parasites. The concluding chapter deals with 

tlic inllucnee of surroundirigs.japon the animal organism, 
a consideration of w^hich l^ds'the author in an un- 
necessary scepticism as to the^ organism \s pow’^er of 

‘‘ real Initiative.’^ ^ ; 

X)r. BorradaVIe gives ' inariy iatnlUar iaecs new 

settings but he has also a wealth of fresli material. 

A\\\s prosoi’it.ei\ cAetirty t\nA ec\L.ica.t,\ve\y , a 

supply of interesting figures. There are four very 
. beautiful coloured plates The book is to be stroiij^Iy 
fecoiiimended in itself and as a supplement to other 
inodes of treatraeuti There are very few^ words in 
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it that could be dispensed with, khd'wf reprodu(^d wtthmVgiiite naftc^^ 

that the author could have us^d' Im space to bettei^ J='of these colloidal sotution^^ 

effect, but we venture to suggest for a new editipnl pjrtent on the hydrafapn'bf^^t^^ particles, and is there- 


that more space should be given 4 o the inter-rclatipn$v 
l)etw^een plants and animals and to thp seasonal changes!;; 
of environment. Dr. Borradaifo"%ag deliberately rc-? 
fraincd from discussing ‘‘theorie^s of evolution (as to: 
the steps and factors in the histoHp^ process), but we 
('annot agree with lus . vieSy theit these subjects are 
hut remotely connectetj witn,:;:.that of the relation 
between tlie individual and , its surroundings, which 
is l)e>t studied for its own sake.” This seems like a 
reaction to biological statics, quite inconsistent with 
the temper of a very dynamic book. The existing 
relati(jns between organisms and their environments 
jnust, of course, be described find analysed, but sooner 
or latiT tliev must also be studied as historically 
d(‘termined results. , And in tliis inquiry the changes 
of cn^ironTnent from age to age must be appn'ciated . 
i^roF. ITniUington, thinking chiefly of the climatic 
factor in man^s history, writee on “ 'I'he Pulse of 
Asia ” ; tlie zoologist cannot afford to lose liold of 
this due. There is a pulse in evolution. 

In regard to the chapter on parasitism, wlicre the 
.iiithor shrewdly recognises the heterogeneity of the 
plienoiueiia, wo think that he misses an opportunity 
of striking out from an outworn convTiitional concept. 

“ Parasitism ” is a too convenient label and it has 
been badly strained ; there arc (see Porradailc*) at 
the vcr>' least half-a-dozen different kinds of parasitisrii. 
Tliat seems to us to indicate the one-sided ne.ss of the 
cn\'ironmental grouping in general. Just as we have 
plankton and nekton in the open sea, illustrating 
oiu* of the great organic dicbotOinies, so there is a sharp 
contrast hetw^een a tapeworm and a trypanosome, 
but we arc not blaming Dr. Borradaile for the intric'acy 
of Xature ; we are rather, in our hyper-eriticism. 


/fore not affected "'by. ^ of the’ 

as 'm sols^bjf the emulsoid 
r fype^ ’ indeed, the^^iispeilf^'s ■ approximate most 
closely to the purely physical cbh'ceptiorj ‘^6^^ colloidal 
system as particles of small size'disperseff in a pure 
continuous medium. 'i . . J ‘ 

The numerous and fundaihental'res&ft^ Prof. 
The. Rvedberg have mostly been concerned with colloids 
of this type, and in the present volume, Which embodies 
a course of lectures delivered at the University of 
Wisconsin in 1923, this work is summarised with 
copious references to the related discoveries of other 
investigators. The title Colloid Chemistry ” is thus 
n.'sleading unless read with some emphasis on the sub- 
title. For cxain])le, onl}' fifteen pages of the wliole 
book arc devoted to gels, and emulsions are scarcely 
mentH)ncd at all. The author apologises for his bias 
in the pndac'e, but it sliould have been indicated in the 
title of tlie hook. ^ ' 

When, however, tlic re.stricted scope of the volume is 
realised, its value becomes greater thari'^it would be if 
it were a more general treatise. The author is natur- 
ally imj)atient and distrustful of the merely qualitative 
or at best empirii'al experiments which are common in 
colloid chemistry, and so tends to confine his summary 
to accurate work oii well-defined systems. The methods 
of formation are first considered and include an interest- 
ing account of the work of the author on the electrical 
dispersion process first worked out by Brcdig. In this 
section tlie usual methods of purifying colloidal solu- 
tions are discussed, including several types of apparatus 
for electro-dialysis developed in the last few' >'cars. In 
the second part the colloidal particle is considered as 
a molecular kinetic unit, and the determination of 


pa\ ing our best complifnerit to a notable new departure 
in natural histories. We hope it will have the great 
-lu ress it deserves. 

Chemistry of Colloids. 

("alloifi Chemistry Wt\c<msin T eclures. By The, 

Rvedberg. (American Chemical Society Monograph 
Rerics.) Pp. 265. (N’ew York ; The Chemical 
C atalog Co.; Inc., 1924.) 3 dollars. 

{ Ol^T.OlDAL solutions of the .su.spcnsoid type, 
although not always of immediate technical 

’ " Vivrvco , Vitvve trv.a.tvy aclvonta-p;es% as nicttoTial for\ 

investigation of the quantitative factors in disperse/ 


Avogadni’s number from the rate of sedimentation of 
these particles, giv ing values in remarkable agreement 
with those obtained by other methods,^is;dcscribed in 
detail. Among the methods by WhiclV the si^^^ of 
colloidal particles can be found" is ^^htioned the 
calculation from the width of the lines' ^in the X-ray 
diagram, which should prove a serviceable approach to 
this difficult determination in the future. 

In the third section, undeF the title of “ The Colloid 
Particle as a Micell,’’ such subjects as adsorption, 

electrophoresis, coagulation anti gel formation arc 
introduced. This portioii of the book is worked out in 
^ muck less detail tkan tile first two' sections, and tlic 

.'author' wisely drains from dealing with the tangled 


SiAs can be prepared with particles of know^ mass of results which makes up our knowledge of the 

"I regular .size, and, provided conditions of fomiatii^ "coagulation of coUoids by elcctrolyte.s, and confines hi.s 
'.'urctully regulated, the systems catt often till R emarks to fairly general statements. Teptisation, 
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ji.Hiiin, with the muss of enijuiical iiiforination whidi 
rcjiresents jjractically y!l w'<' know of (hat pJienomeiion, 
is dismissed in a sinfjle paragraph ; and protection, of 
sni'h great importance in technical work, is treated in 
aji 1‘fjiially cursory manner. 

It is, perhaps, unreasonable to cxjx'ct a new br<anc.h 
uf science to develop evenly in all directions, but in 
nvulin.i^ tliis book one is struck by the (‘xtent to which 
investigators in colloid cheniistr)' liavc been occupied 
witli systems in which water is the continuous medium. 
The extreme .sensitiveness of arjLieous suspcn.suids to 
slight traces of impurities, and the variation in ()n)pcrtics 
of cniLiIsoids with minute changes in the concentration 
of hvdrogcn and other ions, make I he mo.st Jieroic 
precautions nece-ssary to avoid ioinpletc \ itialion of 
results. The detailed study of non-afjueous and in 
particular of non-ionising lifjuids as the dispersion 
medium is now imperative*, if only to clear up some of 
the results obtained with ^^ater. Prof. S\edl)(‘rg's 
hook indicates wJiat can he done with fairly sim]ilc 
sN'stcms with spei'ially designed a[)paratiis. hut we can 
look forward to results even more astonishing and 
inif)()rlant in the near future. 

The author mu.st bo congratiilalcd on writing so 
clearly in a language wliich is not his native longue, and 
also on amplifying his narrative with more than a 
hundred excellent illustrations, iiKJst of uhi(‘h arc 
original. The formal diagrams of the apparatus are 
frefjiiently supplemented by photograjDhs taken in the 
laboratory, ft is a jjity that the j)riiiting of the mallic- 
m.itical exprc.ssions is so amateurish, so that at lime.", 
as for example on pp. 94 and 151, the result is more 
decorative than intelligil)le. The vidue (»f the hook to 
the scientiru* worker is increased hv the seUction of 
key refcrcnecs w'hich i.s so cun.stant a feature of the 
aullior’s publications. For those without the time or 
opportunity to read the papers in the original, the 
volume provides an excellent summary of important 
work in the field with which it deals. 

Jh (!. L '. Tiiornk. 

Our Bookshelf. 

The Peaks j Lochs, and Coasts of the Western Highlands : 

Penned and Pictured udth One Hundred Photographs. 

By Arthur Gardner. Pp. xi f j6g f 100 plates, 

(London ; If. F. and G. \Vitherhy, 1924.) 155. net. 

'fjiK \'aluo of this work rests on its collection of photo- 
grajihs, most ol w’hich are excellent in quality and well 
illustrate the structure and character of the Scottish 
Highlands. The most beautiful are those of the 
w'cstcrn coast to the south of Skye. Those of the 
mountains in the interior have a (*ertain monotony 
which is, liow'c\Tr, instriiclive. as it represents the 
lrc(]ueiit recurrence of the same physiographic types. 
The text consists of an account of the author’s journeys 
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w'ilh hints to other |)h()lograplicrs. 'J’lic information 
is too indefinite to serve as a guide, and includes little 
as to the history, natural history, or geology of the 
country. The author expresses intt*rcsted ignoram-c 
as to the nature of some of the rocks illustrated by his 
photograpJis, which might have l.)een easily remo\’cd 
by reference to a geological map. He deplores the 
I extent of the country devoted to deer forests, both on 
economic grounds and because they render much of 
it inaccessible during the usual holiday season. He 
laments the closing of inns which has renderi'd im- 
practicable to most pedestrians some of the imsi 
beautiful routes across the country. The author also 
regrets tin* inconsidcrateness of the landlords in plant- 
ing the clumsy Austrian instead of the picturesque 
Scottish pine, from which it may he inferred that the 
author is a ])etter photographer than forester. 'Fhe 
hook, as a useful collection of geographical photo- 
graj)hs, will he of most interest to. those w'ho wish hu* a 
pi( tures(jue souvenir of the u'cstern irighlands. 

7 'he Hampshire Gate. By If. G. Dent. J*]). 1794 14 
plates. (London : Ernest Benn, Ltd.', J924.) S.v. Ud. 
iiet- 

Of the .southern inlete into England, physical circum- 
stances have made the Solent and Spithead, with tlu* 
\'all(“y.s that give access to them, one of the most 
important. This may be termed the Hampshire Gate. 
Its value w^as very marked when Winclu'ster enjoyed 
tlie full .signifi(‘ance of its site as a focus of routes in 
.southern England. The importance of Southampton 
dwindled witli the Portuguese discovery of the (’ape 
route to India, wiiich involved the diversion of much 
Mediterranean trade, but eventually it revived with 
expansion of Empire and tlic growth of American 
trade. iMiss Dent’s hook treats of the itchen basin, 
and is mainly a study in iiistorictal geogra])hy. i’he 
relation between physical conditions and trade routes 
is clearly shown. A considerable part of tlic hook 
is naturally devoted to the port of Southampton ; 
Winchester gets relatively little notice. The study, 
so far as it goes, is a useful piece of w’ork, and is a good 
cxam{)lc of regional treatment in geography. 'I'lic 
I maps arc small hut clear. 

History of the Great War^ based on Official Documents. 
Medical Services : General History. Vol. 3 ; Medical 
Services during the Operations on the Western Front in 
TQ16. rgiy, and rgiS ; in Italy ; and in Egypt and 
Palestine. By Maj.-Gen. Sir W. G. Alacplierson. 
Pp. viii + 556. (London : II.M. vStationery Office, 
1924.) 21 s. net. 

Tins volume deals with the medical arrangements of 
the W-ar in France, Belgium, Italy, Sinai Peninsula, 
Egyj)t, Palestine, and the Senussi Expedition. Par- 
ticularly detailed were the arrangements in the Somme 
battles of 1916, the advance to the Hindenburg Line 
(1917), Vimy Ridge(i9i7), Messines(i9i7), Vpre.s(i9i7), 
Hill “70” (1917), the German offensive of 1918, the 
Lys region, and the final advance to victory, ending 
with the occupation of Mons on November tt, 1918. 
Apologies are offered that the volume ('ould not be made 
more attractive to general readers. It is hoped that 
omissions may be made good ly a study of tlie maps 
and charts which are in profusion. 
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Letters to the Hditor. 

[ The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
cdn he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.] 

The Pressure In the Revers|ng Layer of Stars and 
Origin of Continuoii^s Radiation from the Sun. 

I'lii KK bceins to be at present a wide divergence 
of \ iews regarding the iiiagnitiide of pressure in the 
reversing layers ” of stars. While earlier in- 
\esligators assigned to it a pressure of one to ten 
ntiiiospJieres, on the basis of pressure shift of lines 
to the red, these experiments do not appear to 
carry much weight at present. Fowler and Milne 
(Moiithiy Notices R.A.S., vol. 83, p. 415, i 9 ' 23 ) 
actually assign to it a pressure of the order of 10-^ to 
lo * atmospheres. 

riie following speculations will show that probably 
an accurate method of determining the pressure may 
be developed from the limit of series absorption of 
elements in the hTaunhofer spectrum. To introduce 
the subject, let us start with the well-known fact that 
in the h'rauiihofer spectrum of the sun the Halmer 
series of H absorption lines abruptly terminate at 

lb, while in the Hash spectrum no less than 35 
Halnu'r lines are found. Here the ionisation theory 
(Iocs not helf) us, for all lialmer lines rcnpiire the 
same H atom (in the diquantic state) for alxsorption. 
We are therefore confronted with the fact that as 
continuous radiation pours through the 11(2) atoms, 
l>ulbes w'hieh lift the electron up to the 8th {|uantuni 
[)r])it are freely absorbed, but puhses which would 
lilt the clectroTi to the higher orbits somehow' fail to 
))e absorbed in spite of the presence of suitable 
d>sorption centres. Something j)revents the ilevelop- 
iiuMit of the H-orbits beyond certain limits. 

1 he next step is naturally to identify this agencA' 
vMtli tlui congestion in the reversing layer due to 
ligh concentration of particles. In order that (he 
7 th orbit may be developed, the electron should be 
apable of passing to an average distance of 0-532 x 
10 “ cm. from the nucleus. But if wdthin this 
listance it comes under the influence of a second 
nielcus, or another electron, there can be no free 
le\elo])ment of the orbit: the electron w'ill become 
•idler free, or attach itself to another nucleus. Hence 
or rays shorter than H^, the H(2) atoms in the 
Kirticiilar layers treated will lose their pow'er of 
kicking up the pulses corresponding to the Balmer 
cries, but will exercise a sort of general, though 
nuch enfeebled, absorption on all radiation beyond 

l c, somew'hat after the manner of X-ray absorption. 

I his part will be freely emitted only by higher layers, 
vhere the pressure has fallen to sufficiently low 
allies; in other words, if the solar atmosphere were 
omposed of 11(2) atoms only, part of the continuous 
pectrum beyond H^ would originate from somewhat 
lighcr levels thcin the redder part of the spectrum. 

I he idea helps us to get a clearer view of the origin 
i continuous radiation from the sun. For what has 
•CM said of H(2), absorption is a general phenomenon, 
ml can be extended to all other elements. Tn fact 
scrutiny of the Fraunhofer spectrum shows that 
uaiiium orbits liigher than the 5th or the 6th (total 
ua 11 turn number) are rarely developed. The follow- 
ig examples illustrate the point : ^ 

' S -i- KU...0II, Asltophysical Journal, vol. 55, P- ijjo. According to some 
111,1,1-. ab-orpt ion-lino of the n.ilmcr scries. It is always 

ti'n.ult If, tniri- tiu! l.-i-l lino, a- il is Usually very faint. 
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Jilf-mont. 

Last Series-line in tlie 

Conespondin.i? W ave 


Fraunhofer Spertrnm. 

Number ot fjn.iJ Oibir. 

H 


2238 



X714 

Na 

■2p^ ~ iid, \ = 4668*60 

3062 ) 

475 1 *89 

3437 i 

Mg 

2P-6D, A = 4351-94 

3649 

Ca 

2P-4D, A = 5188-85 

'■>3851 

2P-- 5S, A =*4847-29 

502S) 


For ever}^ one of these elements conclusions similar 
to that in the case of hydrogen hold. Thus, since die 
higher members of the scries lines are in the ultra- 
violet, there will be cumulative continuous absorption 
on the short wave-length side. Hence, as a rule long 
waves ^vill come from tleeper layers, short waves 
from higher "layers. How satisfactorily this view" 
accounts for the distribution of energy in the solar 
spectrum will be eviflent from the following passage : 

Both die oliscrved curves of distribution of energy 
in the solar spectrum (by Wilsing and Abbot) agree 
in having a much more pronounced peak than the 
black body curve, in being depressed below the latter 
in the violet (the dyop of intensity on the violet side of 
the maximum being eery sudden), and in coinciding 
with the black body in the extreme infra-red’' 


(Milne, Phil. Trans., vol. 223, p. 2x8). 

Thus for different rays wci' have different photo- 
spheres, but the distances separating the extreme 
photospheres probably do not differ by .so much as 
100 km. The photospheres and the reversing .layers 
thus get very much mixed up. Owing to the rapid 
density gradient of luminous nuitter (e.xcept probalily 
in the case of such atoms xis are maintained by 
selective radiation pressure) the luminositv of the 
concentric layers ronnd the sun decreases very rapidly. 
For example, il is well know'n that if, when obtaining 
the Fraunhofer sfiectnmi, exposures of longer duration 
than 1/100 see. are given-, there is no contrast, all dark 
lines becoming bright. But to obtain the spectrum of 
layers abo T 100 km. from the disc during total >solar 
eclipses, e:.posures of 4 to 10 sec. arc required. This 
shows that the so-called dark lines of the Fraunhofer 
spectrum are intrinsically r 00- 1000 times more 
luminous than the bright lines of the flash. Hence 
w'hcn we expose for the Fraunhofer spectrum, the 
time of exposure is too short for the chromosphere, 
which does not, therefore, contribute anything to 
the resulting photograph. In other words, Fraun- 
hofer absorption is caused by layers close to tlie disc, 
the higher chromosphere contributing nothing to the 
process. 

These ideas may be extended to stars. According 
to a rough calculation, if n is the quantum number 
corresponding to the last absorptiop line of the 


Balmer series in a star. 


/T\i 

, «ocy . 


I have been able 


to collect the data for three A-lype stars, a C'ygni 
(ab. mag. ~4’5), a Lyrae (ab. mag. +o*6), a Can is 
Majoris (ab. mag. -+-0-9). In a Cygni, 24 Balmer lines 
are developed, in Vega 17 (up to H/)), and iji Sirius 13. 
Now a Cygni is a typical giant star, Sirius is a typical 
dwarf, and Vega lies between them. It is generally 
admitted that the pressure in the reversing layer of 
giants is much lower than in dwarfs, and hence the 
great development of Balmer lines in a Cygnus can 
be easily understood. Sirius also shows more Balmer 
lines than the sun, and this is to be ascribed to the 
joint action of higher temperature and lower pressure 
in its atmosphere. 

For an exact estimation of the pressure from such 
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data \vc must wait for further theoretical and 
experimental work. Much of the idea contained in 
this communication is to be found in pai>crs by 
Fowler {Phil, Mag., vol. 45, p. 20), Urey (Astro. 
Joiirn., Jan. 1924), Wright (Nature:, yol, 109), 
Becker (Zs. f. Physik, vol. 18, p. 335): 

Megh Nad Saha. 


The Indian Institute of Science. 

f\ the first column of his article on chemical 
research in India, in Naturic of June 28, Prof. Thorpe 
makes reference to the past liistory of the Indian 
Institute of Science. 1 held the ollice of director for 
tlie first half of the period since it was create* I ; and 
1 am glad to have an opportunity of reljiting the facts 
with reflat'd to the Instilnto, now that it is " under 
the new regime.'' 

In the first place, the term "original ])urpose'* 
requires some explanation. 'I'he proposal to establish 
a " university of research for India," by the late 
Mr. J. N. Tala, goes ba*. . to the opening ot J.ord 
('urzon's viceroyalty, when llu? matter was first 
brought to the notice of C iovernineiit. After iniieh 
(liseiission between Mr. Tata and the (.io\ ernmeiit of 
India, matters t*)ok a practical turn wIumi, in the e*>l<l 
weather of tlie year i.Soo-iooo, Sir William Ramsay 
went out to Imlia, on the imitation and at the ex- 
pense of Mr. Tata, to advise on a selienu*. Sir W illiam 
advised in favour of establishing an institution with 
nuclear departments of chemistry, engineering, and 
applied bficteriology, but suggested that the main 
work of the organisation should be to develop in- 
dustries directly, and that proji'cts should be taken 
up, (levelojH'd until they arrive*! at a paying stage, and 
then handed Over to commerci;d concerns, 'fhe 
(io\ tTiiTUCUt of India rt'jecled this suggestion as 
altogether unsound, and 1 entirely a give with their 
eomliisions, 

ITofessor (no\v Sir Orme) Mas.son an*l ('ol. Clibborn, 
principal of Kurki hhigineering College, were then 
a.skcd to report upon Mr. Tata's scheme, and to make 
recommendations as to carrying it out. They drew 
up an eminently practical rcfjort, recommending the 
establishment of nuclear departments, a library, etc., 
miu'h <^*n the lines of Sir William Ramsay's report, 
blit pointing out that the function ol the Institute 
slio.uld be restricted to the provi.sioii for advaiicetl 
study and research. The only section of the report 
with which I am in disagreement is the building 
proposals, which, as C?ol. Clibborn afUmvanls told 
me, were drawn up rapidly, and were not checked. 
The report was accepted by the Clovernmeiit of fntlia 
anti by Mr. Tata. 

In August i*jof) T w^as offered the appointment of 
director, lieing iiformed b)’ letter by the Secretary of 
State for India that " in accordance with the v/ill of 
the late ^Ir. J. N. lata " it was proposed to found an 
institution for advanced study and research, par- 
ticularly in applied science ; and, on accepting the 
appointment, I was given copies of printed minutes 
of the Government of India, setting forth the whole 
sUiry of the Institute, and confirming the idea that 
the reiiort of Ma.s.son and Clibborn ha*l been definitely 
accepted and must be considered the basis of the 
organisation which I had to develop. 

r flid not know^ until I arrived in India a few^ months 
later that ^Jr. Tata’s heirs held a view of the matter 
different from that w’hich had been communicated to 
the home Government. They held, in spite of the 
opinion of the Advocate-General, Bombaj’, that they 
w t i e iiQt bound by the will to carry out the scheme 
agre(‘d upon by Mr. Tata and the Government of 
India, ;md they had informed the Government of 
India that they were only prepared^tq prpoeed^^witlf ; I 
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a scheme which left in their hands a measure of 
control far beyond that claimed by Air. J. N. Tala 
at any time. In a note on tlieir proposals, T.ord 
Curzou had pointed out that they w ished to establish 
a private institution financed out of the public funds. 

Though working compromises were arriwd at from 
time to time, it was not until 1910 that the matter 
was settled,' and then settled on unsatisfactory lines ; 
for to the constitution, as finally adopted, Lord 
Curzon’s criticism might well apply. Further, all 
agreements prior to Air. Tata's death were cancelled, 
and the representatives of Air. Tata’s heirs declared 
their intention to use every effort to divert part ot 
the funds of the Institute, and the whole of the 
accumulated balances, which alone were available 
f*)r properly eipiipping laboratories, to the establish- 
ment of departments dealing with " social and 
economic studies.” Actual and definite proposals 
iVjr the creation of departments of social ami political 
history, and of certain medical studies, were put 
for\vard, and 1 have masses of documents dealing 
with these matters. Thanks to the support whicli 
1 received from the then Rc.sident in A[\’sore, find to 
the tht‘n Dewan of Alysore, 1 succeedetl in resisting 
these proposals; but this gave ri.se to resell tiiieiit, and 
before the end of 1*^09 1 well knew' that L sliouhl 
have my work cut out to hold on lo my post for the 
eight years of active service in Imlia for ivhich I was 
ii])poiiitcd. 

Oil the basis of compromise we had begun building 
operati*jns in Alay j*>o8, and a provisional committee 
was appointed on which the Tata family w'as repre- 
.sented. I'lie committee did not, however, support 
the idea of establishing departments of social studies, 
and was wrecked before the end of the year. Since, 
however, small contracts which the committee ha*.! 
entered into were still running, Government requested 
me to carry on. In the autumn of i*)09 a provisional 
council came into existence. I laid before this body 
prop*')sals based upon the Masson and ('libboni 
scheme, which had been agreed to in Mr. j. N. Tata's 
lifetime. An attempt was made to modify it with 
the view' of including social studies, but the majority 
was against the proposal. The provisional council 
then entcretl into contracts for building, etc., amount- 
ing to more than too, 000/., and all appe'arcd to go well. 
However, the political element were not to be beaten. 
They found a flaw’ in the constitution of the council, 
and in Alay 1910 1 w'as informed by Government that 
1 must spend no more money until certain legal 
formalities had been completed. 

1 believe that I should have been well arlvi.scd if 
I luul cancelled all contracts, dismissed my office 
staff, el*:., and shut ilown. Such a course w'ould have 
been officially correct, but contrarv, at least, to 
civilian trailition in India. It was clear that Govern- 
ment dare not help me. The Bank of Madras did, 
however, come to the rescue, and 1 was prepared to 
risk accepting loams on my owm account. 1 carried 
on for five months; but I knew that the resolution 
of thanks passed by the reappointed council was not 
an unanimous resolution of good-will. 

By July 19TT the laboratories, etc., w^cre sufficiently 
advanced to allow of students being admitted, and 
the Institute actually opened. For a moment. the 
future looked promising, but not for long, for diffi- 
culties arose in which the later failures, now to be 
corrected by ” the new regime,” found tlieir origin 
In their report, to which I have already referred 
Masson and Clibborn pointed out that trouble woukl 
undoubtedly result if members of local educational 
and scientific services were elected to the governin<y 
body, as interests were certain to come into conflict! 
Were the Institute to develop on the lines they (Masson 
and Clibbortil laid down, and pro vide facilii invc w «+ . wUi- 
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and research in pure and applied science, it must 
iie('c^sarilv come into conllict with the interests of the 
ITiiix ersity of IVladras. On the other hand, the depart- 
men Is of industries of Madras and Mysore might find 
in its staff and laboratories the means of developing 
tlieir industrial projects. Actually, before I left for 
home c)n leave in Ap)ril 1912 , 1 found that the political 
opposition had added to itself a. service opposition, 
opposed to carrying out the policy of the Masson and 
( libborn report/ and supporting the. idea of developing 
the Institute on industrial lines. 'The position was 
fairh’ ho])elcss, and before leaving for home T laid 
tlie vholc matter before the Education Depart merit. 

Diirifig my absence from India an unexpected 
development took place. In the month of September 
I received a communication embodying what was 
said to be a resolution of the council, asking for an 
explanation on certain matters connected wdth the 
building operations, but couched in such language 
that I could only return to India by the next mail, 
and proceed directly to Simla, where 1 asked that a 
full in([uiry into my administration of the Institute 
shoidd l)e held with as little delay as po.ssible. T was 
r(cci\etl most sympathetically, and 1 was informed 
that notes on the matter were in my favour, as it 
Avas obvious to the authorities that an attack on me 
had been organised by my staff. I doubted it, but 
returned to Bangalore to find out. I then learned 
the following facts. The re.solution had been compiled 
by the official members of the council. It had l)ccii 
read through, or had been said to have been read 
tlinnigh, at a council meeting, and passed ; but a 
legal member of the council, on receiving a co])y of 
it, stated in writing that he did not recognise it, and 
that it prejudged every issue that it raised. 1 further 
learned that the officials would oppo.se an inquiry ; 
and later, when the Viceroy, as our Patron, orderetl 
that an imphry should be held, and that in the mean- 
time 1 should return no explanation in answer to the 
resolution, they flouted his authority, demanding an 
explanation of me, and when 1 refinsed to comply, 
■they addressed a communication to the Education 
Dcpartinent recommending that 1 should be removed 
from my otfice without any inquiry being held. 

Tlie iiKpiiry was held in May and June of the 
following year (1913). It was a lengthy business. 
E\cry one who had ever been connected with the 
Institute was asked to come to Bangalore, and to 
give e\'ideiiee, but not on oath. 1 was not asked to 
be present, and 1 heard none of the evidence, and yet 
the terms of reference were to incpiire into the 
conduct of the director." Towards the end of June 
1 was invited to meet the committee, and to tell the 
story of the Institute down to the year 1911, but not 
later. Before the committee broke up T was sent for, 
aiKl told that it proposed to give me the substance 
of its report to the Viceroy. What this amounted 
to was this, — that on two occasions I had failed to 
circulate papers to the Council, and that 1 should 
cultivate better relations with the political element, 

J lie matter about the papers had come out in evidence, 
but T pointed out that the records would show that 
it was untrue. The second item involved acceptance 
of the scheme for political studies, which would have 
brought me into direct conflict with Govenimcnt. 1 
had been warned to this effect the day I landed in 
India. 

it (lid not need the assurance of the Indian official 
who acted as secretary to the committee — I can 
nientioTi the matter at this distance of time — to make 
it perfectly clear to me that the attack which the 
official members of the council had led again.st me, 
had failed completely ; but 1 knew perfectly well 
Ihat as a non-official 1 could not w’in in this, conflict. 
That the Education Departmen.t w^s ^in, %j,dilei^^ 
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was obvious, and contrary to the hopes of my official 
opponents they made no move until, in the month of 
September, they wrote me about a further money 
grant for the completion of certain buildings. It 
was clear that they wished the matter to be dropped ; 
but a fresh outburst on the part of the official members 
of the council, who complained that the result of the 
inquiry had not been issued, resulted in a telegraphic 
summons to me to go to Simla. "When I arrived there 
I was informed verbally that the situation could only 
be solved by my resignation, and it was suggested 
that I should retire on my pension at the eiul of the 
following JVTarch. The prospect of release was in- 
viting ; but on my return to 13 angalorc a document 
came into my hands, practically by accident, which 
put an entirely new complexion on the matter. It 
was a co]iy of a printed minute of Government, dealing 
with the inquiry, and containing all that Government 
dared say about it, and a great deal more than it 
dared publish. With reference to niN^self, it was the 
fiiu\st testimonial 1 ever received, and if T ever destroy 
the rest of the vast accumulation of papers relating to 
this business, 1 shall keep it as such. However, it 
showed that, following my resignation, it was pro- 
posed to dispense with the services of two members 
of my stall, who were n(3t, knowingly, the subjects 
of the inquiry, and a third was to be removed t(3 
Madras to axoid competition between his department 
and n somewhat siiiiilar but inferior department in 
a Madras institution. L at once informed Government 
that 1 would not resign upon an}'' terms. 

However, my position w^as an intolerable one, and 
it w as clear that if i stayed on I should have to carry 
out a policy which 1 believed to be wrong. Even 
the stiinuhis of fighting against it woukl be lacking. 
I tlicrc'fore intimated my willingness to ‘resign, pro- 
vided that my colleagues w'crc satisfied. Two years' 
furlough, followed by pension, were actually due to 
me, and 1 only asked that the circumstances of my 
resignation should be made clear in a communique. 
This was agreed to, but the communique was never 
issued. TJie late Prof. Rudolf, professor of applied 
chemistry, agreed to accept six thousand pounds by 
way o" 'ompensation, and he was appointed honorary 
technical aclviser to the Institute, and the other pro- 
posed removals were cancelled. Prof. Rudolf left 
India in March (1914), but 1 did not get away till the 
end of June, exactly tw^o years after the passing of 
the resolution which gave rise to the trouble. 

Within a few months an oflicial cx-ineinber of the 
council w^as appointed to the vacant post of director. 
The new' day dawned, but the afternoon seems to 
have clouded up rather badly. 

The " new regime " will have found buildings, 
equipment, and organisation much as I left them at 
the end of eight somewhat strenuous years, and for 
which I had to beg most of the money. It will have 
found a policy against xvhich I fought, losing the 
battle and also my appointment at the same time. 
Had I been contented to adopt a policy of laissez-faire 
I should have had an easier time. I might even have 
earned the commendation of the powers, at the 
expense of my own self-respect. It now remains for 
the ** new regime " to sw^eep aw^ay the rubbish and 
carry on from where I left off. If this is done I shall 
have nothing to regret. Morris W. Travkks. 

23 Stafford Terrace, Campden Hill, W., 

June 28. 

Dr, M. W. Travers knows better than any one else 
the inner history of the events he ciescribes. The 
report of my committee dealt with conditions as wc 
found them, and the recommendations were made 
■with the sole object of indicating a remedy for the 
^^^jr^^nsatisfactory industrial condition in whicli 
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India now finds" herself. No one who has visited 
Bangalbre can have failed , to recognise the great 

_• tyJ. : j - 


impossible that Tennysoi^an liave intended to allude 
to the. lighter green of the young leaves — an explana- 


pioneeringwoik. which Dr^ Travers dia there; but the.. on w^h^ I believe, has been put forward, 
fact that he was. unable to’ carry through does not^:P', To a ’ " 


necessarily 


again we. are indebted for the description 
iy mean that, under different"" conditions, pf the recovery of turgor in plants wilted by the heat 
possibly determined. by past experience, the butcomeJ^Qf day, which is contained in A Summer Night 

might not be different. Jocelyn Thorpe. ^ ^ ^ ^ 

Imperial College ofiScienCe ahef Technolbgy; m^Jnerab e dew. 

South iKewington^ London, S, W.7. " 


Some Poetic Atfusioha to Phenomena of Plant 
, Biology. 

It is with a pbcuHar pleasure that one finds observa- 
tions, ordinarily recorded in the precise words of 
scientific usage, appearing in the beautiful and fanci- 
ful diction of the .poets. The following examples may 
be famili^ to. many, but I have not seen them men- 
tioned elsewhere in this connexion. 

It has been shown by A. K. C. Haas that the soluble 
pigments in. many flowers act as indicators, and give 
a measure of |he hydrogen ion i onceiitration of the 
sap, which in; some flowers becomes less as the petals 
age and wither, ,,Tliis colour change has been noted 
bv f^lmund Spenser, and in recent times bv A. E. as 
fallows : , 

Astrophel. t ' ^ 

Transformed them, there lying on the field 
Into one floure that is both red and blew ; 

It first grows red. and then to blew doth fade, 
Like'Astrophel, which thereinto was madtj. 


Burned in the of the.consuming day. 

We have all seen,ith^ ?‘ i|rey, fingers,’' but it takes a 
poet to stamp the picture in an. untarnishablc phrase. 

Finally, iii PrpmetheuC Unbound," Shelley 
alludes to the liberation of oxygen in photosynthesis, 
imagining that the spirits " Which make such delicate 
music in the woods " dwell, in bubbles, thus : 

. r’ . 

The bubbles, which tjie enchantment of the sun 
Sucks from the pale faint water-flowers that pave 
The oozy bottom of clear lakes and pools, 

Are the pavilions where such dwell and float 
Under the green and golden atmosphere 
Which noon-tide kindles thro' the woven leaves ; 

And when these burst, and the thin fiery air, . . . 

Have we as yet got so very far Jbeyond " the 
enchantment of the sun " as an explanation 

W. R. G. Atkins. 

Antony, ('ornwall, 

July 17- 

Electrical Properties of Thin Films. 


The Great Breath. 

Its edges foamed 'with amethyst and rose, 

Withers once more the old blue flower of day : 

There wherte the ether like a diamond glows 
Its petalsif^de away. 

The first is "the ifiia^ery of mythology, the second 
uses the samb illustration to contrast the brief life of 
a flower wilth'the;. unending procession of days. 

Again Tennyson gives us a description cjf the yew 
tree in stanza ^.cjf “In Memoriam," which contains 
these lines : . - J , , . 

O not for thee the glow, the bloom, 

, , Who changest not in any gale, 

Nor branding summer suns avail . 

To touch thy thousand years of gloom. 

Beyond this stanza, the early edition makes no 
further detailed, reference to the yew. Later editions, 
however, provide one additional stanza, a new thirty- 
ninth being intercalated. . ' 

Old warder of these buried bones, 

And answering now my random stroke 
With fruitful cloud and living smoke. 

Dark yew. that graspest at the stones 


The mechanical properties of thin films on the 
surface of water have been the subject of nuiny 
investigations ; yet little is known of their electrical 
properties. Whilst the electrical properties of those 
films which are formed on the surface of soluble 
capillary active substances can be readily investigated, 
using a method elaborated by Kenrick {ZciUchr. f. 
physik. Cheni., xix. 625), no method, so far as 1 know, 
has yet been described which can be applied to 



And dippest toward the dreamle.ss head. 

To thee too comes the golden hour 
When flower is feeling after flower ; 

But SorrowrL.fixt upon the dead, 

And darkening the dark graves of men, — 

What whisper’d from her lying lips ? 

Thy gloom is kindled at the tips, 

And passes into gloom .agmil.' . > . * 

Here Tennyson guards against the too literal in-r 
tcrpretajtion of “ who changest not in kny.^ale,",^nd.i. 
gives a wonderful description, of the lifi^tion pf this' 
pollen and its result of mahy months later, the firnia^i’ 
tion of the redjberry, red as a glowing tip on a piece5* 
of wood kindled by fire. The berry falls, the glow is V 
quenched, and gloom follows. This natural sequence;?, 

of pollen and berry, coupled with the u"'' 

" kindled," so suggestive of a fiery hue; 

NO. 2857, VOL. Xll4ivr' 


films formed by insoluble;, substances. The follow- 
ing simple arrangement has'Seen : designed which has 
given quite satisfactory reisdlts iff this case. 

A thin platinum wire d heated to white-heat by 
a minute gas flame in ah ^tthed Faraday cage A hung 
over the surface of water iii: thfe Vessel B (Fig. i). The 
platinum wire was connected with a quadrant electro- 
meter, and the watet in >th'd vessel with the earth 
through a decinormal taltoel "electrode. Between 
the earth and the electrdd^^%if^^ electromotive 
force could be inserted/ "TO have 

shown that the potential of the wire follows closely 
•the variations of ths" potential of the water surface 
when the distance between the platinum wire and 
the water surface does riot exceed 7-8 mm. 

If we put liow a droplet of oil on the water surface, 
•the electrOniet^.shbwS; instantly a change of the 
'*‘^t|nti.ah^.' 1 thej?ilfeire. ■ In order to comoensate this 
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cJiange a definite electrb^otive force has to, be cytes are full of such elements. ‘circular element 

inserted between the calomel ^elec^ode and the earth. . may also divide in snch^:l^raann^' as>to^ two very 
111 this way it can easily ^ be . Shp^ that ^ regular crescents; During 

molecular layer of oleic acid mak^s the water. Suraaca^iaheiCMsis distribdtabfi of'MfevfcJoltfi'^ is duite 


molecular layer of oleic acid mak^S water.§V- « . 
more positive by 0*22 volt, whereas the same' effeci 


&i^iosis. the distrihutibh^afSti^^jSol^rb^^ is quite 
J^liaphazard. During,; -sperrhatelebisis all the mito- 

• J.1 j.^ X 


for 1 auric acid jimounts to 0*27 volt and for olive oii^ ;,bhondria and the majfbnty ot'the Golgi elements form 

■b3^j;|bhe tail sheath; but aJeW. elements are plasterer I 


to 0-33 volt. On replacing” the ^ajer in the vessel: 1 ^ , 

a solution of a capillary active Substance,' datar 'arb^ilxouhdv the anterior f.^e;of nucleus; .and probably 
obtained which can be compared ,^yith those given by^ give rise to the acrosomjBC;' .i;v ^;.: -^'V^ Nath. 

.. T_ ... j ? Zoological LalxJratory.‘^’^?r^^■^■.X . . 

^50 per cent. Cambridge, July 


the Kenrick method. In tl^;^.,way .iE - 1 
positive effect eq.\^al to p'jz^J/ypJ^' fpr .^, 
acetic acid and a negative bnis equar to o-3S volt for 
a molar solution of. chloral' hydrate, whereas' the 
Kenrick method gave' for /;the' same solutions in a 
fair agreement + 0*285. andi- ;^o«365 volt respectively 
(Zeitschr, f. physik. C^^^mivVin-press):^ ^ 

The experiments :^arer tb\:pe continued, and a 
detailed account will bp, published in the Zeitschr. f. 
physik. Chem. \ A. Frumkin. 

Karpow Chemical Thstitfite; . . 

Moscow, July/3; . * 


The Oogenesis oi Lithobius. 

Miss S. D. King. in her note on the oogenesis of 
IJlhobius published in ;Nati;rk of July 12, p. 52, 
sa>'s : , V ’ 

“ Volk formation is from ; nucleolar extrusion, of 
which two phases can bS distinguished ; first, an 
Ccirly extrusion of particles budded off from the large 
central nucleolus, which retains its individuality, 
nnd, secondly, an extrusion of particles derived from 
the fragmentation of this nucleolus.” 

Tn a paper on the oogenesis 'of IJthobius now in the 
press (i’roceedings Cambridge Philosophical Society), 
1 have shown that there is no fragmentation of the 
nucleolus. 1 1 can be seen in the most highly developed 
oocytes obtainable from the 0)(^ry as a completely 
acidophil structure with promhient vacuoles. The 
nucleus at this stage lies just below the chorion. 
As to budding of the nucleolus, there are two kinds 
of nucleolar extrusions : small circular bodies, which 
generally form the. secondary nucleoli, and large 
irregular bodies, which are first pJ^stered round the 
nuclear membrane, where they may bud off smaller 
pieces, and arc later detached and lie in the cytoplasm. 

Nor is there any direct evidence for the statement 
that ” the later extrusions enlarge after proliferation 
to form the definitive i;^Qlk:’spheres,” All that can 
be said with certainty is that the nucleolar extrusions 
precede yolk formation, although a few may exist 
side by side with yolk spheres. 

With regard to the Golgi apparatus, I have 
definitely established . thkt. during fragmentation it 
undergoes fatty degeneration, and gives rise to fatty 
yolk, which forms the uppermost area in the centri- 
fuged egg, whereas; the r true vitelline yolk is thrown 
down. Both direct aiid indirect evidence has been 
adduced in favour’ 'bf;* this statement. The fcitty 
yolk is intensely blabkehed by chrome-osmium alone ; 
with Da Fano it turns btoWhish. The mitochondria, 
the nucleus, and' a fig^ Golgi elements 

form the central area, of the. centrifuged egg. 

In view of the remarkable transformation of the 
(iolgi elements in the boc^es. of Lithobius, which is 
paralleled only in SaccpCOTus (Gatenby), and also 


Approximate Rectillcatioiiii. of the -.Parabola . 

Recently 1 had to ascertain With some; precision 
the length of the curved path - of at 

elevations up to 40'" as compared witj^,th|e;horizontal 
range. ' ■ :■ 'O ■ . . 

The material available was a quantity of trajec- 
tories worked out in full detail by v small arcs.” 
The error in summing these small arcs. Jniil considering 
the result to be the length of the cijirv^ path was 
within ±010 per cent. The greatest, heights were 
also contained in the calculations.- 

Assuming the parabola of equal angle. of projection 
and of equal height as standard, and comparing the 
actual length, the length of a similar ijjircular arc and 
the “fudge” formula L = RsecE to;.’ this standard, 
the result is surprising, and is. . as' ^follows in parts 
per thousand : ’ / 


I’lfvation in Degree^ 


It) 

40 

30 , 

5 35' - ' 

; 40 

0 

0 

0 


. 0 

f 1*0 

+r 3 

' + 7*0 

1- 8 '*< 

.'4- 8*5 

0 

0 

O' 

4 - 0*8 

* 1 ^ 4’5 

0 

+ 2»0 

4-10*0 

4 -i 8 *o 

4-31*6 


Parabolic error 
Actual length 
K sec H . * , 

Circular arc . 


On comparing notes with professional b§llisticians, 
1 cannot find that the ” fudge R^ec E; was known 
to Tarlaglia, Galileo, Newton, or«Bcnjamm Robins, 
nor has ii yet been found in aii^y modern book on 
ballistics or geometry. I hit on' it myself by pure 
chance. Can any reader of Nature ; supply a 
reference ? 


13 Charlton Road, 

Blackheath, S.E.3. 


J. H. Hardcastle. 


Electric Gharj^ee'by 'Frieiioii^ 

The following quotations from a book printed 
nearly one hundred years ago (Murray *s ”. Elements 
of Chemistry . ” Sixth edition, Edinburgh, 1828) bear 
on the observations^ of dii anomaly in frictional 
electricity referred to recently in .Nature (June 21, 
p. 914). “ A white silk ribbon rubbed ' against a 

black one becomes positively electrified ; but if the 
black ribbon be worn so that the colour is faded, and 
if the white ribbon be heated, the latter will be found 
to be negati ve,. and ;tiie black positive.” 

As , a result of consideration of a large number of 
;such Experiments, ;M" C]Oulonib inferred “ that where 
in view of the egg ^ like j^n't spermatocytes of 7 -the particles suffered' a ;’tran^nt compression, th^- 
Tdthobius, it was considered desirable to extend thef ^oufe be more diEppsertf^ebi^ippme positive,* where 
investigations to the Golgi apparatus in the inale^ ^]^e:3^te:fe^%i^di^tetio^^h®^ndeiicy,yould be to 


germ cells. No fatty degenei^tion. of the appara . 
takes place in these cells. tbe^sp,ermat(%onia 
apparatus consists of at least .dhe/circulat elemen 
m the centre of which is a . archoplasfi 

Touring the remarkable grQy^:'%hase the circt 4 il 
element proliferates pr9fusely,;sdL3^^^^'^^"““^ 


g;. This , ihferenig^ rie^ receive support in the 
IjePeht^^'expenmetga^^with ^ r^ sniooth ebonite 
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Prdf. John 

subject ;of. the' IrMioaQJsW^ 
one -whch.offeh.^’ ^ 
of the first imp6rtan]^;i^spfedtiiffi.ithe W 
surface chemist 

consideratitm^Bfa'Ilaira^^hdam^ in charact^^ 
for it apo&'g|^Et|r9i^^?b^ amount of light bn.,. 

$|jitne''^bhemical elements during ’ 


~'r€. 

^ the 6 } 

, q'Si»nt»ty;0(;bij 
distutfei^ ^ 
.‘eiod syenil^' 

■ distu rbing' "imd- .pr^t 


i^^d, thorium, then wc can 
c6n|toncy of ratio. For if 
the parent magma a 
[e.^rjilt radioactive elements 
jatio, and if diorites 
/jitjlfji but still without 

-o subsequent ages 

the ratio of uraniumJt^t^bnu^-rMarying in the same 
manner both in gran|teigf[dioBte§i syenites, and the 

«v\Aivvv«n MmII 4 >£ I^A aIiTva a 11 ^ 


the 


geologicaP'^^lbf&W attainable in no other 

. way at the present. time." JUIUJUICI uum m ^i«uffi.c^;'„viiuncc9j ayemu's, fcuiu Uic 

, The fact tliat . tfie radioactive elements of the mother magma, yiaU cont^ij^^tS bo alike in all. 
uranium .family are widely, indeed universally, dis- This subject natu;'ally^)i(ia^^^ '.to the interesting 
. tributed in.- .tlM /ro,cks was determined, in the first conclusion reached leigh that the first 

: instance, by.thd pir^eht Lord Rayleigh, who in 1906 formed silicate in most exceptionally 
^publLshed ap^jj^t!en;sive‘ research on rocks of various ricli in radium. Jo little about mineral 
kinds. ’ found that elements of the genesis in rocks. ‘ a tempting fiel^ 

thorium family ;are. just as widely distributed; and for speculation. TjiieVjci^^fssl^^um.is isomoi^^^ 

further, it ^J^upd that there appears to be a certain with the oxides of nrarilum^'afib thorium. It seems 

well-sustjaiiiedfwl^tto^^ between the amounts of these probable that herein is "’sbmb'i&pl^nation of the accre- 
element^presi^tij^ rocks when the uranium tion by zircon of radioactive e)£m'ehts from the magma, 

and the thbi^^|ibnteht of the same chemical division The radioactive centre tht^^n^ipating becomes the 
of the r'ocks^;£r^&m^'re^ centre of a minute field- of ..intense ioni.sation. These 



■■ - — ^ AW 444.1 IXU 111 

and 0 9 of thorium. In iiitonncdiii*te.l-ocks 

the rorresponding raitio' .is . 0-76: 1-64. In the acid 
rocks (granites) :tlje*; ratio ,, is 0-8 : 2 0. For acid in- 
trusives .it .is ,i' 4 .j:.! 3 : 3 .:';?,Thc mean of all acid rocks 
affords 'short, ,wc find a ratio which docs 

not varjr rh|icfi .pr6m';if,:8. In individual rock speci- 
mens thisS;|r^l|ao seen to hold ; but exceptions 

.are found. "'It-is-.,pest' revealed in the general means, 
as, under ,the; 4 onditions,‘ nSight be expected. To wlmt 
may this fairly constant ratio be ascribed ? 

The rate of dec^y.of: uranium is nearly three times 
as fast as, jthat of V thorium, 'Obviously the precise 
numerical valine of the., ratio referred to must.liave 
been changing throughout geological time and must 
. continue to change., The prahium will have dwindled 
to insensible .amounts long before the thorium. But 
the fact that there -a,ppeats .to.lbe a numerical ratio 


statement might Iw qdotOTf‘ 5 fr|ltt‘^^me such way the 
gro\yth of mica or hombl^iS^*awUnd zircons may 
originate. ' 

This concentration of iKWiqnhtiye elements gives 
rise to the radioactive :h^p,^ jfound in certain rock- 
forming minerals of eaHy.' cgnsoli^atjon-rrliotably tlie 
brown micas. These very/'wiau^iful/manifestations of 
radioactivity inf the rock^.;^s|i.m^y questions. It 
is remarkable that the earlier oJ^Seryei^s regarded these 
minute objects! as organip’^Ui;^''*'^’'^^ * - 

for this view appears 
when the containing piiiiCTi 
temperature. The haipff ' 
definition. 

Far-fetched as such ^ 

we must remember that'; thfev’^eal 'hist^^ of tlicse 
objects was at that.:pbridj^absbrut^ undecipherable. 


. The only basis 
n their behaviour 
[f kjsated to . a high 
iiheji or lost all 

kon may appear. 


, . M, 4U1.1U vwj\;vta was uu .ttoaoiuiciy unaccipncraoie. 

which IS presptvpd divisions It required a gerieratipn!^{:spfe^ discovery and 

of ite- amounts involved ‘the. brilliant advahce.iS tebiight to light radio- 
may difie> ^tftctivity, the .ttansfonrimg^at^^ the phenomena 


troll 
Now 


ling condi^*^]%'^^K 
ow if alT rbc^^^^ff®^; 


their orj^m from^ 


qof material radiation^ 
^“'>ssible. '..Sollas) Bbfor 


fore .the real explanation was 

«.!* iuvAv, 'c .. mvaxmo, uejivj.9 vu^j^efiod of these discoveries, 

some world-magma 4 j^«««tia-; 4 §uggested'that the^.'W^^ way caused by tlie 

tion which do not sei|S‘ rate elAi^ts’iri'^the niiclear zircon which 
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;5^ven tays operate pn the.auica'anB the outer 
^ • ,^5eQfthonum-Ci, 


wonderful similanty of dioifensjons and stfugture 

veciled h\ these objects seems/0 ha^^e$<^p6<J^nLOticf 



With the advent of radical 
simple In this new domain' 
upon radioactivity, cheijafa; 
many curious facts haye 
time we can determin^i 
the presence of radii 
and, given the halo^ a 
tells us at once wh'ftK 
or by thorium. Soml 
generated in a curious ,of the 

gaseous emanation of ^tHe,^>^hmijf^’fa which has 
wandered from the'radiuW and 

has become occIuded|Sit^|'^§pfi^Ucici/ These then 
have become centres possess 

ing characteristic "diScffiidns'i^ei^^^ exotic 

* ‘ These are ' tfie^‘''oMy^l^ree; sprt^^ of haloes 



0-041 mm. m 
thus readily 









built The fundamental assumption 
IS that the ^-rav is the all-sufht lent 
sount of the halo For example, 
the atomic debacle from uianium to 
lead takes place m fifteen staged 
Of these, eight are attended Ijy 
the expulsion of a helium atom ^s 
ai tt-ra> carrying a charge of two 
units of positive electricity Thm 
range in air of these rays varies from 
2 7 cm (in the case of the rav 
fiom uranium-i) to 6 97 cm. (m the 
ease of radium-Ci). If the atomic 
disintegration occurs within a mica 
flake, these ranges are reduced some 
two thousand times 
We know something about what happens along the 
track of the ray in gases. The particles of the gas 
are ionised Bragjy^p^^ the curve of ionisation 
Jft found that the curve was alike in form for fx-ra>s 
of long range and of ^uuge, and that the ionisa- 
tion rapidly increaiied feefore the ray lost so nuu h 
of Its kinetic energy. longer effective The 
^.ray i/ju^sWed to the 


[iijsS ^|be four rays which' 
uranium Jadd the ordinates at suflficicn’ 

^are'^hich are . : 'gives us the integral curyes.^ p] ^ , 

. r ' b^ar close pompati^iijl 

halo. The apices of the curve^, 
rings of darkened mica which lie' arQUi 
The depressions^f the integral .91^^ 
in the mica as annular areas of feef ' 
here a difficulty arises. Our met! 

these curves assumes that the 

as if they travelled in parallel , liueSgi£;'Bu^ :<ih - fact 

‘ jurve 


origin, inesc are ‘ the 'pniyjjpree 

reconcilable with radm^ ^ ^ 

It is desirable to recall here the foundations upon | they diverge, and when we plot the 
which our knowledge of haloes is 


out the 
lum, 
y, or 
iand 
This 
these 
actual 
14;\:to the 
^nucleus, 
tedepjeted 

^jirrivfiig at 
mica. 
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' Tom''ation curve for thorium 
haloes 



as to allowr for this divergenqe;i.^g^g 
all accordant with the halo., .. 

In order to explain why the IiMu;! exhibi 

the effects of the divergence of ttie.rays^^9,niay assurn 
that something like photographt9j.jteyer%j Qr.;^^i;ilarisa 

1 ^ -^t}v.|)fiow© 

"'‘*^%of th 


range of the*, ray 
effectively— it* comes 
Suppose now tf ^ 
is attended with c 
affe( ting the iron 
m colour. Then; 
path of the ray 
end of Its trajei 
minute particle^ 
the eight rays 
mica within a 
zircon at its ce§1 
which is defined' Ky; 
charged from radilii 
rays. The radius 
be about the two-t^pi,.^ 

.say, 0*035 lU vtb? 

the outer dimension will 
ing ray of radium-Ci d . _ ^ 

effects of the four least oehetratinii 


point where- 


iqwn micas the ionisation 
iiqal changes — for example, 
;that the mica is darkened 
iujg; intensifies along the 
‘‘ j*tfst at the approaching 
iippi is contained m a 
sfircon most generally 
^on the suiroundmg 
^glutne winch has the' 

’ Vj^pst boundary of 
|i^j|elium atom dis-_ 
■\^etrating bf 'thr 

j^;d 7 . 'p?,-rrr?r 

;vs.Qtth6.uraniui 


tion occurs w^hen one ray ;trayer^s|.,.‘ 
by a preceding ray. This weaken^?' 


inner parts more than it affeeja pf th 

halo, and it follow^s that the , ultufiaate/jeffec^^^ 
the same as if the rays had beph vie^ 


p^fthfiJputermos 
l^ati^araSects this 

't ‘jfi- 


also explains the early appe; ^ 
ring of all; for a minimum of, . 

It is not at all an improbable assumptioii ^at reversa 
plays an important part ,in,. 5 he.genemtion-.Qf the hal 
as we see it. .. ,■ 

We see, thep,. that we jcah. foretell the appearance anc 
dimension^ of .the.innWy paits a 

it originates frp^ .urap^^^' tliOTidin& ra^^ 

' we finChalQes;ri0f ;m thesi 

jealini 
mean 

’ ‘ ' ^e^"ein yire find ai 
Hpa^ivity of th< 
science..' 

iritegral^ .curves of uranium 
^ajfna^atjon^lialpes,.. m see that in th< 
irip^ijimi (Figs. I, 2, and 3) t 
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ill*’ lutio inn<fr rirt;^ of i^n/alJ radiiw. /n the? casi^ 

of tfioriijTn, tw'O such m^riUapntar dost* Thos€j^L;consti'tuWi> the . latent, image. It may per>i>t 



clevclopmeifli, Sprh rings are' fotind well develop 
and easily jnieasurUVh- around nuclei of extreiOe- 

We possess ji» haloes it means of identifying tht^ 
l>re;:>eri«:tf“ <d radioactive siilistariees in rocks whirh 
mill h t^^Hcx'nds in sensitiveness any other known 
riiclhod/**' The^ dect transeends in s**nsitive- 

ne^s chemical gravirm-trir metfioch of (letfction many 
thousands Of times. 'I'he hillionth of a ;/rani ol radium 
per gram of rock may he ilelrrterl hVlIn « tro..<o])e. 

Ihit we /mtyhavea zircon niiriciisof th. five-ilioiisandth 
of .1 niiUiwHre in ilianuter. V\'<- m.iy >ufipose it 
cfidowed ,with‘a radium riclmes^ iai rii\ live firin g ie; 
great n.H ob^ined in the riehe .i /inous mea .ured hy 
Lord Kaylc^h. . Then the ma ., nf radium involved 
is only or tfu- tnillmritli of the hilhonth 

of a hliek^ mav show a fjerfeetiv mea .iir 

able ftttii-^Blifiahle ring. 

The this extraordinar\ ‘^errsitivitv i. 

ohvuHWv Thy ‘Judo i.'. always old nlteo \< r\ old, 
and thrOUgJti-'albt^^ SUco^ssive ai/es n| -rologir.d lime 
the IC]^)jlj|ftttdb effect is slowlv addui!* np. It i.. in 
fact, not found in the youngi r r<M k . We (H nei\r 
the final tTfeels^of «iieh leelde i.Hliati.in es.ieiK a> 
vve niay detect on tlie pholographii' plati-, alirr long 
exposure, Stars which are for e\rr in\ isjhle to the eve. 

On^ this , account, also, th<' halo j> important to 
ciuuuical JfCK'rice. ‘ It giv<*s us a riuims (d esploratiou. 
almo.st'Urf|i&im7'into the past historv ol thr ehemiral 
eleTnjE*nt|Si/)^yMt^ ; we tnay an.swm- <|iie.stion.s 
whicK'Umy'Vof^^^ in ariv <Uher We 

ean?^tglV;iJf radioactive eli rnents lorrnerK 

lifteny' m of disintegration or if other 

radiuacnive elemcntis existed in t/a' remote pa^t. The 
.^importaiit rpiestibu as to whither during ‘eologieal 
time radioactivity has been a dirnini^liiug j benomeimu 
may be answered hy the halo. Fur the halo i.s, in 
fart, a sort of hieroglyphic, a writing iti th<' rock'., 
wiileli adtnits of interpretation ba.^ed on todav’s 
e\])erieure of ' what radioactivitv 
is e<|iially inifiorhmt 
to kn^vv, as Altai to 
rhauLes of the earth 

elements evolved tiM?rmal energv as they do to-dav. 
or whether in the ])ast notablv biore or’ imiahlv less 
energy from this sounv alTeeted the lartli. 

rjial haU>-re\*<‘rsal is an aetual and delinite pheno- 
menon seenis certain. We eannot, iudred. b, M,re that 
it is (juite similar in character to photographic reversal ; 
but it arts much. in the same manner and theri- is 
considerable proWihility that the two phenomena are 
A crv nna h the same in character, 

riu' thcory 'of'plaitograpldc rcAXTsal mav he .stated 


.U negative. ekvtro.st£itic field. I bis ionised sy.stem 


and : the developer. 
liberated and is built up in the ionised region to form 
the vksilde. imagers/, typical course of 
events in the case eitposure. 

Suppose, liovvever/ We' prolong the exposure or use 
a very powerful source of illumination. The electro- 
static* field around the illuminated point grow'.s stronger 
and wronger until finally the in.siilation breaks down, 
'I’fiere is then rc-com bination of positive and negative 
ion. and the plate is restored^ to its original state. 
At this stage development ^'ves no visible image, 
dlir image ijas, in fact^ been reviTsed, tlie former 
latent image having disappeared. 'I’his i.s tlie first 



» «' I I'r u.inm h.Uw*s in varimik nf th'wlfjpniciii. 

I nmi l.oin^t^r (aainto^(]>cvoi)i;in). 

u v. r.^al. If »xjK).surc be continued beyond the point 
ol nn-i rsal. tlie original phenonienu are repeated and 
a new latent iniaire is formed like the fir-st one, and 
.10 with eontinnoiis exposure .th'e events in the fihn 
railioaetivity imailees. All this j are repea tei I, I he sueeessiv'e reV'Crsals nuiv be denion- 

to the {jcologist. I'or he wants j strated by exposinj; for increasing periods eonsecuti\ e 
i the past history of the surfaee j areas of a photooraphic 2 )late.-^'f%',*' ! , ■' 

. whether the known radioaetive | The .i-ray carries a 6ertai)rt, '^quantum of enerirv 

aeeonliiif: to its initial velpoty" when it leaves the 
transforming atom. The raj^'^'sists of a helium 
atom earrying two unit . pbaMiS ’ ; charjtes. In its 
l>as.s.i!;e through the mit-a it d^Vork of ionisation. 
The orifjinal chemical. bon^jBt'i&^l&lurlicd. and under 
the inlluence of the' i6iiisl,ti5inj[.ia^mic svstems are 
built up which are s^l)l< just‘as;ihe latent imaoe is 
stable. But it is Igohiceiigfiblfeilmt a 'second rav tra'vers- 
injr the s.mie or a.'ncatylf^j^benl region mav destrov 
this equilibrium add to the original 


. energy .Thesexelectrons penetrate the new fending 'appS^, at least in some caVe7‘ to 
eri.uu ,l,stan.;e from the illummated point; which result in, bleachmgJTf the mica. Possibly successive 
may^occur. In c.xnerimcnts 

NO. 2S57, 
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I ,.}' 1) (>l rninutr llalo^pll<:re> tonuinA a lujilcus 

a* < urau 1> rtntrtil, ^ If two Muh nuclei un; .su/lkicntly, 
;tifja(«int« tf)i! halo of the form of inter- 

M Min;.' spheres, I’hm; adja«Tnt nurlei may give rhi^' 
to a prar ■ilmpc'd halo. Tliertf smits no doiiljt that 
thfir d< veloprnent is controlled hy the nudeus in; 
« \<*f y An tliv hlea«'hing is no ohjcciiori to their 

radioai live origin,. i>ul in fi«;t supjiorts it, I >er no 
aiuriialive to the* view that they are true haloes 
lait of remarkahly small dnmn.sion.^. A jirolon^rd 
:.ea!i h for Other Swarnir* of the .e hah/e ; has pro\i d 
unaviiilirig, 

It t*. of interest to nolife that halof . mav 1.^- 

fu»t impc^ssihly generaterj liy one oi the known 
element'., UtV they inn^t oriffinatc- Inmi .1 uljaame 
Si) leehly ntiluuu tiv(' that no knowfi ffief|i«.«l r,| nh erva- 
ti«»n would detect its fiolioaMivil > . I'Li . tolluus horn 
the extremely :sinall trajtM lory ol th» n .ponNihh- I 
rays, it will he reineTiihered kii»ljerlr)rd Ion- i 

ago pointed out that there esiai d a .i.rnn xion iM tvvMn 
the initial velocity with whi< h an »i ra> ua. e\p« lled . 
artd the perio(|,0^f the eleincnl giving rise to it. th iL'er j 
ami Nuttall dtOWed that a de/inite rel.itioo w.i, de 
dm ihlt% most dimply shown hv pliaim:.' tie h»g,irithm 
of the constant of, transformation ai/ on .t tie- lo;.Mriilini , 
ol ihfj range of the ^^-particle. I hn . lo.ited. the 
eletiietUs of each rad iouetiv'e lamilv an di .t rilmied 
approxirnaldy aloijg a speeihe right line, .md the liiavs 
lor the Mraniiiin, ihoriutn, and .Ktiiiiimi >etie> are 
sensilily |wiraliel. Frcaii thi'. ins e.iigaiion lieigei in 
lericd that elenients emitting •< parti(h> nl vtiv anall 
langei would possess so a rate (j 1 tiaii d«»iniation 


that no known instrumental mrihod winild n v» af 
the hict that tfiey were radioaetixe. 

Theagedong integration effe(‘te<l in the hal<j. hovM. vi r, 
■.riin reveal radhatciive ph<momena far l»e;.-.nrl the 
penver^pf instrumental mc^asur^^^^ ft n, thi n tore. 
'n6t that ih dsbese haloes we d* leet tla* 

radioactivity of stmie of those rare elements whi«h 
this mwa first rcvcaletl to science. 

Iwistly, one r taispicuous fact is every when- liined 
upon IIS in our studies: of scarcity of visihle 

radir»aetivity m the rocks iifld the immense anti<juity 
of that will* h w» ol»-«‘rve. In itie a}»-.en»» ni ihi.-v 
i of tfadn- radn*.n tiv it\ into the pa^.t. wr iniglit <juile' 

; rea oiiahlv hav*- argued that in Idnm r gn)]. .gdi al limes 
1 nianv ot rh'- kreavn elements were in pru< t ^ . m| radio- 
i 'J’he study ot haloes rule- lait this 

i view. Again, vvlial radioact ivit v we an- .i* ‘piainled 
with ha, not originated in recent liim-, It dates 
hack into the oldest rocks. Jdie appearaii* • ' whi'di 
f endeaviiurcd to deserilic sfmw tlm «learl\. 

d*he n-vt-i'.cd or l)la< kem d up haloes n| tie .\i’« luean 
arr* entirelv dillerrait in .i[)pcaran« c fro!'i tlm^e ot 
l.ow« r i*al;e )/on age. imh crl the geo|f>gi->i niav l»y 
lla-.e ap[>earan.es derive strong rviileuM .1^ to tlie 
relativi- anln|iiit\ ot the nw ks he d«-ah willi. \Vc 
ariM- imm halu -’tudv more than evtT impi* - < <1 with 
the inuneriHf- ago nl lh« oh ua nts. and vt 1 wo know 
that sotm- n[ iheiii an- to-dav perishing oli the earth 
and that a delinilt period is plai ed to llaii t'xistence^ 
What the halo iiltitpatelv shoxvs is the reinotenes-' of 
those pa^t ages w'liiijj|i probably witnessed the evolution 
ol the elenients. 


The Malarial Trcatinciit of General Paralysis. 

1 ,M)|< many years it has been ualiad that ih«- liiiiain tin* mimher of patients hilhert«> treated 
infercurrenco of an nettle spc< die lever, h a-. an. ill ; W'orUei-I Ouiighl found impn»\'emenr in all 

ei’ysi[»ela ,. in « ,tse’, <>1 ig-neral paralv a*. .U (In- m .ane, e\iej»( one ol i weU e early cases ; in a scrie- ot .i'%\ lnm 

is Ire.inenflv lolliiwiii ji\ mailosl impn.v i meni 10 ilir patient^, in w horn t!ie disease wmuld be more .idv am i-d. 
general Minditimi. and alli iiipts li.ivr h» en made to improvement has been reported in six out ol nine 

pnniilt lemi’ lolls I»\ the mdniMoii i.t .01 aiiilieial «aa-s. 

pvreM.i. In ioi;-.\..n J.Mtiegg mtiotinitd the imihod In de.ding with s\ [ihili.s of the central nervon- ^vsUin ^ 
ot inoi ni.1i loll with iiialaii.i. .\hoiii ^ . ol hlood the eeia hro spinal tluid affords an indicator of the 

an* taken liom the vein ol a p.itient ailienm Irom mllanim.itt>r\' eh.uigcs takinic plllce in the br.iin .ind 
benign leiti.m malaiia ami nmiM-diatelv mjdlid -ub ^pin.il enrd, and tlie erticiency of treatment mav be 
uitaiieon.lv. ml tav em»n d\ , or ml i a mnsi nl.o I v into • < s»im.iled h\ the resultant alteration.s in tli(‘ fluid, 
the gemt.il p.ii.dvth I’he avuage imnlMlion (uriod So long .is .1 positive W'assermann Oranv ollierabmuaiial 

is alumt ten d.iv .iitei whiili tvpieal mal.oi.il .itt.ieks i reai lion is given by the flukh it cannot l>e considered 
a|>peai Winn the p.iiient h.i-' pas^ed ilirtui.dj ten | that the disi'a^e has Ivecn eradicj^fvd. In <'asc> of 
or twelvi aita<k-. ilu m.ilari.i is atle^^ed ov tla ' gener.il paral\si>. treatment by dru^^s ha> vi-rv Iittl(‘ 
ailmilHst rat loll ol tjuimm- .iml .1 lonmi ol ms^s dv afsan intlmnce on these reactions ; neither has it been found 

is given Impiovenieni is oliM-rved soon alter the that imuaihition with malaria, although producing 

cure 1*1 t'e nial.iri.i. and in e.irlv »ases o( gtiural remis.sions. lias any effect in diminishing tin- inten>itv 

paralv si. ‘he |•atlcn^ m.iv hn onie as e,ip.ihle .1, hehire ol tlie W'assermanri and colloidal gold rem lions. \o 

till' on^. I i'\ (iie dise.isig \ on Janregg oht. lined pro- patients have Iveen obsei^d for sufficient length of 

longid remissuin.s in mure than htty per cent, of his time to determine what jieriod of improvement mav 

eases, the most noticeable features being the cOssation anticipated, but it must. I>c remembered that 
ot tits, better arlieiilatiotw\iind |:eiK*rai im^ sjKmtaneous remissions^ are common during the course 

in the mental ami physiol" txmditiom/ of genera] parrd)\sis, and that relapses invariably 

I nn*pe.iiu»bsen ers have re|K)rtod tx|uully good re.suUs ; follow. In view of the persistence in tin errehro- 
in a M TU", v>t <*ases, Cicnsimann tounvl remissions ^spinal fluid orthc evidence of active syphili-. it e.umot 
in "ixty eight per cent. ; Weigatult obtained improve-" "tc expected that remissions following malarial inoeula- 
ment m tot tv-four out of fifty patients,^ In Grgat ^ipn will differ from those xvhich arise spontaneous! v. 






Ill ir >tatt ul ktiDwIcdiie, only speculation 

1 > ..n* vinini: the nuMje of action of artificia!^^ 

j,' {1 \i.t and probably specific antilwdios, . 

j M I K i ra ! » A i 1 1 1 - rca t d i tTicul t v in to the cent rill 
-v -icrii , u !c.ay be that pyrexia' With leiicocytosis in^' 
•t-a- imnascs the acH*ssibiIity of the actuarj 

;i. !; -lie to the passage’ “of V;ul»5tances from the 

bl .M,j -tr .1!)!. Purves-Stywart suggests that the re- 
ail due uj tl»y. destruction ill the febrile 
n a* tion ot -ome of th’cffo^W affecting the eerefmd 
wlb. ib« -|>, rific organism of the disease lieiiiLi un- 
alK tid. lie Ijas publish(‘d dcseriptionc of t^^o wises | 
*t ‘jt iur.d jxiralvsis treated by malarial inoeuKiiinn. 
t<ill..\\rd by a course of intm-cisternal injci'tifn-- ol 
s:il\'at .-aiii-i d st rum, Tn the ‘resulting remissi<»ns the 
<i rt bro -pirMl l 1 uid became completely nornial in oiu- 
w>-- . and tin- pleoi ytosis was markedly diniiiiislud in 
ifu •»ib« r. riiis result is of great iniportam e in indiiat' 
iiiL: tiia» I!'. il. trial inoculation^ t'ornbined with a siHiihe 


j anti-sypl’iililic treatment which can rea«'h the cerebral 
cortex, may pxove to be a means of t'ompletely arrest- 
ing the disease; ; ' 

: inoculation with malaria is not entirely without 
.drawbacks : there is a definite risk of the parasite 
I being c onveyed to other persons by the mos<|iiii( 

Board of Control has issued a letter to asylum super- 
intendents recommending a iitimber "of precautions to 
be adofUifi against this risk, fn advanced castes tin* 
atiaik of malaria niav hasten ilie fatal termination, 
but. in \iew ol the hopeless prognosis of general 
paraly.sis. this mortality cannot be considered as a 
oonti.i-mdie.iti<»n tn a treatmc*nt whic'li in early casos 
piodin r- Mii li marked rcMuissicms. The serious natuu' 
»»! the dis(\is» , and the complete failure of anri-sy|)liiiitie 
tuatn.tnt t«» haM- any elfeel on its I'oursc, chanand 
that i\tr\ t'ndea\(inr should be made to investigate 
and ptilt <t a inellmd w hieb offers some hope ot 

iinplnx I !5,t fit . 


Obituary. 

"ik WiMJAM A. IIfki>ma.\, I’.K.S. I ^o.ooo/ loas-ist in tb* building of U Dcw' department 

1 111 , diath of Sir William Abb a Ib rdmaii Limii I le rndow* d an exliibilion, and he bonglil 

• •n bib. 21 will be deeply re-rcltfd b\ natural- and luiiuMud a biiildiuL’ .n Port ICriii its iin in.‘'lilulc‘ 

i'l^ in main parts of the world, h'or srxrral \ rar.s bis and ilub lor lishrrmen, I'nr tiu? last do/en \ears ni 

nmral bialtli bad been bad. Jli< onl\ sofi. (ironzf. his lih- ho had become* greatly attac'hed to Port ha'in, 

wa- kilird in the battle of the Somme, ami tills ralamii v where he ownrd a house at which lu* resided during a 

a«M'ntn.ii«d an illness fn»m rluumatism wlii< li hft n»n.,i(|i-iablt jiart of eac h yc^ar, lli.s intere.st In Manx 

bnn part itdh- crippled and with serious In art wtakneS'H, alfairs w.i^ simng, and he W'as |>raeti(’ally re.spon.sihic* 

(b h.nl be-un lo shake off the rheuni.it ism when his for tin* fonndalion of the new (iuvernment Museiiin 

wilt* died alter two days' illness from pm*umonia. and at l>nu.ida>. 

iiiM* thc fi his health I'ontmued to bo bad. Ib* b.id llcTcImairs lile-work was, of course, marine biologv : 
l'Mu tcf London on,tl»e day that be died to be pre-ent that In* becati by a .series of dredging expeditions in 

at tin* wedding of hi.s daughter, and had arrangec) i(» : tin* l■'ilt!l <d horlli ; descloped in the Chalhfif»<r nlYu 

1 « .i\ «* bi\ ( ipool three days later for till* IJritish Ass«)i ia- | .md lontinin cl when he went to Liverpool. ']Iic‘re la* 
ti'-n Met tine at ddronto. | lonnd a n.dl eroiip of amatcMir naturalists whom he 

llt-rdman was born at Edinburgh in r.S5S, and was mganisro a- tin* fjxerpool Vfarine biology ('ommil Ice ; 

<*«!i!iat(«l at the High School and rnivcr-it\ in that In ciiitlix cd m arly .ill thc'sc origimd workers. 'I'hey 

«ii\. lie -raduated in seienee in and w.is lor piosc«iitcd a<ii\'i*. sV'.lern.itie, biologfe.’il in\t >t ig.it ions 

.* dif»ri luac assistant to Sir ^V^vil^‘ 'rinmi-on. 1 hen in tin* Iridi Sea n uion, at. first hiiing .steam lugs for 

in we nt to the office, w liere he worked unde r their dicdgiiiL! and trawling c*\pedif ion's. Tlnii they 

>ir jidin .Murray, and began the c]e.^^ riplion id the lilted emt a biolo;.>ieal station at Puffin l.sland, in 
l unlealc* « ollections; a work which he lini-lied at An:,d«* ''x . atnl l.itcT built Iw'o stations at Port lu'in. in 
Liverpool, fie went to the lattc’r cilv in iSSi. when tin* LN ol M.m, In i.Sc^2 fb rdinan org.ini.ecl (In* 
tin I'nixersity College was estahlisheil. a>. the I>eib\ •-(icniilic v\<jrk of the f.,ineasliire Sea Ei.-heries Poiri- 
pode>s«>r of natural history. In igic; lie n tincl Irom mittn*. and per.ajaded the Latter bod\’ lo found the 
la- eliair ftlien timt of zoology), and became pnde -or luMn rii > J.abcuatciries at the University of l.ixerpool, 

' f ‘'M-anography, ,a po.st whicli lie held lor a xestr. ami at Pied in barrow*. 'I'he result of flie-,e a<livitic*'> 

'•V i.en he re tired as EmeritU-S Professor. His «-onni .\ion I Ini'* heen a very satisfaetor}* bioiogi<*aI survi*y of the 
vv ith t Ik* University of Liverpool did not. how ex i*r. 1 < a-c* | Irish Sea, summarised in five volumes of a luuina 
1021 : he was* ^ mcinber of council ami of various and Flora/' and a long series of pajiers on fishc ry 
liitees. and during the la^nt term of 1921 he was j subjects written l)y,|lerdn»an and Jiis rolleagm s, and 
\ i« c-ehaneellor fn the ahsene?. on si< k l<*ave. of uiblished liy llic,* Fislicries Committee. 'Pbis work u.i^. 
U’ . \dan:i. He had a room in the Department of at first, financed li;rally, but, latc'r. it wa.s siijijioiic d by 
/’•'-k-.x . nnd he was there aJmo.st ilaily. At ila lime government grants with results that b.ivc* not bei n 
* i i i- d«';ith he was engaged in a research on the satisfactory, , The ;|6c.arcop have tended 'o 

•L.jv of Ramulina, decrease^'- there his been aii unneiessary I'ontrol over 

l» rin^ The Litter part of Jus life Herdman \Vci.s a', expenditure, and ai^ insecurity of tenure of pfjsi lor 
par.ii.xily wealthy man, find (wdth his xvife) w^a.s- the scientific men employed. 

. donor to the University; He endowed Fn 190X-2 Herdman went to OyLin for tin* : r<';iter 

‘ * or ot (‘lo-y in 1916, and that of oi canography of a year, at the request of the f’olonial Office, lo 

,. In n;2^ he gave the University .a *suin. of^^tiidy the [>earl -oyster fisfferics. He w<nl cmi .iL'.iin 
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irJi* rv fnym^ the G 6 V<'mm<ibt/>?T|ic 

r li< <* \|K:fJi lions a very < oruinibte.l^i^ng|<;ul survi:p|^ 


;i \r,,r or iv\o later at the ri'r|tu‘.sl oJ the syndreatfc of^ llerdman personal! v waa an education in the lii-lie 

, iirl wiiii'l^ had ot ^£ilvord tearli utlie 


ivorj^nd lioyv. to j)lav, but be ne\cr knew what 
. . ... .... ....... . ...... tc jliijje,',.. The .short . mentoir ht* wnne 

Oi the pearl banks, pubUshed in by t>iS Who was killed in tla* War, was. 

Koval Soeioty, at^j an.hyfjotbesiH of pearl hnmatioh^ inspiratjpn. whi> read it. and 

whiVh ha.s givtui.^rill? to much eontroversy. lie was,. ';^3 altjaysf ‘wi.slaxl that, it. had be^" made publi* , and I 

' - » -» .4 i^-if t ij — 1 o. ,.:. .. I gjr VyjlHam Ilerdinfip’s if it is ever w ritten, 

will be an. inspiration nTan whether he In* 


so-’. e|e< ted a fellow of the Koyal Soeiety, ami was 
if . Ion i-n Myretury in 1916-20, He was president of 
hinneim Soeit?ty in 1904, pre.sident of Seethm H of 
Uritbh Association in and j>re«.ident of the 

As.sfic ialion at the Cardiff rm'etin;.' in i»>2o. Hurinv 
tlie wiir years he was ehairniiin of ihe drain K< f 
(War) Committeo of the Koval Suoetv. Ih w.i. .1 
inemlM-r of various ofUriul »onnnission. af»d .i<ivi.*a\ 
M anoi it I i-es, and. gave exjiert te.iirmar 'jihirr (jlIht 
similar bodies;'';: Jle rereived rnanv ho/j-.m rhirin;» Ih\ 
lifelinie ; hC; H.Se. and hh.H lh» I 'niver 
.^ity of a . o. tfn- rniv» r.^iiit-, 

of 11 arvuril^’JGjilt^ Sydnt v atirl West Anslralia. 
lie wa.s irlftdo'^ji-.tC.ll.Tv. in and vva^ ktnV'hled 

in 1922. • ■ ■ 


jnlere.sted in sc'icnce or 

When Sir William Ilcrdmah todk a holiday it was to 
wi»rk%anfl J have had the pleasure of seeing" him at sea 
working with the late Sir John Murray, Haei keh and 
others, and also years . a|jO-.Kbv^^^ him organise 
ehildren’.s parties with an understihding with whieh one 
floes not usually credit great mbp of scit*nee ; he might, 
in laet . have been the author of " Peter l^tn.'V Nfi man 
was ever tnade to feel a fool by Hefdman. and it is only 
a great man who has that attributed It nee<ls a man 
with a big brain to lecture''^ l^j^htific suf)je< t.s to a 
large audience in such the^ subjec t is 

lear to <?verv one, even intelligent. Sir 


IIerfhnnh:Wi?^^^^ all. a liehl naturalist ;ind j VVilhani i lerdman had thi^;p! 5 ^eryf|i 'an extra<)rdinary 
s\ stemaliarpf the type whi< h seems now to he jKi.s dug. , flegree. ^ 

away, ..His knowledge of st»e(‘ies ol animals wa^ His last years were full of sorrow, but with in.> ehar- 


away. His knowledge of spet ies ol 
e,\t ran rdinarily good : helpful (and at lime-, emharrass- 
. ing) to his colleagues and assistant.^, 'rhi' fine 
/oologieal knowledge wa.s of immena- value to him in 
his fishery investigations. H<’ was advenf urous. very 
aetiv<', and inelined to “rough it " until middle age: 
he and his friend Isaac Thomp.son for a time went 
regularly to PdrjtErin flay to swim during t he ('htistina.s 
vneations, ii keen travellcT ami yuehtsman, 

and hail visitvcf ‘Tm»st countries in the woild. Kor 
maiiv years luf owned small .steam vessels whieh la* 
worked JKunsdf Jup , west coast of Seoiland. round 
St. Kilda, fCrid through the Orkneys and Shel lands on 
his trawliniy' and plankton e.xfjcditions, lie alwavs 
Itmi strong interest in arehioologienl investigation, and 
'with his friend P, C, Kermode did a goo<i <h.il of 
excavation in the fsle of Man, while at one time or 
another he had visiteil most of the ()Iaces of anthropo- 
logical interest in the continent of hairope. In his 
own home lie was at liis best : an aecomjilished talker, 
most ho.sjjitahle and good-humoured. On his fiftieth 
birthday his family presented him witli a pij»e, and 
after that ho became an inveterate smoker. While 
his interests \vere thus very wide, he was first and last 
a marine biologi.st, both as an investigator and an 
expositor, and it is in this direction that his influem o 
was most widely manifested, and will be most .sacllv 
missed. ’ !• J- 




His last years were full of sorrow, but with in> rhar« 
II teristir plurk he never let others see lUv >a(lne?,N in 
his heart. The strain had told upon him, however, 
.ind he knew ewa ry time he went upstairs that he might 
not real h the top alive, but he did not let that interfere 
with his work or the pleasure hfJ gave. to others. 

I le died .suddenly as he would have wished, without a 
long illness, which to him would have been a terrible 
trial. His friends, Liverpool, and the whole world 
have lost a great man, and those who knew him in- 
timatc-ly ean to a small extent realise, the sadiu'ss felt 
hy his three daughters and their pride in having such 
a father. 1 would just like to 'tell how he died, a.s 
then* wire many garbled; .reports-^ which gave* rise 
to iiiisuiuhTstandings. He? travelled to London on 
Monday. July 21, and gave a: Jittle .family dinner on 
the eve of his daughter’s wedding, : Before going to 
bed he went out for a short strdlbas was a very frequent 
eustom of liis. and in the strcct jie' had a heart attack. 
Portunalely, a woman was passing at the time, and 
.seeing him in distress helped into Ihe nearest 
hoii.se. whic'h wa.s a small hotiftlT^but by the time the 
cloriur had arrived he was d<^ud•^•■^The doctor then sent 
for the |.H)licc. who identified; him by’ pit pers in liis 
jjockets. It is tragic that not with 

iiiin : but it is far more tragid^tba|t^^j:thc false reports 
should have caused any • misufid^^^ding or been 
misinterpreted by those who did npt'know' him. 


Wk regret to announge|iliS^t^lpw^ : 

ir in chemistrv 


Mr. I'lmviN ‘I’itoMrsoN, who was one of the local 
honoran sciTelaries for the Liverpool meeting of the . " ^ regret t 

British As.sociution lust year, sends the following Miss K. A. Burked assi^hi^’ 
^ at University Colleger 


tribute . 

Sir William Herdman was 


$ know^ 4 ^oU£ltout the V I'feinrich was 

world as a groat ^anoawpher, thousAnds'. ^JrianV^^ni^rtTnt 

u 1.0. Ill addition, knew htra as a delightful personality, ■> 

anti tlM‘re .ire others who had the privilege of knowing 111 , • 

111.' kiiuUst. mostiii^hi'erj-, most fronwlsiti untTu/Vw 

I n I u of men . J 9 .,hayC;d{npyYr^.^.bir.;i^dJ}^iaJreiys^ 1 ulvrAatfat sixtv-four vears of as^p 
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Kill Ni triti* »?*»» <>^ the Bjitijili 
th»" Ci>mnK*nt.s in bijj^ " 
ih nuK-' Road, ys an ex:^ffii“‘ 
in a lettjpr-^tft 
the |M>iiil 

nAic tion art' not temporary 

Tt M!*;val f»t any ^pec^neQ^pyj|^^.,fi^ of trifling 

j»iU'r<*>t woulti d isorgani^^^^ ^ ibMibilion aiul study 
"I I It 'S, and would add.j^O' of the m i ious 
investigator, ihe not ask ttir tliis 

r„l!. would in moat t%§j^;*^cape from a dillifult or j 
Itlicalf position by cxotigl^ tliieir discretionary wto. j 
On ilie other hainl^. thfc^prp^^ museums object 1 
10 the r>iU on two categories of per- | 

Mii-'.ible loans are not tlifciS|B;:w)iich they j^artieulaily | 
.'t-ire. and the «'ondU.ibn.s 'imj^sed are onerous it not ! 
nii}M)ssibIe. 'Ihe MusqujiiiS Association has then- . 
i..!*' passed a re.'iolution djf protest, and has oiu t' more | 
. for a Royal ronlmission to iminire into the | 
Aj.»»le yneslion of', ijie . national organisation of j 
’!.i:-eiims. The re.solutipn, ^hich has been sent to j 
tl-r Prime Minister, is a/fpllo\vs : *' 'I'his Association 1 
n jn ts that the British Museums l^ill No. .2. promoted | 
1:1 the interests of proyiridal museums, should ha\a‘ j 
l r('n introdiiced withcjpt consulting the body which I 
!tprest.nts those museui^s and knows their net'ds, j 
.Old expresses a hope tU^irthe Prime Minister will be : 
-o goocl as to receive ^'deputation from tlie Museums j 
\NS()ciation. which wduldtckplain the urgent lu eessity | 
lor the appointment Of a-Royal Commission to impiire | 
into the work of all the mn^eums of this country.” 1 

rift; continued cIosiilj| Of the Museum of Praetiial j 
(hdlogy. London, Wjus%scussed at the meeting of ; 
the Museums Associ^^oh'iast w»eek, and a resolution 
ii])on tin* subject wa^ passed, to be forwarded to the j 
pre-^ident of thc Education. A cinestion | 

asked in the Tloustf^ot Commons on Monday bv j 
.Major Church, secretary of the National l iiion of 1 
ScKsuitic Worlcorsj^ some interesting in- 

lorinalion on the' liiaftd. The <|u<*slion was : 'L> j 

ask the Idrst Commiyil^er of Works if he <'an stai< 
how long the Geolojgic^ 'Museum will be closed h»r 
icf'airs, in view of tnfet'mportancc of the innscum i«» | 
Ihe nation ; ahd'^B^fffh'e state wliy the structural \ 
alterations and irepi 
not conn 

tHvn locidod with the erection of a new 






Cancer Research 
twenty-second 

discloses, satisfact^w i3Ri ^d«| |8a-Qttross. 1 h 
iii ihc jiatioiial "linanccs arc sound, though^ 

ji.,. , comes from subscriptions new 

lalH^ralorv at Mill Hill, adjoinip^g*. the 
Mc'dical R<'seareh ('bimcil .md ddc-ttf' tljy^ 
of lht‘ execiitor.>^ of the htte A^'.C. ^StrOtuK.Jlias been 
erectt'il, and the laboratories at.. Qupeft Squat c 
eoMtmne to in.tki* the sound contributioUi^jDito our 
knowledge of the biologv of cancer ^Ixvays 

clhiracderised then aclixities. Aftei:gpi;plo||jm 
eu‘-sinn the ITjtul has fouml a nteans ^d t^ ir^i^ati n g 
with tlu‘ Ihiiish ICmpire C.incer Caiib^[f%vthrough 
tlie appointment b\ the Royal Socie,t>t.;4JLi|;^M^^ 
Kest'anh ( oiim il ot an advisory co|anu|t^e^which 
will adviM- tli(> ( ampaigii on the allt^tj^ioi^^^.lliuds 
h»r mvestig.oit)!!. I he Middlesex 
IIosj>iiaJ. and the lomd have [akpi^yiOtriibia^ ,re- 
pie.siiii.iiives on the grand councilm;the Campaign. 
It IS h(»j»«‘d that by this arrangemehti,.the new*est 
(Mganisalion for the m\ estigatiort Of,pa)nrbi^. JUBy have 
the advantage^ of the experience gaijnied^^^tg^gb .ntany 
\eais by the older bodies. •. 


ilions and repatrs^OW' being undertaken w<Te lacking 

conimcncedr0^:'“';in reply, Mr. Jowi.ti, ^i-.-irlv 'the cl< 

(onimLssione^pi Works, said: “It lias now i j,, m.^n and ex 
locidorl to"j^?^^c3t'' with the erection of a new i respect of \ 
l uikling at SbifthlgM^ to house the ofC.a-s ' disease'- after- funiour growth h.-is 

of the Cioological Su'ty^jrandfhc Afuscum of J Practical started Asa 


.\<ij\iiv ill thc‘ experimental m^|^f|{fTioh of 
t ant ei has rt'cenlly centred largely "ground the 
rf latnin betwf'en certain forms of long-COnti^UBrl skin 
irntalion — notably by tai'-^-and the;,deyel8ptnent of 
malignant tumours. One of thfiVj mbst^potcivirorthy 
contributions to the same topic,:^^’bttti^^rom; the. 
observational si<le, is contrj.buted^&^^jBi!;.f?i^Ie^^ 
Scott, of Bioxbnrn, who has 'practi^^^f'' many 
years amoii.: tiie operatives iu thc ScottiihSshalo oil 
works, to i .e eighth scientific^report of the Imperial 
( aiu er Research ITind. We have here- k singularly 
exhaustive study of thc inflammatory ^hilition.s of 
the skin brougiit about by the’ repeated irritation of 
crude paraffins and the conditions under which 
caiuer develops in the affected' areas Of Skih.^ Dr. 
Scott’s obm-rvations, which are illustrated by .a large 
number of illustrative photographs, are particularly 
valuable, becau.se they comprise the htetbry^pf nearly 
tw<rnly-!ive years — a continuity inluclO so 

in clinical studiesy- '^he^ dmn^ out 
close pa'rallelifiin between ' paraffin cancer 
experimental conibl^r especially 

in respect of the length- of ‘thb^^rodroirilS Stages anrl 


^h t)ln^y. and a " Stippllfrrii^ntary Estimate for the 
pi‘*\ision of funds fpri^a is being presented 

the House at The repairs required 

to tlu‘ present buiiditl^^.‘'cyfiable it to bo reopened 
to the public arc but the; 
hmnistrativc work, of the^.pcologic^.. Survey ..vvijld 
t’ll b»* ( arried on, and.tlAe 
'he Library and Map; Rdbj^^i&''‘jregard^^^^ 
pHt of ilio question, the.exte|l^^i9n;pf ^ 


s a result.pJ.his jvork,- preventive mensuri's 
have been installed, th^ fre.sh cancers 

will no doubt\.cleveld]^’fpr some., time; as. they do in 
tniice, as the^^^ult^of- past irritatioh^ybut in the end 
ius 'pictair6^ ougl}^i^^;Jt0^b^6lne a nniqiK* 

'b1stprickt^lr^f<dl no longer exists. 

is the phrase in w J)j<Ji 
j sumV tip'^ of. the debate in tiie 

^.on July. 22 on the education 
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itir .scoriii^f points tor tlu'ir rr'sprr li vf jjarlics. 'I'hfrc 
was ^(‘ficral agreement tlial the ])rol)leiii of atlolesecnt 
ediKalion is of ])ara?nf)iint iniporlancc, and Mr. I^'isher 
and Mi. Wood were to that extent at one wdtli Mr. 
'rrevelyan in lii.s proposal that for the next few years 
extraordinary o1tt>rts should he made, wliatcver 
politiral ])arty may be in iiower, to pn)vide for a 
KiiMl mereasi^ in the nninher of secondary school 
jMipib, Mr. 'rre\'elvan snj^j^ested that their nnmhtT, 
whieli is already donhl(‘ what it was only a fiwv years 
a^o, should l)(*af.»ain doubled within the next ten years, 
lie is h*ss sanjjjuine than Mr. l isla'i' as tri the jKiitMi- 
lialiti(‘s of day continuation s( hooK, and laitl less stress 
than Mr. \\'oo<l on the ini])ortaiH'e ol (»-ntral schools, 
but is williiif.^ to support local ellotls to »le\'eloj 
either, 'riiere was no dist iission of <*diM at ir)nal aims 
and no nwival of the ])ro|)osal made two years af*( 
for a conimi.ssion of iiujuiry into the subject ; V(*t. a^ 
.Mr. Wood remarked, th(‘ mere expenditure of much 
moiKW' will never be enou.nh unless the sysKan lx 
iij.'ht, and unless we know where wt* are ‘itx! 

what w’e want to f^et out of it. .Mr. 'I'rexclv 
assumption that “ theia* could be no rli fituamce ii 
main objective in education of su< ( ceding govern- 
ments” may br* convenimil for presmvinf' harmonv 
in parliamentary debates, but there is little else in 
its fjivour. An authoritative statenuMil on tin* sub- 
ject commanding general respis t would do more to 
piomoto r«*al ethciency than the expenditure of many 
millions, and is doubly <lesirable in view of the antici- 
pated great e.xpansion of secondary ediuation. 

.Mk. IIoovkk, the Secretary of ('ommerc'e, r.S..\., 
in addressing the 1 /aak Walton League at Lhieago iu 
Kpril last, spoke of tlu' attitude that a good govern- 
meiit ought to observe in its i oiisideiat ion of IisIum v 
]) n»blems. 'riioiisands of geiiei'ations of free lisher- 
men have established their liadilion to catrh un 
hniiled lish. but now this tradifiou eucoiinlc'rs the 
spirit of motlern industry. 'riuMc is over-lishmg and 
depletion, so that ah-eady the systematised fishing 
trade, with tlu' “ (ItMUonic a.ssistance ol the fin can,” is 
rapidly desti-oving the J’aciiic salmon rivers. Long 
villages situated on rivers and seashores e.stab 
Jished a right to deposit their waste products on tlu- 
luaiest stream or lureshore. Little harm .was done 
iiginallv, ])ut now the modern factory, the great 
ity with its sewerage system and the new oil driven 
V(‘ssel. an- rajiidly making tidal rivers aiul shores 
iiK i'i'dibly loul, so that another ancient privilege has j 
become luerwupatible with a tisliiug iudustry that 
seeks to develop as others have tlone. J'inrlly. tlu 
eontliet betwt-ej'. federal government and local 
autonomy (as repre.sented by the American St.iies, 
or the provincial systems of regulation in (beat 
Britain) has. so far. led to’ confusion of policy and 
waste of elfort. To the.se problems, Mr. Hoover asks 
the fishery administrators to bring the coiitcmplative 
mind, the faith and optimism, and the patience and 
rt-serve that come to the followons of Ixaak Walton ; 
ami. oiu^ may add, without any suspicion of eynici.sm. 


Tine leading part taken by .Me.ssrs. ('hanre Ih'os. 
and Co., JTd., in the development of optical glass 
manufacture and their succe.ssfnl t-fforts during the 
War to JUeet the enormously increased demands are 
well known. These, hovvovor, form only a small 
part of this firm’s contribution to the development 
of glass manufacture during the last hundred years. 
In 1821 Kobert faicas Chance purchaseil the works 
of the British Crown-(Mass Company at Smethwick, 
and thus provided the nucleus round which the 
modern works of Messrs, (diancc have grown. Lver 
since then, the name of Chance has been intimately 
associated with the history of gla.ss making in B>ritaiii. 
The firm’s first achiev ement of outstanding importance 
was the introduction into England, in j8j 2. of the 
nianiifiicture of sheet glass. 'I'his was soon followed 
by the production of rolled plate and later of ” figured 
rolled ” glass. In r8|o the firm inaugurated the 
luamifacture of thin glass for micro.scope cover- 
glas.ses, whieh greatly extended the possibilities of 
airur.ite microscope work. For many years Messrs. 

( Iiaticc* have provided a large proportion of the 
workl’s supply of glass for spectacles, while retent 
dev (‘lopnu-nts include the production of heat-resisting 
gla.sses for illuminating ware anti of chemical resistance 
glass for laborattiry ware. An interesting record of 
the firm’s activities and achievements is contained 
in an illustrated paiuphlet, “ lOo Years of British 
(da.ss Making, 1824 1924,” which has recently been 
issuetl by the firm to commemorate its centenary 
celebrations. 

1 'nK building of the Idterary and Scieutitie In- 
stitution of J^ath was opeuetl in Jaiinarv' 1823. 
Huriiig the [)ast hundred years mneh good work, 
espt‘ciall\' in geology, has proeticded from Bath, as 
the names of W'illiain Smith, T.oii.sdale, C.'harles 
.Moore, and H. 1 1 . Winwood bear witness; and Uil 
museum of the Instilution houses many specinieiis of 
.scieiitilie importance, notably the fossils of the ('harh-s 
Moore collect ion. Unfortunately the good people 
of Jhitli did not keep up their interest in the sidt- of 
life- represented by the Institution, and of late years, 
particularly during the W^ar, the building was falliiiL 
into decay, not without danger to its contents. Xo 
there seems to be an intellectual and material revival. 
KT'pairs and rearrangements have been effected by tlu- 
/eal and g( nerosily of a few, and in one year <k)oo 
visitors liave passed through the pillared entrance. 
But more needs to be done if the Tnstitulioii is to have 
,1 home worthy of its traditions and of its beautiful 
:ity. It is proposed to celebrate the cenlenarv' next 
I an nary, and the most appropriate form of celebra- 
ion will be a pecuniary contribution forwarded to 
I the Secretary, Mr. J^. H. Martiueau. We cordially 
oininend the a])peal to our readers, who will be the 
more ready to help those who arc helping themselv es. 


Ilf .e ks i!i v ain, for the (jualities ho postulates do not 
f in i.) etune to those who look at fi.shory questions 
tlnniiub Mificial windows. 

NO. 2857, VOL. XI4I. 


'J'liK fourth Annual Report of the Fon-sfry (’om- 
inissioners for the year ending September 30, 1023, 
shows steady progress in afforestation. J.)uriiig the 
year, 10,463 acres were planted wdth about 18.000,000 
trees, mostly conifers, the species userl being Scots and 
Corsican .pines, Norway and Sitka spruet-s, Ivuropeaii 
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and japancso larches, and Douglas fir. The cost of 
planting a\craged 7/. per acre; and this figure in- 
cJndcd preparation of the ground, draining, fencing, 
actual planting, filling in blanks, and weeding. Except 
fur seed, tools, and wire, the whole of this expenditure 
\va^ on wages. The total laud ac(pnred during the 
four years amounts to 170,207 acres, of which 121,015 
acres are classified as plan table, the remainder being 
either too poor or too good for timber production. 
Ill addition, eighteen Crown woods, formerly under the 
t’oniniissioners of Woods and totalling 120,000 acres, 
were transferred in 1923 by Act of Parliament to the 
l\)restrv ('ommissioners. Two maps in the Heport 
,liow the situation of all the areas now under the 
control of the latter. There are now two schools for 
the training of woodmen, one at.Parkend in the Fore.st 
of l)eaii, and the other at Beaufort in Inverness^ shire. 
K(’search and experimental work has made good 
pKygress. As many as 143 experimental plots, which 
are regularly thinned and measured, have been estab- 
lished in (liiforent parts of England and Scotland. A 
I eiisiis of British woodlands is in course of preparation, 
.111(1 a summary of the completed statistics for twelve 
(.ounties is given in the Report. The Forestry ( om- 
missioners were represented at Ihe British Empire 
h'oreslry ('onfcreiicfe, which was held in Canada during 
the summer of 1923 ; and a full account of the im- 
portant resolutions passed by the (.'onference is 
a])[)onde(l to the Report. 

“ Mkt 3 -:oroi.ogy in Education ” is the title of the 
reprint , now published, of the papers read on January 3 
last at a conference of the Royal ^leteorological 
Society, the CR'ographical Association, and the Science 
Masters’ Association -(iMessrs. George Philip and Son, 
i.s‘. ()(/. net). Sir Napier Shaw, who presided, intro- 
duced the subject as the study of weather as a scienlilic j 
siibjc'cl, and Mr. J. h'airgrieve in the course of the 
discussion claimed that ihe conference was a success- 
lul aiteiiipt to get geography teachers Jind meteoro- 
logists to talk to each other. Mr. G. M. B. Dobson j 
contributed a paper detailing recent results of research ' 
especially in regard to cyclonic and monsoon rains, j 
Mr. L. B. thmdall in a paper dealing with .school work 
in meteorology pleaded for the creation of a joint 
advisory committee of the three bodies to decide j 
what should be taught in this connexion, and .Mr. 
\\'. (t. W. Mitchell directed attention to the use of 
wireless in relation to the compilation in schools of 
noplic weather charts. During the di.sciission* Sir j 
Kiel lard Gregory and Mr. W. K. Whitehoiise both 
eni])hasisod the position of the teacher of geography, 
for whom the results of meteorological .science w^ere 
merely initial data for use in the class-room. Dr. 
th C. Simpson advised teachers to teach meteorology 
ht cause it is a body of knowledge to which the pupil 
should be introduced. In any event the conference 
made (]uite clear that the current geographical, 
teaching concerning rainfall distribution in relation 
to winds and pressure variation requires considerable 
emendation. Sir Napier Shaw stateef th&t the wfind 
distribution was only known for about three-fifths 
of the earth’s surface. .1. ^ 
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Tin*: library of the Chemical Society will be clo.sed 
for stock-taking on August 4-August lO inclusive, and 
f^yjill close each evening at 5 o’clock from August tH 
until September 13. 

Dr. R. E. M. Wheeler, Keeper of the Department 
of Arciurology in the National Museum of Wales and 
lecturer in archaeology in the University College of 
South Wales and Monmouthshire at Cardiff, has been 
appointed Director of the National Museum of Wales, 
in succession to Dr. W. F. Hoyle, who has resigned 
owing to ill-healtli. 

lx agreement with the programme of the Triter- 
national Commission for the Fppt'r Air, the IMcteoro- 
lo«ieal Office of the Air Ministry sent up tW'elvo 
rogistering balloons between March 3 and 22. The. 
Mt U'orolngiral Magazine for July states that of these, 
nine instruments have been found and returned. 
Fight asci'iits were made from the aerodrome at 
Shot wick, near Chester, and four from Kew' Observ- 
atory, the losses being respectively 2 and I. The 
greatest height reached wms 19-3 km., 12 miles, the 
^s IxMiig towards points between north-north -ea.st 
and south-east. During live months w'orking, 80 per 
cent, of the balloons sent up have been found and 
rel urn (.‘(I. 

A l).\Nisir ship, the (iudtiiaab, started from Thors- 
I havii at tlie end of June, according to the Mcicoro- 
I Itgical Magazine for July, to visit settlements in nortli- 
I east Greenland. The vessel is to keep in com 111 u idea- 
I tion with Jan Mayen by wireless telegraphy, and 
I meteorological reports arc being transmitted via 
! rroinsoe. Keports from the Godthaab in the area off 
north east Cireenland in about latitude 75^ N. have 
l)e(*n received b\’ the h'orecast Division of theMeteoro- 
1 logical Office, and they exteiul the information of the 
daily weather charts into the region of the Arctic 
n(.)rlh of till island of Jan Mayen and south-west of 
Spitsliergen, Irom lioth of wdiich places daily reports 
are regularly received. 

rxDLK the auspices of the Royal Society for the 
T’rotection of Birds, a bird .sanctuary has been estab- 
lished near h'arnluiin, in Surrey, consisting of .some 
tweiitv-sc*\ (?n acres of wild gorse, heather, and w ood- 
ind, and well watered. This is eventual U'’ to become 
the property of the Royal Society for the Protection 
of Ihnis, .so that it may be obtained in perpetuity as 
a wild nature reserve. A watcher wdio is well versed 
in woo<.l-craft and bird -lore has been appointed, and 
an earnest appeal is made for the sum of 500/. 
to provide him with a cottage so that he can con- 
tinually be on the estate. Donations will be glacllv' 
rcceivctl by the hon. sec., R.S.P.B., 82 X'ietoria 
Street, T^ondon, S.W., or by Mrs. Minchin, Gorsedene, 
Farnham, Surrey. • 

Thic marine biological laboratory at Wood’s Hole 
in Massachusetts, founded in 1888 and for many 
years a centre pf attraction to biologists of all ]iart.s 
,,of America, is to be developed on a great scale by 
>nieans of a gift of 1,400,000 dollars from the Rocke- 
feller Foundation, the C'arndgie (?orporation, and a 
'^fund endow’ed by Mr. C. R. Crane of Chicago. A 
^ciombined laboratory and library building is to be 
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ronstriictcii at once at a c(jst of t>oo,ooo dollars. At sequence of geological events, including the lava 
Wood's Hole, which has been called the sumine flows and the recession of Lake Texcoco, with the 


( apitol of American biology, zoologists, physiologia^^H 
embryologists and botanists gather every summbr^^ 
both for independent research and for theoretical 
and practical instruction courses. During 1923’’^ 
seventy universities and research organisations coii-l 
tributed to the support of the laboratory. 

Hv virtue of the Importation of Iduinage (No. 2) 
Drder^ 1922, and (No. 3) Order, 1023, respectively, 
the names of the golden pheasant and of the covnmnn 
i>r mute swan were added to the Schedule to the 
^Importation of Plumage JVohibilion Act, J921, which 
contains the names of certain birds whosi^ plumage 
may be iinjiurted without licence. 'I'lir .Advisory 
Uomniittee appointed under the A( i has jiow re- 
< oninnsnled that the common or unite swan should 
be removed from the Schedule, but that the golden 
plu'asant sliouhl remain then*o.'. Ihe Hoard of 
1 nule accfjrdingly desires it to be kmnvn lliat an 
Order will be made in due course removing thenanu 
of the common or mute shuiii from the Schedule, with 
elfect from ( 3 ctobc'r 1, On and after tliat date, 

the plumage of this bird will accordingly lie prohibited 
from being' imported except under Pioard of Trade • 
licence issued in accordance with llie ]>rovisions of 
the Act. The right to im])orl tlie plumage of the? 
gcjlden pheasant without licence* will e'ontinne as 
hereto fejre. 

Dr. N. JI. Darton, geologi.st, has left Washington 
to join the National Geograpliic Society’s e'xpeditiem, 
wliie h is exploring an ancient temple in tlie X'alley of 
Mexice^ the oldest ruins so far discovered in the 
Americas. Dr. Jfarton will study esiiecially the 


3 ^view of determiniifg more nearly the exact period of 
the civilisation whicli flourished on the American 
continent some 70^0 years ago. Mr. Byron Cii mini ngs, 
th6 head of the expedition, "has already reported 
remarkable finds among the lava-encased temple 
mound — finds ranging frorii pottery, images, and 
.sculpture to parts of human skeletons. It is believed 
the mound was built oh or near the shore of Lake 
Texcoco originally, but the water line of the lake is 
now twelve miles distant. The lake had receded a 
considerable distance when a sudden volcanic eruption 
half buried the temple mound, wdiich still was, 
inhabited. 

\ CONI' KRiiNCK on Illuminating Engineering has 
I been arranged to take place at the British Empire 
I Exhibition on Tuesday, August 12 .(2.30-5.30 i\m.). 
d'lie conference is timely in view of the two important 
conferences just held in Geneva, namely the first 
I International ( onfcrence on Industrial Hvgiene, and 
the meeting of the International Illumination Com- 
mission. 1 11 both cases important papers dealing with 
illumination were read, and special attention was 
devoted to tlie lighting of schools^ and factories. A 
report on the proceedings at’ these two congresses is 
to be presented, and other papers dealing with pnblx 
lighting and other subjee^. .will be reach It is also 
interesting to note that the opportunity will be taken 
at fliis conference to discuss 'the question of the 
lighting of exhibitions. Fuller particulars of tlie 
conference wall be obtainable in due course from the 
hoii. secretary of t he Illuminating Engineering Societj' 
(Mr. r.. (taster, 32 Victoria Street, London, S.W'.i). 


Spiral and Structuri^llss Ni iu l.i:. — The Oh 
.serratnyy for July contains a letter on tliis subject by 
Hrol. C. U. IVrrinc. He criticises I’rof. I jiideinann’s 
suggestion that the spirals are dust-clouds sliimng bv 
rellection from the galaxy ; he note's in opposition to 
this \iew that the Coal Sack and other very dariv 
i\\,ions appear to be dust-clouds «'d)sor])ing the light 
of the stars behind them ; we shc^ldd therefore 
expc'Ct them , to shine by reflection much more 
brightly than the spirals since they are presumably 
much clo.scr to the galactic stars ; ne\ orthcless they 
appear cputc non-luminous both to the eye and 
photographic plate while the Andromeda nebula is 
very luminous. Further, he dwells on dilferences in 
tlu' spectra of different spirals, some showing bright 
lines, others not ; these would be difficult to under- 
stand if all of them shone by reflected galactic light. 

Prof. Perrine considers that the stru turek.,.. 
nebiil.e are related to the spirals, being at an earlier 
stage of condensation, w’ith less rapid rotation ; both 
alike arc supposed to consist pf ‘; co'smica I matter.” 
Possibly a considerable part 'of 'this may attain 
incandescence through collisions or electrical excita- 
tion. suilicieiit gas being evolved to account for the 
absorptu)!! spectra. 

file variety of opinion that prevails about the 
nature of the spirals is evidence of tlie difficulty oL 
tlie problems that they,, present. Tt is well to con-' 
sider all reasonable suggestions, but not to expect a 
definite or final solution in the near future. 

I'm: Plankt Uranus. — Mr 
lal Uramis will be favour 


Our Astronomical Column. 


ensuing few months. The planet will rise on August i 
at h. () m. p.M. and on August 31 at 7-6 ilm. ('...M.T. 
It will be in opposition to the sun on vSepteniber i 2 
.aid will be perceptible during the whole night. Us 
position is in the southern portion of ITsces, and its 
prest'iit inotion is retrograde amongst the small stars 
Jii that region. The planet’fs place niav be found 
from ephemeris and by the h<?lp of a- catalogue of 
sTiiall .Stars. 1 he intending observer should make ct 
diagram eoiilaming the places_. of. Uranus and of the 
stars III the same locality and jtHbh examine the skv 
with a suitable telescope and low power. In this 
w;9' the jilanet may be easily identified; but should 
this method fail, the object may be known by its 
disc^ which will be apparent vwith very moderate 
liower and will contrast strongly with sldlar images 
in the same field of view- .Tlic\ planet is distinctiv 
visible to the unaided eye, being about 5.^ magnitude 
and Mr. Denning considers, from many observations 
made at Bristol, that it might quite '^possiblv have 
been discovered without telescopic* aid, as it has been 
watched on many clear evenings near opposition in 
past years and cUanges ^^d^st inctly noticed in its 
position. Uranus and the Moon will make some 
near approaches during ensuing months : 


G.M.IV 


Aug. * *9 i6 ' 
Sept. 12 . 16 38 ' 

NO. 2S57, VOL. 1 14] 


Uranus 


4-1 ' north of Moon. 

37 

34 

4 ^ 
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Research Items. 

Wnc lit RAFT IN MEniEVAL INDIA. — Mr. \V.,Ivanow!jfc^^/n 7 M^* The pregerit^'rejpbrt Is illusttated bv some 

^ n. 1.. ^ e 1 j... 1 'x 



b. l^'adli'Mah jamali (a Sufi of Northern Tndik) records 
about A.D. 1330, in a collection of stories of miraculous 
deeds, that when Shaykliul-Islam Faridu'd-DIn Mashid 
(d. A.i>. 1-265) was suffering from 'a serious indisposi- 
tion, it was revealed to his son in a dream that he had 
been bewitched, but .that.';the’ ^pell could be removed 
b\' the repetition of certain .incantations over the tomb 
oi a sorcerer, the father of the man responsible for the 
Shaykli’s illnessV. These instruptions were followed, 
and* in the course of , repeating the incantations the 
son of the ShayJdi accidentally discovered, hidden in 
the grave, a Jigiire miade, of flour into which some 
needles were stuck, and oh ..which were knotted hairs 
frt)in a horse’s tail. The figure was taken to the 
Sha\'kh. who ordered the needles to be drawn out, and 
the liairs to be unknotted. As this was done the pain 
<limiiiished, and when all the needles had been with- 
drawn and all the hairs untied, it disappeared, 'fhe 
sorcerer wTis apprehended, but — and here the piarallel 
w'ith luirope ceases — was' pardoned. 

JvACTAi. iN'jki'siONS IN Ancient Egvpt. — S ir 
Idinders Petrie in Ancient J'^gypt for June discusses the 
origin of the Xllth Dynasty in the light of the results 
obtained by the British School of Archa?ology in the 
<‘xcavations at Qau. ITp to last season, it was known 
that there had been a Syrian occupation of Northern 
Pgypt, a Tdbyan occupation of Middle Egypt, and, 
there was strong presumption, a Galla intrusion which 
coiikl have originated this Dynasty. I'he examina- 
tion of the tombs of the Uahka family at ^*^^t 

winter and a study of their names at different periods 
point to the existence of a principate holding Kpper 
Egypt about the' IXth and Xth Dynasties which 
brought in tombs of a hitherto unknown Nubian type, 
'fhe measurements of the skulls indicate a close con- 
nexion between the Tigre skulls and Middle Dynastic 
Egyptian tvpes, thus according with the Galla portrait 
in pointing to a southern origin, it would appear 
that when in the Vlth Dynasty the Syrians took over 
kingdom from the Egyptians, a king of the old 
St vie remaineHl in the south, holding Nubia and Koptc 
He WTis succeeded by invaders akin to the modern 
(iallas who held the Thebaic! under the Libyan in- 
vaders and built the great temple-tombs of yau. I'he 
(Jau princes lasted through the Xtli Dvnasty, and 
finally one of thenjj aspiring to hold Thebes, tocjk the 
name" Amenemhat,* and at the end of the Aiitef and 
Mentuiictcp fatpilies occupied the throne and founded 
the line of the Xllth. Dynasty, which, to the end, kept 
the features of ifs ancestry. 

MosguiTO CONTUOL AT HaylIxNG I.sf.anij, — T he 
third annual report of the Hayding Moscpiito Control 
announces that satisfactory progress has been made 
in dealing wdth thedocal mosquito nui.sance, although 
unavoidable delays have prevented the completion of 
the important experiments which had been under- 


aboratory 

Hayling Island, Hants. . v: v^- 

A New Crustacean. — The discover pf a re- 
presentative of a new order in any group of animals 
is an event of interest to others besides the mere 
systematic specialist. 1'his may perhaps prov’c to 
be the significance of the minute Crustacean which 
Th. Monod describes under the name of Thermoshrmn 
mirabilis (Bull. Soc. Zool. France, xji-^. No. 2, 102.1, 
pp. 5S-68). It w^as found at El Hamma in Algeria 
in a Roman bath-cistern fed by a hot spring at a 
temperature of 48' C. Tlie animal is tibout 3 mm. 
in length, colourless, and without any trace of eyes, 
its proper habitat being doubtless in the subterranean 
reservoirs from wliich the spring takes its origin, 
lis general appearance is that of a small Isopocl, 
but the fore part of the body, as far as the fourlij 
thoracic somite, is covered by a reduced carapace, 
the anlen miles arc* biramoiis, and the live pairs of 
wTilking legs (the last tw^o pairs are suppressed) carry' 
large exopodites. Pleopods are absent except the 
first and second pairs, which are vestigial. The 
telson is coale.sced with the last somite and the 
uropods are peculiar, with the inner branch nuicji 
reduced. The mandibles are of the ty'^pical IVra- 
caridan structure, and the other mouth-parts, 
although there are difficulties in their interpretation, 
are probably to be referred to tlie Mysidaceaii type 
Xo breeding specimens were found, and it remains 
to be seen wdictlier the individuals described had 
assumed fully' adult cluiracters and, in particular, 
whether the female possesses a brood-pouch of the 
characteristic I’eracaridan structure. In many of its 
features, Thermosbacna shows that simplification cf 
structure which often goes with reduction in size 
and a subterranean habitat. When allow'aiice is 
j made io- .this, however, it seems to form a \'er\' 
satisfactory link between the Mysidacea ami tlie 
Tanaidacca. There are few, if any, groups of arthro- 
po<ls in which it is possible, on morphological grounds 
I alone, to construct so reasonably probable a phylo- 
;enctic series as tliat w'hich leads from the Mysidacea 
I through the Tanaidacea to the Isopoda. In this 
I series there is a place ready for Therrnosbiena, 

I either as an outlydng member of 01#" of the existing 
orders or, more probably, as the solitary representn- 
ti\'e of a new order to be established for its reception 
when we have fuller knowledge of its structure. 

I Amceba Feeding on Frontonia. — C. Dale Beers 
(Brit, Jonrn. Exp. Biol., vol.- i, pp. 335-341, 1924) 
records observations on the feeding of Amnrba pyotrns 
on the ciliate Frontonia. A-n Aminba was obserx ed 
to have partially engulfed a Frontonia and bv its 
pressure to have constricted the middle region of tlie 
ciliate until the latter was forced into the form of a 
dumb-bell, riot by the pressure of two opposed pseudo- 
podiat but by that exerted by a collar of the Amoeba’s 


taken on the range ]^.|lig]tit of the salt-marsh .‘••pecies. protoplasm. One half of the Frontonia was enclosed 
The Control has'Llip^evbr,' succeeded in obtaining the by the ^.moeba, the other half was exposed, qnd hy the 
ct)-operalion of large number of pensons by whose; .beating*?)f its* cilia dragged the Amoeba. Later the 
help it is hoped to make a detailed survey of the>, ; Amoeba attached itself to the micro.scopic slide and 
mosquitoes of south-east England. Such a survey^ proceeded with the ingestion, extending its proto- 
shonld yield valuable results in elucidating the factors^ .’plasmic collar while still, maintaining the pressure 
limiting the distribution of the variouS Species as we® exerted by it upon the narrow middle portion of the 


as the individual range of flight.; /fhe .year’s w'or 
confirms the conclusion, that vth’e maui,„ priest, ' 
low-lying areas of the south 
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^ ciliate, ^ so that this portion became continuoiisly 
} longer knd finally gave way'. The part of the ciliate 
R within the Amoeba was soon enclosed in a large food 
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vacuole— the whole process from beginning to end 
ficciipying eight minutes, digestion of the engulfed 
part lasted nearly four days. In another case 
fihservcd, the Amreba carried out the same process; 
tilt? pseudopodial collar being composed apparently 
only of ectosafe. 'I he author points out that the 
ol>s(T vat ions <lo not accord with the view that the 
\ aned activities of Anncba are brought about entirely 
1)\' changes in the surface tension of the protoplasm ; 
il a])pears impossible to believe that surface tension 
(onld account for the compression of so turgid an 
organism as h'rontonia, and for other features in tlie 
pi(jc(*ss of ingestion. 

('rr.TCKK OK AN i{NI>AMa'.liA l-KOM TJIL Tl Uri.K.-- 
II. I\ ilarret and Nannie M. Sinitli {Awfr. Jouyn. 
UvL^irnr, vol. iv., pp. 155 i. So. give an account 

ol Hie < nlti\afion of an hridamo-ha fioin <h(‘ turtl 
t lii lvilru scifH'iilinu. 'i'he medium emplovcd wa 
hiim.in bl(»od serum one part with nim* parts of t)- 
per cent, salt solution. A poHion ol mucus contain 
mg the anueba* from the intesli., • of tiu* tin t It* wa 
))laee(l at the bottom of the* eulfun- tui>e in whieh tiu 
medium lormod a column about 50 mm. deep, and tIu 
lubes were kept at room lempt'rature or in a cooi 
I lies! { JO •>! 'Idle presence of numerous bacteria 

or of Iilastocystis is inimical, dhe growth of tiic 
anueba' takes pLu’e only a I tiie bollom of the tube, 
never in the supcrn.ilaiit merJium. On mieroscopK. 
examimitioii numerous dividing torms were observed, 
but no cysts were fouml even in old ('iillures. At (he 
ti/iie of writing (Octof)cr H)Jj) one strain was in its 
si.\t\' ■ seventh suliculture ami had beim cairii'd on 
for li) moiith.s, and two others luid Im^cu grown ii 
moutiis a/id were each in the jot/j snlKiiliiire. It r. 
pointed out that this material oilers an easiiu* problem 
than th(' human ICmIaimeb.e as tlie Iowit temperature 
of the ('ulture retards e.xcessive baetmial growth. 'I'he 
authors remark that ('utler is the only recent worker 
wlio has succeeded in obtaining eultures of ])arasitic 
aiiueb.e, and though his work lias been critici.sed by 
l)ob«‘ll they “ cannot fail to gi\e ere^lit to ('uths- as 
being the first to grow parasitic aimeli.e irom the 
human inlestiiic." In a paper whieh immediati'ly 
follows, W. H. daliaferro and h'. (), Holmes describe 
specimens of the nnux^lm -/Au/fuj/o hrr hayo li -from 
the liirtle and from (he cultures. 

I MMSAI ION OK Si: WVI- !• I).- 'file I 'uel Keseareh 
Hoard of the Hepartmeut of Scieiitilic and Industrial 
Uesearcli lias issui'd a iecliiiical Paper (,\o. m) 
de.diiig with the carbonisation of seaweed as a 
piehmmary to the extraction of iodine and potassium 
salts. lliis industry has long been worked in (lie 
Hiitisli Isles, and the weed has also been used as a 
manure. file old method of kelp - burning is very 
inellicient, ami the work of Stanford, carriixl out ili 
1^70 00. ])oiiite(l the way to imtiroved methods. 
l'li(‘ paper describes further investigations along 
similar lines, and an endeavour lias iieen made to 
provide data w hich will be useful in devising a method 
of carboni.satioM of the weed in which there would be 
no loss of iodine ami in which the ga.seons protlucts 
could lu‘ used for tiring the retorts. A detailed 
desi ription of the types of weed utilised, principally 
Laminaria, which contains about 0-5 per cent., of 
ioiliiu*. and of experiments on carbonisation, carried 
out <111 a small manufacturiiig scale, is given. During 
the iimeteeiith century the industry provided not a 
little employment, especially in the' west of Scotland 
and m Ireland, ami the report is worthy of attention. 

ScAKeirv OK rKRi iAKv Ckinoids. — 111 describing a 
iRwv species of Halanocriiius from the f.ower Miocene 
it Haiti (Proc. L.S. Xat. .Mus., No. 2516). Dr. Frank 
Springer points out that this is the lirst stalked crinoid 
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of Tertiaiy age to .1^/^ from the western 

hemisphere, and takes occasion to comment on the 
^riarity .of Tertiary crinoids in general. Although the 

■ > number of crinoid species living to-day is probablv as 
•great, as .the number existing at any one time during 
the previous, history of the earth, still tJin majority 
occur in relatively deep waters. Most Tertiary rocks 
arc shallow-water deposits, and the inference is that 
crinoids assumed their present bathymetric distribu- 
tion about the beginning of Tertiary time. 1 1 is also 
to be noted that most modern crinoiils are of more 
delicate construction than their predece.ssors, and more 
likely to be broken up, c.specially in shallow' water. 

Pjivsical Constitution ok tjik Earth. -In the 
Anuftlcs dr P/iysiqitr, May- June, Mr. Rokuro Vania- 
iiioto develops tiie mathematical tlicory of the 
passage of eartlupiakc waves through the interior of 
the earth, ami their refraction in passing through 
layers of different density. He shows tliat there is 
nothnig which permits the conclusion that there is a 
siiddcm discontinuity in the density at a certain depth, 
sncJi as wii< deduced by E. Wiechert in iSi)/, who 
as.sumed a central niiclcns of iron, with a surface la\’cr, 
}.r in (hickiie.ss, of lower density. The inathemaricai 
treatnnmt applied to the available obserxTrtions sliow's 
that good agreeiiieiit is obtained bv a.ssiiming a 
grailual alteration of den.sity with depth, and a calcii- 
•ation of the time of propagation of the Japanese 
earth(|uake of vSeptember 1923 to Paris, made 011 this 
basis, gi \'es very good agreement with ohserva t ion . M. 
Haiiiyandii. Poincare showed in 1887 tliat I he theory 
of deiisity dislribiition then held was ditliciilt to 
leconcile wdtii the phenomena of precession and niita- 
tioii, and A. Veronet in 1912 showed that a continiiou.s 

■ arialion m density accounts for astronomical and 
'ological ohserva t ions. 

Wi A'rHh.R AT Sicr^sKV Bill.— A n anaivsis of the 
climate ami weather at Selsey Bill, during the years 
j<)o8->3. has recently been ‘issued by Mr. Edward 
Heron-Alien. 'rht‘ results for the sixteen years are 
given, not only as being of interest to resident's but also 
as being acceptable to tlio.se who wish to know' tlie 
climatic comlitions afforded by the district. 'I'he 
extremely small mean range and variation of tempera- 
tun*, the well-graduated and di.stribiited rainfall, and 
tiu* great p^e^'alencc of sunshine, render Selsey an 
agn*eablt* health re.sort. The mean temperature for 
the year is h the mean of the maximum readings 

IS 307 ami of the minimum In tlie eight vears 

nil 3 20, the shadi* temperature did not' regdster 
80 . The highest mean temperature for the year is 
33*1 ill 1021, the lowest .|8-3"' in i(>o() ; oiiiittim*^ 
these tw'o \ears of (‘xtreiiie leinperatnre the range of 

im*ans is 3-(/ , from 52*8” in 1911 to 111 

kh;, riu* average annual rainfall is 2(i-24 in 
tiK* annual totals ranging from 38-21 in. in i9o<) to 
it)*34 in. in ii>2r : the number of days with rain 
average 173. ranging from 194 in 1916 to 1 ^7 in 191 r 
ami j«)2i. Snnshiiie is very prevalent, the aAcrage 
days for the year wdth bright sunshine being ^10 and 
tile average duration per day for the year .j-ciS hours* 

A coinpari.son with neighbouring health-resorts in the 
Book of Normals published by the Meteorological 
Ollic-* shows Selsey to have very favourable weather 
conditions. 

New Tines in the Spectrum ok Luiiium 

Observing the spectrum of the positive ravs (canal 
rays) of lithiimy M. M. Morand has di.scoxerefl a 
number of new lines, which he ascribes to an unstable 
modification, ortholithium, the ordinary spectrum 
being due to stable paralithiiim (Compth rendus of 
tlie Paris Academy of Sciences, June 2). The new 
lines are given in the following table : 
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\\ c\\v-If’M«th. Intensity. ' T ' " “" 

3713 4 Js-2p fipt of principal series. 

4 tS 1 4 2 - 3 5 ’1 •'. ;■. 

4053 I •■sharp |jmes. 

:J75<) O 2/>^55j •' 

5.4SS 3 2 p - 3 d ■ 

*«:}! i 2^:^^ series. 

3053 O 2 p- 6 d) 

]( is assiiiiicd that in the paralithium ion, the two 
electrons eire in crossed ij orbits, while in the orthO' 
lithinin ion llic orbits are coplanar, one being a ij 
orbit wliile the principal quantum number of the other 
orbit is two. I )etails are given of tlie energy relations 
between the two modifications. 

Coi:fficii:nt of I'ktction for Metallic Sino-ACEs. 
— ICxpcriments on the friction between ditterent 
metals, in various states of ])olish, and without 
lubrication, are described by M. M. Idchter in the 
C^inpirs rcndits of the I'aris Academ^^ of Sciences, 
jnne i. The coefficient of friction was found to 
diminish up to a certain point, when tlic polish was 
improved ; but increase of polish beyond this point 
increased the friction, so that for each pair of metals 
used, iron on iron, brass on brass, steel on brass. 
copi)cr on /inc, there was a certain critical polish, 
witli minimum friction. With brass-lirass, for example, 
the coefficient of friction is lowered to about o-i2. and 
tJieii increases rapidly ; so that to .separate the two 
blocks may require froifi 1-5 to 2 kg./cm.“. To obtain 
plane j)olished surfaces, the blocks were rubbed 
together in water containing aliiminiuin powdi^r in 
suspension. The effect of heat and pressure on tlie 
perfectly ])olished blocks may produce actual union 
(welding), so perfect that it recpiires the ordinary 
breaking load to separate them. It is suggested that 
ill ordinary friction, in addition to the effect due to the 
interlocking of the roughnesses of the two surfaces, a 
succession of partial welds must be produced, followed 
by the pulling away of elements of the surfaces which 
ha\e been brought into intimate contact and welded, 
'fhe tangential force of sliding friction would thus 
depend upon the elastic reactions of the welded 
parts, w’hich are stretched to the breaking point, 
while new welds are produced at other j)oints of the 
surface. 

A Xew Method for producing Singli: AIetallic 
C KYSiAi.s. — The method described by 1 . Obreimow 
and L. Selinbnikow' in the ZHtschrift fur Phvsih, June 
2|, is a modification of that employed by 'rammann, 
who poured melted bismuth into a small lest tube, 
covered it willi infusorial earth, and allowed it to cool 
slowly ; when crystallisation started from a .single 
centre, and the whole of the material w^as formcil into 
a single crystal. Strelkow was able to extend the 
metliocl to zinc, in wdiich the number of crystallisation 
centres is larger, by introducing a small “ bud ” 
crystal at the top of a crucible full of fused zinc ; the 
1 Hid grew' to fill the whole crucible when this was cooled 
Irom the top. The authors use a glass tube, drawn 
out to a capillary at the bottom ; the metal is melted 
in the lube by means of a special electric furnace, 
which enables the temperature of the capillary to be 
coni rolled ; the air is pumped out of the upper portion 
of the tube, and the capillary is cooled, an air blast 
being used for this purpose w'heii necessary. If the 
ca])illniy is .small enough, section less than 1*3 sq. mm. 
lor zinc, 3 sq. cm. for antimony, a single bud crystal is 
lornied in it, and grows when cooling is continued 
slow ly ut Jirst, from the bottom to fill the whole tube. 
Kods from 2 to 10 mm. diameter and 30 cm. long 
ha\ e been obtained W'itlitin, cadmium, zinc, antimony, 
JJlnminium, and magnesium. By varying the shape of 
I he glass \ essel, the form of the single crystal can be^ 
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altered/ and flat ]^iates br cylindrical test pieces /jvith 
. thickenings at each end, for attachment to tlie testing 
^achtae, , 

tf Ne'\V fiEvicES FOR 'Mic'ROS£:6i>ks.'— An exhibition 
't>f scientific instruments which is. being given b}^ 
Messrs. Ogilvy and Co. at 18 Bloomsbury Square, 
London, includes a large number of the most 

recent designs of Leitz microscopes and apparatus 
for photomicrographic and micro-projection work. 
A full range of microscopes for binocular vision 
suitable for all magnifications is shown. Prominent 
among these is the Ore Dressing MicroscopCi w^hich 
is specially intended for the examination, of granular 
products of concentration. The body is of the 
Cireenough binocular type, but has several useful 
additions, .h'ach tiil)o is fitted with a revolving eye- 
jiiccc holder carrying three eye-pieces which afford 
magnifications of lo, 15, and 20 respectively- P>eknv 
the eye-picce a slot is proviiled for the insertion of a 
ruled glass plate, by means of which the nnnd)er 
and size of the grains may be determined. The 
optical portion of the instrument be moved in 

two directions at right angles to one another and to 
the central axis (^f the microscope, so as to cover an 
area of 3x 5 ctii. I'he grains to be examined are 
placed on a. glass plate, also divided into squares, 
in a mount which fits the opening in the stage. 
Another noteworthy exhibit is the aiiti-vibratioii 
device with wJiich the new Leitz photomicrograpliic 
camera is fitted. 1'he o])ticnI bench, which carries 
the microscope, camera, and illuminating system, is 
moimtofl on springs wiiich allow* it to vibrate freely, 
the relative positions of the various components 
oil the bench remaining quite undisturbcfi. The 
optical bench can be clamped to the table while the 
preliminary adjustments are being made, and many 
useful and novel devices are incorporated for simplify- 
ing these adjustments. The instruments and 
ap]Kiratus will remain on exhibit during the months 
of August and September, and may be examined by 
anyone interested. Demonstrations arc given at 
IT A.M. and 3 F.M. daily, except on Saturdays and 
Suiidavs. 

h u.sinLE Alloys. — The name “ fusible metal ” is 
usually applied to alloys luiviiig melting points beknv 
that of tin. These are binary, ternary, and qua- 
ternary mixtures of lead, tin, bismuth, and cadmium. 
They are used mainly in the production of readily 
fusible safety plugs for automatic fire extinguisher 
systems, but during the War petrol tanks of com- 
plicaterl shape for aeroplane w'ork were made by 
depositing copper on a casting of fusible metal, then 
melting out the latter in boiling water. In a paper in 
Cht’inistyy and Industry for July 4, read before the 
Society of Chemical Industry, Dr. Budgen describes 
the properties of fusible alloys and coinrnunicates 
lunv experiments. None of the twelve (jualernary 
I alloys wuis entirely liquid below- 73 nor w as any 
entirely solid aboVe 65-5'’. The addition of i()*b 
per cent, of mercury lowered these points lo O3" 
and 50 ^ respectively. 

The Melting Point of Gkaphiie. — The C/ictnikrr 
ZcAtxing of July 15 gives an abstract of a paper read 
at the Buiiscii Gesellschaft at Gottingen in Alay 011 
the melting point of graphite. The experiments 
were made by Ryschkcwutscli and consist e<i in i^assing 
a heavy current through a graphite rod with a 
constriction. At a certain temperature this con- 
stricted portion suddenly disappears, and kinemato- 
graphy shows that this is not due to a gradual 
evaporation. The temperature was also practically 
independent of pressure. Calculation shows that the 
melting point of graphite is about 3800' abs. 
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Pre-Columbian Representations of the Elephant in America. 


Jiy Or. Hknry O. Foubks. 


I N Nai IKK of NfucinluT 25, December iO, 1915, and 
Jmmary i‘] , J^rof. Smith set forth 

\ rry t irciimstaiilially liis reasfais for siipj)()rting Von 
Humboldt ill intiTpreling (.ertaiii features of a Stela 
(ki.own as 1 ») from (‘opan in (‘entral America, as a 
pre ( oliimbian r('})resental ion of an elephant’s trunk. 
'I'liis vi(AV was combated \ igorously in N'atitki-: of 
laiiuaiy 27 by three; well-known .Aineriran arelueo- 
iogisls, J)r. Spinden, Prof. Allen, and Or. Sto/zer. 

hdliot Smith and Ins 
school at tat h the 
greatest importance to 
the < tirret t ne.ss ol the 
elejihanl irimk inlt*!’- 
prelatioii, since it 
tonus out* f)f tlu' 
( riu lal fac ts on whic h 
the , rest their cloctrinc; 
ol thc‘ transference of 
ti\ilisation Iroin th. 
t )Id c'spc'c iall\' Irom 
h'.g\ pt and India - to 
thc‘ .New World, Ac- 
cording Ic) hdliot 
S 111 1 t li, the ct e i t y, 
spoken cit as thc‘ 
long - nosed .god.” 
“ w ho w as most often 

de|)ict(‘d upon the 

Ancient .\la\a and 

\/l»‘c ('odices was tht‘ 

I ndian 1 ^dn-god 1 ndra, 
who in .XnuTica was 
|)ro\'ided with the 

head ol tln‘ Indian 
in confusion witli the Indian 
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h’lejihant,” sciciningly 
daiiesa.” 

I do not claim to have made' a spc'cial study of 
C'enlral American archa'ology, but 1 took tlie deepest 
interest in that of Peru during my sojourn tlune, ancl 
1 ha\'e since followc'd with cdo.se attention any ex ideiice 
tending to indicate cult ure-transfc'r between tiie two 
w’orlds. 

Idle statements of hdliot Smith seenu*d on their 
ajipc'arance by their emphaticall\’ assured tone*, 
suptuirted by a drawing he gives cif part of the Stela, 
apparently to attord evidence of a contact between 
ICast and West, ^\•t among many anthropologists, 
both in hhigland and America, gra\'e cloubts have been 
extiressed as to his intert>retation of this feature of 
the* monolith, owing tc' the extreme improbability cjf 
a totally aliiMi mythology modifying succe.ssfully a 
very highly specialised and altogether diilereiit one, 
” including jiractically ” (as lidliot Smitli asserts) 
” the whole of the beliefs a.ssociated with ” and the 
accetitance of ” the worshij) of Indra.” 

During a tardy convalescence 1 have devoted .some 
time to a careful study of the literature bearing on 
this point and of Dr. Alaudsley’s inagniticent illu.s- 
t rat ions of the (?opan monuments, without whiidi it 
is impcxssiblo to form an opinion upon or critici.se 
hdliot Smith’s drawing in NArcKic, November 25, 
1013. d he rt?snlt is that 1 have arrived at an inter- 
prcdalion of the ” elephant-trnnk,” ditterent from 
his, which I submit to the consideration of archapo- 
Icygists. Idle motif of the deity’s long nose is 
certainly not an Indian or other elephant’s trunk, nor 
entirety, though perhaps partly, a macaw’s beak, nor 
])robably a tapir's snout ; but T suggest with some 
conlideiice it is a feature derived from one or other 
of the Cet)halc:)pcxla — squid, loligp, argonaut, octopus, 
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or a combination of them. This suggestion, if 
accepted, will, I believe, help to elucidate much ot the 
complicated emblems in wdiich .so many t entral 
.American sculptures abound. 

The cephalopodoiis genera 1 have montioned are all 
denizens of the ea.stern or western coasts ot .\merica, 
and aiiv one of them might suitably be adopted as a 
motive' in Alaya mytliology. Indeed an eiigraxed 
i stone slal; from Manabi Island (big. 1), oft the coast 
i of ICciiador, shows that the squid (althougli here pro- 
I \ ided with spurious limbs) clearly entered into the 
mytliology of that country, if not also into that oL 
one or more regions of South America ; for I found 
numerous cephalopod eyes and prehensile sinkers 
from .sonit; specially large species in many of the pre- 
Inca graves 1 excavatecl in JVni. On the other hand, 
the elt‘pJiant is entirely alien to America. No nation 
siiddenlv changes its mental orientation. ” Mere 
siniilari{y of ornament,” as Mr. Joyce \ erv truly 
remarks, “ moans nothing wdieii the ornamentation 
! in question is found to symbolise belic^fs qt an entirely 
I dilh‘renl ( ha racier.” 

j It is perhaps (U'sirablc to recall the lollowing 
; (hnracters in Hie ctqdialopods for purposes (jf tlie 
coiiq)ari.S(jn.s 1 have instituted : their long taiiering 
s(‘rpentifonn arms provided with rows of prehensile 
suckers ; lh(‘ir very strong mandibles, so remarkalily 
similar to a macaw’’s beak, con.spicnous in the centre 
of their snrroimding arms ; their w'ater-dis('hargiiig 
1 tiinnel olteii absurdly nosc-Jike — opening on tlu'^ 
niollu.se’s (tre(iuentl>' warty) body (or mantle) or 
between its arms ; their immense round, staring, 
black, cT('scent-piq)illed eyes, calculated to fascinate 
the superstitious and the limid. Some of the species 
inhabiting the wa'st coast of America possess arms a 
.score of hvt in length and mandibles far larger than 
any macaw’s -formidable and terrorising animals if 
unexpectedly encountered. Members of the ten- 
armed section of the group have two tentacles longer 
tliaii the others, terminating in an extianded club 
arrayed w itli hjiir rows of suckers. 

.My interpretation of the Stela will be more easily 
followed if I first direct attention to a lintel repre- 



Fk;. j. — StTiKii t hird, from Tikal. (After Al.uidslcy and Joytf.) 

.senting the ” serpent-bird ” from Tikal, well t)ictured 
as b"ig. 17, p. 55, of Mr. Joyce’s excellent ” tiuide to 
the .Maiidsley (.'ollection of Maya Sculptures in the 
British Museum.” This lintel (Fig. 2), according to 
Prof. Klliot Smith, reproduces “ a highlj- American- 
i.sed representation of the ‘ winged disc and serpents ’ 
[seen over the doors of Egyptian temples].” Hero 
“ the god’s face now replaces the disc as in stnne of tlie 
Asiatic derivatives of the Egyptian design. ... A 
striking confirmation of this interpretation {i.c. the 
conventionalisation of the serpent’s ‘ body ’ into a 
simple cross) is supplied by Alaudsley. wdio has .show n 
that the pattern below the cross ” (whicli I have 
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klcnlificd as the snake’s body) “ is really a very highly 
eoincnlionaliserl serpent’s head reversed.” It is 
willi great dithdenee that T venture to differ from so 
distinguished an authority on Central American 
archaology as I.^r. Maudsley. If, however, he and 
f)thor interested arclucologists will follow the inter- 
pretation 1 submit here, 1 hope it may prove as coii- 
\ ineing to them as to myself. 

riie interpretation which 1 would submit is : The 
Tikal lint(‘l represents, in its central part, neither 
more nor less than a slightly specialised argonaut or 
()eto])us, with its beak displayed in the centre of its 
radiating tentacular arms, representing the ” god’s 
tare.” Over it two round eyes glare out under a 
strongly marked corrugated ” superciliary ridge.” 

I liis ridge is tlie lleshy upper margin of the mollusc’s 
moutli, whicli continues into its under-margin, 
formed by a fleshy baiul, seen resting upon two avian 
i.irsi and toes. This lower lleshy oral border, marked 
1)\ three circular pedunculated discs repre.senting 
contracted t(Mitarles on the margin of the mouth. 
gi\ es origin, right and left, to ei clearly defined tentacle, 
on whic h are depicted the prehensile suckers of the 
mollusc in the form of raised circular knobs, and 
terminating in a hook-like tip. On right and left 
ilu* oral marginal angles are largely concealed by 
what may be termed “ear” ornaments (witJi their 
])endants), from behind which issues, on each side, a 
long massive arm, extending hori/ontally in somewhat 
angular undulations until it reaches the commence 
ment of the conspicuous feathered extremities of the 
lintel, where it bends downward and outward, anti 
ends in a hook-like tip (as in the long arm of Kossia). 
Along its length is sculptured an interrupted series 
ot round elevated discs, representing jircliensile 
tenlaeiilar suckers. 

Starting from the same point (but in front of 
this larger tentacle) there can be identified another 
arm, roiling downwards, with a serrated margin 
towards its termination, and displaying the usual 
suckers, coiled end, and characteristic hook like tip. 
Immediately above the “ ear ” ornament a very" short, 
closely coilcd-iip, contracted arm takes origin from 
the margin of the mouth, while a stage higher on the 
lintel is seen stretching upward a very prominent 
arm serrated on its under margin (as in some living 
species), broadening towards its free end, and exhibit- 
ing conspicuously the usual suckers. This tentacle 
arises on each side out of tlie black-edged upper oral 
margin of the mollusc aliove the eyes, while from 
liehiiid it arises yet another, easily traced by its 
suckers. This latter extends horizontally in thg back- 
grouiul (having attached to it the wing coverts and 
(juills of the feathered extremities of the panel) as 
far outwards as the curious mace-like objec ts (seen 
ni the inner edge of the feathered area), where it 
descends in a wide sweep in rear of the longest hori- 
zontal arm, to terminate in a scroll which appears 
below its lower border in a double-hooked tip. Above 
the Hat ended arm still another, short and closely 
coil takes rise. Its prehensile snekeri^ begin, in 
a row of circular knobs, beneath the centre of the 
“ chill ’’ of the small central face, on the upper edge 
‘)f the lintel, and continue onwards (beneuth a space- 
idling detail) along the coil of the tentaote. Finally, 
behind this detail on each side arises an arm more 
robust, stumpy, and even “ clcphaiit-trunk "-like 
tlwin the others, the prehensile suckfers of which 
lollow along both “ cheeks ” of the .small ” face.” 
bi all, seven pairs of tentacular arm.?/ surround the 
tiarroi-niandibled mouth of this desiffn. The digits 
ot the avian foot beneath the lower/ oral boundary 
bi'long to the bird the feathers of /which form the 
tcriiiinal ornaments of the lintel. ^ One can easily 
iniagiiie that the Maya artist,, ,ff!’;iding a niarine; 

NO. 2857, VOL. 1 1 4] 


creature with a beak so inaoaw-like, would leel 
impelled to add some avian coneomilanls to his 
sculpture. He obviou.sly took as his model for them 
the bird on the relief in^the Palencpie Temple of the 
Foliated Cross (Joyce’s Guide, Fig. 13). 

The lintel, therefore, if these interpretations be 
accepted, represents not ” a serpent's head reversed,” 
blit an octopus with its beak displayed, as in Xatnre, 
amid its tentacular arms, and should be designated 
rather a feathered octopus than a “ feathered snake.” 
In any case, this sculptured design pre.sents in no 
detail the remotest suegvsiu.c of an cleohant or, to 
my vision, of a serp^-ut, nor does it owe any inspirii- 
tion to Fgy'pl, .bulia, or Asia ; it is purely of Maya 
or4 in. 

If, bearing in mind the interpretation above sug- 
gested of “ th(‘ arms,’’ “ tentacmlar discs,” and ” body 
outline ” in the ” feathered snake,” a close e.vamina- 
tioii be made of Plate \\ of Mr. Joyce’s (iiiide where 
the head of the Death-god is ])ictnred. 1 venture to 
think a stn)ng conlinnation of a cephalopod being a 
Maya motive will be admitted, for upon it (h'ig. 3) 



Ti*.. s.— llf.nl of Dcalh-fiotl, l.nc'of jiliar-tabh-, Copaii. 
( VftiT Mauilsh y ami Joyfv.) 


two squids i|nitc iinspccialised arc clearly sculptured. 
The “ face of the god” anthropomorphised m having 
human teeth conspicuously exposed by the absence 
of llesh}^ lips, takes the place ol the parrot - beak 
of the n illiisc, and is completed by a nose, with 
two nosinls - probably ilerived from the sepunclo 
of the cephalopod, the function of which would be 
unintelligible to the artist. Jleep set beneath a 
strong ” superciliary ridge ” are two organs, which 
seem to be eyes. Vet they more probably represent 
the large tenlaeiilar suckers of tlic two massive flesliy 
arms curving up under them, recalling the stumpy 
tentacles of tlie Tikal lintel. T lean to the second 
alternative. If this be so, then the two prominent 
organs at the upper edge of the altar-face are to lie 
identilied as the god’s eyes. The “ superciliary 
ridge ” forms the margin, fringed with sliori retracted 
tentacles, of the monster's body (the continuation of 
which probably extended over the altar-table), as 
well as the upper margin of its iiioulh. Of tliese 
small fringe tentacles, one is seen on each side of the 
“ nose.” The sulcus between them corresponds wuth 
a corrugation observable betw^een the eyes of the 
“ feathered serpent,” and helps to support my sug- 
gestion that the dark line on that panel also indicates 
the upper edge of a cephalopod 's mouth. Similar 
circular tubercles, on wdiat are plainly the mollusc's 
mantle, occur also on the body of the squid carved 
on the Manabi slab (Idg. i) already referred to, 
where there is no question as to its zoological identity. 
Clo.se examination of the panel reveals on the extreme 
right of the “superciliary fringe” the trend of the 
edge (indistinct on the left side) of the oral orifice 
which, passing behind the robust arm, reappears 
below as the lower margin of the mouth — scalloped 
(by retracted tentacles) and “ w’artcd " as on the 
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ln4;li(.*r [)iLrl, of the ruantle- passing' iiiKh^rneatli what 
iii.ty l>e (.ailed inaiidil>iilar leetlj, then continuing 
iij>\\anl to the mantle on the left side and 

('oMiplete ds oral Ixjiindaries. Jt will ])e Jioted that 
Ihe Maya conventionalism f(jr rejiresenting the dermal 
siirl.'h (■ of ecphaloj)ods is by circular tpherclcs. These 
are obs<‘r\al>l<j h(-*r(' on the siirlac<^of the body, on 
the notch of the “ nose,” on tlie 7 lip ” between the 


1 1 < 
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and lh(* upper tecdh, on the two robust 
leu lades, and on the lower oral margin. In 
aigonaut. the two central arms. wImmi all an* spnsnl, 
are often sn dos('ly apposed as t(^ a]ipear a sm^^le \ ery 
broad lentaili* a h'alnn* \-ery (Mmspiinions in the 
South Atlantic lialhypolyptis. 

Mv interpretation, therefore, ot the morpholoj^N’ 
of this panel is that the whole ol what forms here the 
” face ” is delineated upon a iniieh broadened tentacle, 
emanating centrally from the mollnse’s body, so as 
to (*\erhang and conceal its inn* month, where would 
naturally be seen its parrot-hla* mandibles, as in the 
“ leathered serpent.” The space to right and lelt of 
tins broad, fai’e-fashioiiecl tentacle, is Idled in by an 
nnmistakjiiile species of squid, the lower end ol 
whieli rests on the base of the jxinel, while its oral 
end gives rise to a circle of prehensile tentacles, two 
coiling dowinvards and more than one upwards, 
while the central line of its mantle is marked by a row' 
of l ircnlar warts, as on the .Maiiabi slab (log. i). A 
tentac'le marked with suckers is coiled round each 
end the bar over which the eejdialopod is apparently 
liolding on, disjoiiKxl possiblv from its continuation 
on the' altar table. The right and left extreniititjs of 
the paiu'l .ire ornamented Ijy an obli.mg detail, wdiich 
I should not hesitate t.i determine — if asked to do 
so as tlie eve of a large species of Ommatostrophes. 

rhis altar-lace panel, 1 argue, supplies the key to 
the intricate iind foliateil ornament in many Maya 
seiiljdnres, in that the details are traceable to ccidialo- 
p(Hls of perliaps more than one species- - inibgcnoiis 
emblems at all events, hi which there is not the 
slighti'st suggestion of anything proboscidean. 

('oining iiiiw’’ to tlu' Stela Jl, famous for the 
realislit' represent a lion of the Indian cli'phant at 
C’opan ” (of wliieh Trof. Klliot Smith, in liis ” Kvolii- 
tion of the Dragon,” has reproduced a /hn// view Fig. 
ii> from Pr. Maiidslev’s plate 30. in tlie volume 011 
areh.'eolog\' in (hodman’s ” Hiologia Centrali-Ameri- 
eana ”b we inav compare the intricate details of the 
monolith with' lho.se in the two panels discussed 
./>o\e. If. however, the right and left front of 

the Stt‘la had been ligiired, a full view' of both “trunks” 
.and otlier important details, not visible cu face, could 


have been more instructively studied. I )r. .Maudsley’s 
photograph (in tlie ” Biologia ”) is accompanied by an 
elucidatory diagram to render the intricate decoration 
of the stone more ca.sily followed. This diagram docs 
not, however, ([uite faithfully reproduce the sculpt lire, 
and as its upper portion has been used by Klliot 
Smith to illustrate his letter in Natuki; of Xo\ ember 
15, 1915, it is very misleading, as will pre.sently be 
noted. 

The feature, on both ” trunks ” (Fig. 4), interpreted 
as a nostril, due to the' ignorance (?) of the .Maya 
art ist, is clearly in its .shape and more or less accurately 
as to its position a cephalopodous eye, like that of 
Sepiola, situated, ns it should be, on tlie animal’s body 
or mantle. "J'nrning attention now to the right-hand 
upper corner of the statue, w'c discover there IMliot 
Smith’s ” auditory meatus.” On the left of tlie 
” trunk ” is (as the photograph, Fig. 3, snfhciently 
testifies) a t(‘ntaciilar arm issuing from a fold of llie 
niolhise’s body (tlie ” forehead ” of the elephant) and 
so coiled up as in Kossia that it ends in a clo.se circular 
sfiiral, armed throiighoiil its length with its rows of 
prehensile siiclaTs. On the right of the trunk tlie 
origin of tfiis eoiled-up tentacle (” auditory meatus ”) 
is coiicea](‘d ])y a flamboyant Ixniquet of tcmtacles, 
lh<‘ suckers of wliich are nevertheless to be seen 
between and behind the llambeau. This ” scu'oll 
l){‘!ow* the ear as well as the tree-like appendages 
above the liead,” are in Elliot Smith's view' “ parts of 
the conventional waves breaking around the sca-lype 
‘ of Indian Makara.” Vet the elephant of the Stela, is 
^ a mahout-riding spcicics ! I feel convinced, neverthe- 
less, that the “ ear-pinnae ” of Klliot Smith (arising 
from behind the bar-like detail on wdiich are sealed 
the two liiimaii figures visible on the front aspect of 
the monolith) are undoubtedly cephalopod arms 
Recalling tluD.se of Cledonc. They coil round bencalh 

' ” meatus ” tentacle, and end in a sharp tlioni- 
J'lke lip (as in Kossia) projecting con.spicnoii.sly from 
I 'he plane of the Stela — surely an unusual appendage 


tO' 


111 ear-lla]>. Tlie.se tentacles, as drawm in the 
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I n. Kitrlil-h.'ind edge. (From Mauri nicy's pli<»l**,‘ 4 rai)li.) 

eliu idator\ unfortunately show none of tlie 

^ \^'’iitivc of their function, Ihongli they are 
1 photograph. Above both 

lucse nn other (rather damaged) tentacle can 

DC racec c t , monolith on eacli side, 

coihng «P 'a is and inwards from a foUl of the 
mollnsc s hoc , „ elephant’s " hcad)---none of 

them ai c g v. any organ in a proboscidean. 

i)tuayi g corresponding angle on the left 

sidc of the monc-yh (p-ig. f,) (veseeabod vles.s Inrbaned 
head poised on mollusc’s body (the " elephant’s ’’ 
neck), i by ihliot Smith as a 

mahout, un u. giuei'datorv diagram are liclincated 
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this driver with his braceleted hand and bent arm 
resting on the “ elephant’s forehead,” and also the 
edge of his so-called " driving-stick ” and the tips of 
his lingers. The Stela, however, shows absolutely no 
such features. Were the arm correctly drawn in the 
diagram, it must originate from the driver’s ear, for 
he iias no fragment of a shoulder, no body, no arms or 
liands -a head only — the braceleted wriest and arm 
are imaginary. Underneath the ” mahout’s ” chin 
originates (as on the corresponding dextral aspect) a 

tentacle as a closely 
coiled spiral (again 
the “ auditory 
meatus ”) with its 
prehensile suckers. 
.Nlore to the left the 
mollusc’s body gives 
otf a second tentacle, 
which meets a third, 
coiled up reversely, 
all of them armed 
with prehensile 
suckers. The riilge 

seen in the front 

view, under wh eh 
the bent arm of the 
rider is drawn in the 

I'Ki. Stula. R, Lof I'll And ccigo, is ele*irlv' 

(I'roiii M.iudshVs photograph.) . , ^ 

the fleshy edge ol 
the inoJlusc’s body, corresponding to tliat on the 
right side of the “ trunk ” on the right corner. From 
the body of the cephalopod, just beneath the ” rider’s ” 
chin and above the eye which is overshadowed by 
it, there clearly originates from the mollusc’s body a 
more slender tentacle, overlaid upon the “ trunk,” 
the function of which is denoted by its prehensile 
suckers. How erroneously this detail has been inter- 
prelcd as a mahout’s driving-stick —which he has no 
arm or hand to hokl — an inspection of the photo- 
grapli of the Stela itself, our sole witnc.ss, ]n*oves. 
'file right hand ” trunk ” carries no mahout ancl shows 
no ” driving-stick.” 

Itoth the ‘‘trunks” — neither of which, by the 
way, is accompanied by tusks altliough h'lliot Smith 
refers to such a feature — are, theretore, but very 
large robust tentacles (one enlarged tentacular arm 
is not an unfamiliar character in living cephalopo<ls) 
the suckers of which arc indicated by the cross- 
hatching instead of by the usual circular tnbercula- 
tions. confusing perhaps macaw with cephalopod 
end)Icms. The mollusc’s body, theretore, gives oft 
around the ‘‘ trunk ” and ” head ” cjuite an arra>' 
ot tentacular arms which cannot be associated 
with anything in proboscidean anatomy. The 
supposed mahout is not the only human figure on 
tile Stela. Two are seen in the front view, .sitting 
between the two ‘‘ trunks ” ; w hile down lx>th its 
front edges, below the level of the ” trunks,” is 
sculptured a series of figures, or only heads, alFof 
them on the Stela itself, turbaned as in the Fain-god, 
blit none of them showing any proboscidean relation* 
ships. They have neither ‘‘ trunks ” to sit on nor 
‘ sticks ” to drive with. If they are not mahouts, 
neither may the •uppermost figure (seated on the 
mollusc’s mantle) be so interpreted. As this sup- 
posed “ driving-stick ” turns out to be a cephalo- 
jHidous tentacle, cadit quccstio, both as regards the 
trunk and the mahout. 

Moreover, the turban of the ‘‘ Rain -god ” presents^ 
a inost suggestive and interpretative ‘‘ ornament.'*- 
This symbol — if the two panels already discussed be‘ 
kept in mind, especially that representing the DeathV 


free tip exactly recalling that of the longer arm in 
the ‘‘ feathered snake ” and of Argonauta or Uossia, 
both showing the usual circular tuberculations repre- 
senting prehensile suckers. On the top of the turban 
and on each side a second suckered tentacle is coiled, 
while rising perpendicularly from the centre of its 
crown is seen what is quite easily resolvable into two 
tentacles, armed with suckers, closely applied edge to 
edge, as in the argonaut, but diverging litilf-w^ay up 
to embrace ft ” cartouche ” enclosing emblems cpiite 
in keeping with the motive — three prominent suckers, 
then still ascending to end in a liugulate tinial. 

That the cephalopod motive is a real one in South 
American mythology is evident from the Death god 
panel and the Meiinbi slab ; but further confirmat ujii 
comes from tlie presence of at least one unmistakable 
cephalopod in the centre of the beautifully decorated 
reverse of the monolith (iMg. 7), where it gives olf 
two (low invard ccnled Umtacles and two long iqnvarclly 
(lirecled arms with their characteristic terminal hook 
and preliensih* discs. Cephalopodoiis emblems run 
riot indeed over tlie statue on edl its sides, whilt^ not a 
single cietail ((‘\ce]>t the mistakenly^ named ” trunks ”) 
reealls anytlimg in the anatomy' or life of an elephant 
ot any' speeies, or ot any creature alien to America. 

It is po.ssible, Irom my point of view', to inter])ret 
in the .same sense the einblcmatic decoration in more 
than (jiic of tlu‘ ('ojian in vthological designs— to name 
only two : tlie left upper vignette on the Dresden 
.Maya C odex (h'ig. ti, Joyi o’s Ciiiide) ; and especially 
the lelt glyph in the upper row' of his Fig. 6 of ” ImiH- 
tigure ^iumerals.” i may add also the glyph figured 
by' Dr. Spiudeii, Fig. 1, c in Nature of January 27, 
i(ji(), which is combined with tlie macaw motive. 

In his letters to Nait'kic referred to above, Prof. 
Ivlliol Smith avers that the scroll (representing the 
pinna) “was an essential part of the elephant design 
before it left Asia ” ; that ‘‘ the sculptor W'as not 
familiar w ith the actual animal ” ; ^ that he ” has 
mistakiMi the eye for the nostril and the auditory 
meatus for the eye ” ; has reprcsciiled “the ventrcil 



Fig. 7. — SU‘la B, Part of the reverbC of the 
(From Mduclslcy’s photograph.) 

surface of the trunk in a conventionalised manner 
without any adequate realisation of the true nature 
of the features he was modelling ” ; and that *' having 
converted the auditory meatus into an ey e he; con- 
verted the pinna into a geometrical pattern ” which 
” he was careful to restrict to the area occujiietl by a 


god— clearly represents a cephalopodoiis animal.; relatively small pinna that is distinctive of the Indian 
< >n each side (the right broken) of the turban (Fig. 4]^; species.’^ Yet, notwithstanding these many defaults 
ilicre hangs down an octopod (?) r which are charged to the Maya sculptor, 
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one ( .'iiinot l.'ifl to iniir\c‘l that ho (oiihl draw the 
oiilliiio ol the liot'nl so atciiraloly as to oiiable a 
/.oulo;^ist to id(‘ii1il\' the orif^iiial model as the Indian 
sj)( ( ios ai)d tr^ distribute its various errors with so 
miK-ii aciimoji. 

hlliol Smith's ardent siii)})orter. Mr. TVrry, pro- 
vides us with a fart that increases still more our 
ama/ement : the "movement of (ailtiire/' he tells 
us, " that set out Jrom Iv^VPl' '* '.always as stressed 
bv Kivers without their women folk) " a!)ont 
the he^^innin;^ of the hnirth millemiimn n.c.. ulti- 
mately landofl in America alt(T (.enturies spent in 
India, 1 luhniesia, and Poh iiesia ' about the lH*<^inninj^ 
ot our era and tliere founded civilisations essentially 
t lu' same as that ol h^^ypt in the Pyramid A^i‘. . . . 
riiis movement took yioo vears, more or l(‘ss, to 
a((omplish the jouriiev, but it (an be tr.ncd with 
lair .!(•( iiriU'v' lor th<;usands of miles." It is tluTe- 
lore s( areely surprisinj^ not only that the ”od Indra 
vva-- eoiiliised with (iaiiesa and that ce'rtain teatures 

nos(*, ear, pinna, turbaiu'd rider ol tlie elephant 
h(‘ad diiriii;^ t hat ]M*riod becanu' but i memory to tin* 
bearers (d' the heli(jhthic civilisation to .Vinerua, but 
that any resemblance even of the outline ol its (tiisk- 
less) head and th(i ajipropriateness ot a " driver " 
vvt‘re so well conserved, especially as h.Iliot Smith 
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a.ssiires us that the motive on the Stela wa-^ not the 
land elephant but " the sea elephant tlesi^n ol the 
mythical Makara la snouted monster with larj^e 
prominent tusks and a lish’s tail, which never existed 
on land or sea, and nev^or carried a mahouti which 
was the commonest form of elephant spread alnoad 
by the sea-men of Southern India copied from an 
earlier model (or picture, according to hdliot Smith) 
[made thousands of years before] by some immigrant 
fiom Asia." Imagine a picture — on what material 
soever depicted — surviving all these millenniums 
amcjiig a jicople who were only " food-gatherers ’’ in 
the pakeolithic stage when the hcliolithic niissujnaries 
arrived among them ! 

Which is more likely to have inspired the Alaya 
sculptor, a mythical animal, the memory of which 
jcioo years must have paled to obliteration, the out- 
lines, morc'over, of which had never been seen by any 
human eye ; or creatures familiar to him in iiis own 
.seas, which must hav’c excited his drea(.l, and anuised 
his artistic sense ? 

1 hav(‘ to acknowledge Dr. Maiidsley’s ])hotogra])hs 
in tin; " Ihologia " as the source of the above lignres, 
and his kindne.ss in permitting me to n.se tlumi, and 
to thank Mr. J. Kdge-I'artington for sketching I'ig. i 
for me. 


The British Medical Association at Bradford. 


Tisstii' Cm ii’Ku 

A r tlie ninet v-second annua! nuvMinu' (*1 the Bnlisii 
^ ^ Aledical Association held at lliadfoid on Jiilv 
Dr. .Alexis Cat I el, ol the Kockeleller In 
New \’ork, o])ened a discussion on tin* method of 
t is-xiie culture and its lu'armg on ])a1 hologica I jiroblems. 
'The present position ol tissue cnilture nt citm was 
cle.iilv summarised, and coiisideiabU* space was 
devoti'd to the most reiciit vievvol .Xnn'rican woikers 
tliat (here are grow th tiroinoling substanct's — 
(•phones whi('li are sec'nMtsl by ceitain cehs oi me 
bodv to minister to the nuliilive wants of other ceils. 
It is believed that leucocytii' t rephones play an 
important part in physiologic, d .ind p.it iiologieal j)r( 
cesses. 'I’hev s(‘( ret(' subst.nices, ni and in viva, 

and enal’le librol 'lasts to grow leadilv. 

I .M M r x I I v . 

At the same meeting. Dr. I\. .\. O'Hrieii, of the 
W ellcome Phvsiological Research Laboratories, opened 
a discussion on immunity, with s])ecial reference 
to stH'cilieity and the intluenee of non-specillc factors. 
It is now ;i hundred ye.irs sime tlu' great h'rench 
clinician I’relonneau, from a mass of observa- 
tions, si’t fri'e the dotdrine of spv'citicity in disease. 
His particular contribiiti,' ns referred to enteric lever 
and diphtheria, .\fter long Aears of confusion, J>r. 
William Ihidd. in the 'sixtiv's ol last century, again 
placed the doctrine of s})eciticity on a sound basis, 
both with rv'spect to enteric fever and to tuberculo.sis. 
'riu' e.xact ('xperiments of Robert Koch froir 187O 
onwards est.dilished the speciticity do('triuc on an 
irrefutable basis, which was again extended through 
the discovery of antitoxin by Behring and Kitasato 
in iSiin. Since that time every w'ell - authenticated 
observation on man or aiiinials has confirmed the 
sptx'ilieilv of infective virus. 

It has been claimed, however, that certain sub- 
stances which are non-specilic in the sen.se that they 
liave no diivct or immediate ailinilv with the specific 
c.uisc^ of disease, may act in a curative manner. It 
is the published data on this ])oinl which Dr. O'l^rieii 
has analysed. In certain instances he has subjected 
tlu* ipu'slion to experimental iiKpiiry, and has been 
uiuiblt' to find evidence that non-specific substances 
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-‘lice favourably specific experimental infections 
I intoxications. Against this is a slowly glowing 
mass ol clinical observation, which seems to point to 
I ^ iwrapeiitic successes in a v ariety of diseases. Protein 
snbst<mi'(‘s such as occur in milk, blood serum, and 
('gg are claimed to be endow'cd with curative pro- 
perties believ'ed to be great or even extraordinary. 
We hav(‘ rt*cently lieeii asked to believe that injections 
of milk will cure duodenal ulcers. 

.Many clinical observations are w'itliont much value 
on account of their uncritical character and the com- 
I plexity of the factors involved. This iion-specilic 
I therapy may be a fashion in therapeutics. .At all 
I ]ieri()(ls there have been many’' such. It is said that 

new drug .should be c'xhibited while it .<://// cures. 
It is aisc) well not to forget that medicine still retains 
manv of the characteristics wdiich it had nineteen 
hundred years ago, when Celsus wrote, "Medicine is 
a conjectural art, and the nature of conjecture is 
such that although it answ^ers for the most part, yet 
sometimes it fails." 

Tim: AlK kosconv of the Diving Kye. 

When von thaefe first .saw the fundus of the 
living (‘ye with Helmholtz’s ophthalmo.scope in r83<S, 
he is said to have exclaimed, " Helmholtz has 
unfolded to us a new world ! What remains to be 
discovered ! ” Indeed it is qnestioiuible whether 
any single physical invention has been a greater 
boon to medical science than the ophthalmo.scojie. 
The latest development of ophthalmoscopv is the 
microscopy of the living eye, the tcchnicpie of which 
has been elaborated several ophthalmologists, 
but chictly by the celebrated ALlvar Gullstraiid of 
Uppsala. Briefly' stated, the method consists of 
illuminating the living eye by a narrow beam of light 
furnished In’^ a nitra slit-lamp and condenser, and with 
diaphragms of various small apertures. Tlie details 
of the .structures so illuminated are observ ed oblicpiely, 
cither by the " teleloup " or Czapski’s binocular 
microscope. The teleloup consists of a pair of minia- 
ture opera-glasses fixed on a spectacle frame. It gives 
a stereoscopic image with a magnification of about 
two diameters. With the microscope, nine diameters 
or more of magnification can be obtained. 
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I he* pracliral value of this new met hod of inicro- 
o})htlialinoscopy formed the subject of an interestinpj 
discii^^ion in the Oplithalmological Section, from 
\\lii( li it is ol)\ ious that it has already yielded results 
of tonsiderable scientific and practical interest. Jn 
opening tJie discussion, Mr. Basil Graves dealt with 
tlu* physiological aspect of these results. He showed 
that it was })ossible by delicate adjustment of the 
illiiininatiou to demonstrate that the at[ucous humour, 
the most ]ielliicid of the body fluids, is not absolutely 
transparent, but that the range of what might be 
K'garded as normal reluceiicy could be determined, 
lie has also detected var5dng degrees of metallic lustre 
in the crvst;a.lline len.s, which he attributes to internal 
relleetion from the lamellar surfaces in the interior 
of the lens itself. 

Dr. Harrison Butler’s resumd of the diagnostic aids 
whic h the new technique has already yielded in his 
liands affords an ample justification for its iniroduc- 
lion into the practice of ophthalmology, and gives | 
promise of further useful developments. The exact • 
<leplli to which ulcerations have extended, and the 
localisation and extent of inflammatory processes in 


the cornea, can be determined with accuracy. I he 
various forms of cataract can be delectetl in their 
earliest stages, and differentiated from one another 
with greater prectsion than heretofore. As the subse- 
quent course and the treatment required for these 
several forms of cataract are widely dilferent, it is. 
of course, important to be able to distinguish them 
early and .surely. Another highly important applica- 
tion is in the early diagnosis of the much-dreaded 
sympathetic ophthalmia, by which disease many 
perfectly sound eyes are losi as the result of .sejitic 
infection of the opposite eye. If the diagnosis is 
made surficicntly early, the good eye can be saved 
by prompt removal of the damaged eye. The detec- 
tion of slight increase of turbidity of, or minute 
floating particles in, the fluid in the anterior 
chamber is the danger signal in this condition. 
Most of the points lout'hed upon by the openers of 
the di.scussion are much better appreciated by de- 
monstr.ilion than by desc.ri])tion, consequently the 
interest of the meeting was focussed largely on 
, the drawings and tigures bv which the papers were 
' illu.trated. 


Edinburgh Conference on the Vegetative Propagation of Plants. 


'() botanists and horticulturists all over the 
world the fame of the Botanic Garden at 
ICdinburgh requires little comment. The collection 
ot trees and shrubs is one of its many features ; its 
KocU (xardeii alone has made it famous. So remark- 
able is the collection that a leading botanist from 1 
al)road was struck, not by the vast number of ; 
interesting plants, but by the fact that th(*rft are so | 
lew uninteresting ones. But the plants which meet 
the eye of the visitor are largely the production c)f * 
that (left manipulation hi the propagating pits 
s('r(‘('ned from the general view, where nuicii patient ' 
work is apt to be overlooked. Only those who have 
had the experience know the dilTjculties wdiich so 
<»lti*n beset the gardener who has to deal with the 
growing of a large representation of tJie world flora. 

I'o make more generally known some of tlie ex- 
pcricnci's gained in the Royal Garden at Kd in burgh, 
a well-attended (kmfereiice on the Vegetative Propaga- 
tion of Plants was held on July 17 and 18 under the 
au.spiccs of the Botanical Society of Kd in burgh. By 
permission of Prof. W. Wright Smith, Kegius Keeper, 
the meeting was conducted at the Garden, and in the 
large laboratory attached thereto there w'as on 
exhibition about 300 species of seed-plants, supple- 
mented by nearly 200 photographs, illustrating 
various methods of propagation from stem, root, and 
leaf as practised fey Mr. L. B. Stewart, who is in charge 
the Department of Propagation. Some of the 
results obtained in actual practice are remarkable 
inough in themselves, but an added interest lies in 
the wide field for anatomical and physiological in- 
vestigation which they throw open. It is fortunate 
that close co-operation exists between the (xarden and 
the Piiiversity Department of Botany, and numerous 
I'l'oblems arising out of the experience of the cultivator 
are under investigation at the hands of the botanist. 

C ertain specific questions have already received 
attention and these were brought before the Con- 
lerence. Thus, in the genus Clematis, it is found 
stem - cuttings root freely when the cutting is 
made through an internode but usually not at all if 
< at at the node. Miss Edith Philip Smith dealt with 
bus problem and showed that the p'eculiarity may 
related to the large amount of .sclerenchymatous 
(jccurring at the nodes, since it is found that if 
■U rns are etiolated before the cuttings are prepared, 
rooting from the node takes place readily. Etiola- 
is considered to act in t\Sto ways, resulting in a 
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softening of the mi'chanical tissues of the .stem and in 
a restoration of the carbon-nitrogen ratio which is 
regarded as necessary for establishing meristcmatic 
activity. 

Mr. L. B. Stewart dealt with the propagation 
of plants ])os.sessing Jionzontal branchc.s, taking 
Napoleona and Gardenia as special cases. In Hk* 
former, a non -orthotropic brancli-cntting gives rise to 
a new' individual which fails to establish a vertical 
slioot axis. In the course of time, howev^cr, an 
adventitious bud may develop from the root .system 
to produrc an ordinary ortholropic stem. In 
(kinienia, n cutting prepared from a horizontal 
branch leads to the establishment of a new^ plant 
(]nite distinct in growth form from the parent. .\o 
I leading shoot is formed and horizontal branching does 
j not occur : moreover, the new individual is pre- 
j cocious ill tl -wering. Mr. Stewart discussed also the 
I results of propagation from roots, dealing especially 
with Pelargcmium and Acanthus niontauits. In the 
latter, the form of plants raised from root-cuttings is 
juvenile or adult according to whether young or old 
portions of the root are used. 

Propagation by means of leaves formed the subject 
of a communication by Dr. R. J. D. Graham. In 
leaf -cuttings of dicotyledons which do not pos.scss 
succulent leaves the root system is first established, 
followed by the development of the shoot. The time 
of appearanct? of tlic shoot seems to depend to some 
extent on the viability of the leaf. Tn monocotyle- 
dons, however, shoot buds appear before the forina- 
tion of roots, and succulent leaves of dicotyledons 
behave in the same way. 

Dr. Graham gave an account also of the propaga- 
tion of bulbous plants by making use of the bulb 
scales. In Ornithogalum, Drimia, and Ua'iiiantluis, 
isolated bulb scales arc exposed to sunlight to allow 
the mucilage of the injureci surface to dry. The leaf 
bases are then laid on sand, watered once in ten 
days, and within four weeks numerous bulbils begin 
to develop on the adaxial side of the scales. This 
provides a quick method of obtaining large supjflies 
of saleable bulbs. The induced buds arise in Oriiitho- 
galuin from meristcmatic ti.ssue near the leaf base. 
In Drimia, bud formtition may be induced c.iher in 
the parenchyma cells of the scale or in the callus 
formed on the injured surface. In Hiemanthus, buds 
arise from the hj^'pcdermal layers of the detached leaf 
base. 
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University and Educational Intelligence. 

C’-AMURjiKiE. — Dr. G. II. V\ Xuttall, Magdalene 
( ollogc. has been rtxjlected into the Quick professor- 
ship ol biology. D. L. I 5 urn, Christ's College, has 
fleeted VVrenbury scholar in economics. 

As indicative of the growing place that organised 
rc'searcli is holding in tin* llniver.sity, a list of student- 
shijis awanied by the various cidlcgcs at the end of 
the past academic year may be of interest. At 
retci lunise, W. A. Wooster (pliysics) and W. (r. 
ICa-.t (history) ; at Christ’s C ollege, A. J.. T*eck 
(classics) and L). 1 .. I him Mnstory) ; at Magdalene 
('ollege, G. M. Watts (eliemi*-lrv) ; at St. John's 
college, W. 11 . Dew (eheinislry). I . Cl. Kooni (niathe- 
matiLs), (h K. Potter (liislorx). L. II. lilterton 
((>iiental langmiges). |. D. ('oilandl fmat li<‘mat ics), 
'1'. \, ,\. Droailbeiit (nial heni.il n a. and !•'. ll. 

( onslablc* (chemistry); at Pcml)nil<c ('ollege. If. Ci. 
liandisyde (history) and \\'. ). \'. Ward (chemistry); 
at (lonville aiul ( aiiis College. \. I>. C. C'obb<in 
(hislory), R. Kaper (chemi'^tr\ ). i. h’. D. Morrow 
(lii.story), W. I. jtnu's (( hem i^t i-\ ), I'.. A. Cbiggenheim 
(physics), J. T. Irving ( hiocla'inisl i y), W. A. Waitss 
(t hemistry), H. ' 1 '. Deas (( lassie s), and |. ('. join's 
(physics) ; at Kiiig’s college, A. Idetelu'r (mathe- 
matic.s), il. S. Keiuvard ((.lassies), C. A. 10 I.ee 
(history),' Ci. II. W. R\'lands (lOnglish), and C.'. h'. 
Sharmaii (physics) ; at C'lare College, .M. .V. I*'. 
Ihirnctt (physics). In addition, at certain coli(*ges, 
iiolahly 'Irinity (.'ollege, scholarships are* renewed for 
graduates doing research, so that tin'n* is a very 
marked move in the dirt'ction ol the einhjwmenl (.)f 
post-graduate research in ('ambridge*. 

Li. CDS. — An advanced conr.se of twenl\’ h'cliires on 
astronomy will be given on Moiidax' e\enings through- 
tmt the tirst ancl second terms ol the session i(>2|-25, 
liy Dr. S. l^rodetsky, reader in applied mathematics, 
ainl iMr. .U. Stoneley, assistant leiliirer in appli(*(j 
mathematics and astronomical ol)ser\(‘r. Demon- 
strations will be given in tlie ('eeil I )unrombe ( )bserva- 
torv, 'Ihe syllabus includes lectures on such subjects 
as theories regarding the origin and age (.)f the Solar 
System, stellar inagnilu<les, elassilication of sp('clra, 
distribution of stellar motions, doidile and xariable 
stars, nebiike, and so on. 'The leetiires will assume 
siicli an^elrmientary knowh'dge of astroiK^mv as is 
repre.scn^ed by the popular courses given in the 
I'niversity. Advanced mathematical methods will 
not be used. 

Dr. Albert Haworth has been appointed lecturer in 
chemical pathology. For three years Dr. Haworth 
has bei'U on the staff of Uk^ FAathology Department 
of the Victoria rniversity of .Afancliester. 

favi' ki’ooi . — The late Prof, (irenville A. J. Cole, 
Director of the (h'ological Survey of Ireland, aiul 
professor of geology in the Royal (College of Science, 
Dublin, expressed a wish during his life-time that his 
x aluable collection of separate geological papers should 
j'md a iK'une in the I'niversity of i.iverpool. After 
pK^fessor Cole’sdeath recently, his executors forw'arded 
his collection of more than geological papers to 

the Department of Geology of the Fniversity. 

London. — Ur. Morris Ginsberg has been appointed ' 
as from August i to the ITiiversity readership in, 
.ociology tenable at the Fondon School of ICconoiiiics.i 

The title of professor of electrical engineering in th^' 
Dui\ ersity has been conferred on Mr. J. T. MacGregor^ 
.Morris, in respect of the post held by him at East 
London College. 

The title of reader in physical chemistry in tlte 
Lni versify has been conferred on Mr. W. E. Garner, 
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in respect of the post held by him at I'niversity 
College. 

The title of reader in public administration in the 
University has been conferred on Mr. H. IS. Fees- 
Smith, in respect of the post held by him at the 
Fondon School of Economics. 

The title of emeritus professor of education in the 
University has been conferred on Prof. j. W. Adamson 
on his retirement from the University chair of 
education at King's Ck3llege. 

J*r<if. IT. R. Kenwood has resigned from the (Chad- 
wick chair of hygiene at University College as from 
I December next" At a recent meeting, the Senate 
cxpres.sed appreciation of his Jong and valued services 
to th(.* ('(jllege and to the T.^niversity. 

The Senate has approved proposals for affording 
guidance to external students in their studies. The 
pioposals are designed to meet the needs of those wTio 
are unable from any cause to follow courses of instruc- 
tion either in (rolleges or Institutions of the University, 
or in oilier universities, or in university colleges in 
other parts ot ( he country. External students linding 
dillicully in arranging courses of study may consult 
the Exlt-nial R(jgistrar. 

T'h(.‘ following Doctorate.s have been conferred : 
D.Sc. in I^/tvsns : Harry Moore (King’s C(dlege), for 
a thesis eiiliiled “ The Corpuscular Radiation liberatec 
in \ aponrs by Homogeneous X-Radiation ” ; D.Sr. 
in Chrniistyy : A. D. Mitchell, for a thesis entitled 
“ T he Reactions of Phosphorous and Hypoyihos- 
phon'ms .Acids, w ith Special Reference to the Evidence 
th(‘v alford for the T'aiitomcric Character of tlie Acids," 
and other Papers ; D.Sc, in Physics: A. AF Mosharrafa, 
tor a thesis entitled " The Quantum Theory of 
I Radial i(3n,’’ and other papers. 

Mwcm si’KR. — The following appointments have 
been made ; Reader in surgical pathology, Air. 
j. Howson Kay; Focturers in surgical pathology, 
.Mr. I\ R. Wriglcy and Mr. Garnett Wright ; Assistant 
lecturers in chemistry, Mr. Wilson Raker and Air. 
Bernard ('avanagh ; Demonstrator in physiological 
chemistry. Dr. P. W. Clutterbuck. Ihof. S. j. 
Hickson has been reappointed to the chair of z(Jology 
for a further period of two years. 

Si. An DR i:\vs. — The Royal Commissioners IVjr the 
ICxhibition of 1851 have, on the nomination of the 
University Court of St. Andrew^s, aw'^arded an in- 
dustrial bursary of from ^140 to /175 to Air. Frank 
Chirdincr l*'orbes, a .student of engineering in Uni- 
versity ('ollege, Dundee. 

AValks. — D r. E. H. Kettle has*- been appointed 
yirofessor of yialhology and bacteriology in the Welsh 
National School of Aledicine (University of Wales), 
Cardilt. 


Sir CbLiUiRT T. Walkkr, who has recently com- 
pleted a period of about twenty years' service as 
director-general of Indian (Observatories, lias been 
app(jintefl professor of meteorology at the Imperial 
('ollege of Science and Technology, South Kensington, 
in succession to Sir Napier Shaw, who is retiring on 
August 31. 

The ITigher FMucation ^ub-Committee of the 
l^ondon County Council is recommending the Educa- 
tion Committee to award Robert Blair Fclkwvships, 
each of the value of 450/., to Mr. G. Bird and Air. J. 
d'A. Clark. Mr. Bird, who is now with the Westing- 
house Brake Company, will inve.stigatc signalling and 
train control problems in the United States, while 
Mr. Clark, who is aiythe Sittingbourne Paper Mills, 
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f^roposci. to study the production of wood pulp in tlie 
larf^c pulp mills of Canada, 


Early Science at the Royal Society. 


The Kanisay Memorial Fellowship Trustees have 
made tlie following awards of new fcllow'ships for the- 
session 25, the place at which the award is 

tf'iiable l'ollt)wing the name of the l^ellov^in each case : 
Thitish I’cllowship of 300/. to Mr. S. W. Saunders — 

I iii\ei-sit\' College, London; Glasgow Fellowship of 
300/. to .Mr. A. Robertson — University of Manchester; 
Danish Fellowship of 229/. to Mr. K. J. Pedersen — 

I hii\ orsity of Bristol. The following fellowships have 
been renewed : Dr. S. Coffey (British Fellowship) — 
thiiversity ('ollege, London ; Dr. A. Titley (British 
1 -’('Hows hip) — University of Oxford ; Mr. Thomas S. 
Stevens ((dasgow Fellowship) — University of Oxford ; 
Dr. Miguel Crespi . (Spanish Fellowship) — University 
College, London; Dr. J 7 Kalfi (Netherlands Fellow- 
ship)— I 'iiiversity of Manchester ; Dr. H. Weiss 
{J^'renc'h Fell(nvship);J-^Davy - Faraday Laboratory, 
Royal Institution ; Dr! E. Boomer (Canadian Fellow- 
ship) — Ihiivcrsity of Cambridge. Sir Robert Rolw-rt- 
soii has been appointed a member of the Ramsay 
^Memorial Advisory Council in succession to the late 
Sir James Dobbie. ’ _ 

In The Londoner’s Education ” (I.ondon, Plodder 
and Stoughton, pp. "58, the Education Officer of 
Ihe L.tv.C. presents a popular account of the services 
of the Council as Local Education Authority, this 
being one of a series of handbooks “ on the *T..C.C. 
and what it does for London.” The publication of 
these booklets is a new departure — interesting both as 
a means of promoting intelligent interest on the part 
of the citizens of London in the work of their local 
,o\'ernment and as a commendable example of 
municipal advertising. The writer lays stress on th 
admirable progress made in the field of elementary 
education and the wonderfully complete provision foV 
defective and tuberculous children, London being in 
this respect able to, challenge comparison with any 
city in the world. The expenditure on schools for 
these unfortunates is 4 per cent, of the total cost of 
the education service. The mo.st remarkable thing 
about the appropria.tions of funds to the various kinds 
and grades of education is that the annual grants to 
the University of London and colleges and polyteclm ics 
for education of university standard amounts to only 
0.7 per cent, of the total, ' ‘ 


/ August 3, 1664. The experiment of the velocity 
of descending bodies vj:as tried with three leaden 
balls of different sizes. yPhe height of their descent 
was sixty-one feet. Mr. Hooke was desired to find 
some convenient place in Westminster or J-^aul’s for 
the prosecution of these experiments in a place free 
from wind. ’ 

August 4, 1686. A letter of Mr. William Molyiieux 
of Dublin, to Mr. Plalley, was read, wherein he owned 
himself fully satislied of the performance of Mr. 
Hooke's le\ el ; promised what acc(5unt he coukl of 
the tides on the coast of Ireland, and gave his senti- 
ments about the properest way for actual mensuration, 
in order to survey a degree of the earth. 

August 5, 1663. Sir (hlbert Talbot received the 
tlianks of tlie Society for sending them the mace, 
which his majesty had giv^en them, without taking 
any fees.- Sir Robert Moray procluced again the 
stones taki'ii out of the Earl of Balcarre's heart, 
and desired that the figure of them might be drawn ; 
and J.)r. W ilkins mov^ed, that it might be taken in 
plaister : the' care of both which was committed to 
Mr. H(3oke. 

1682. Drdc'n'd — fhat the list be printed with 
several titles distinguishing all the fellows . . . and 
that a little mark be made before the names of such 
as have been benefactors, and such as frequently 
account Fir their arrears : and that the president 
intimate to the Society, that he hopes they will 
esteem such, who shew tlieir affection to the Society 
this way, as more properly eligible for office. 

August 6, 1662. Mr. Wilde was desired to com- 
nmnicate ins method of laying leaf-copper without 
tarnishing. — Dr. Charlton was desired to give in 
writing tlie account of the boy killed by lightning. — 
Dr. Goddard brought in an account of his experi- 
ments of weighing glass canes with the cylinders of 
cpiicksilver in them, according to the Torricellian 
experiment ; wJiich was ordered to be registered. 

1668. A microscopical observation devised by 
Mr. Hooke was made on a little lump of charcoal 
of fjr-woo i, in which appeared here and there 
interstices or partitions intersecting the great pores. 
Several of the members saw it and were satisfied. — 
S('V('ral queries were proposed about the texture of 
trees. 


In the early part of this year the (xoverning Body 
of the Imperial College of Science and Terlinology 
\yas enabled, by generous donations from the Rt. Hon, 
Sir Arthur Acland and Sir Otto Beit, to establish a 
scheme of ten Dominion scholarships for research 
vork in science tenable at the College during the 
academic A'^ear 1924-25, open to university gradiiates 
in tlie several Dominions and in India. With the co- 
opc'ration of the India' Qfiice and the Colonial Office 
respectively, appointments to these scholanships have 
now been made by the respective Governments as 
follows : India ; Mr. Sarbbanisahay Guha Sircar 
(Calcutta University), arid Mr. A. S. Ganceaii (Uiii- 
N casity of Madras), Australia : Miss M. I. Collins 


spi'cially in relation to fuels). Canada : Mr. Armarid 
Circe (Ecole Polytechnique, Montreal), and Mr, R. “J. ’ 
Henry (University of Toronto). New Zealand : 

H. L. Richardson (Victoria University College, Uni-J^! 
\ersity of New Zealand), and Mr. H. O, AskeW^ 
(f auterbury College, University of New Zealand)*^ 
^ouih Africa : Mr. Hans Pirow (for mining engineer-^! 

P. McGuire (for plant physib.^ 


August 7, 1661. Mr. Henshaw produced a stone 
called ” Astroites ” or “ Lapis stellaris,” of which 
the following accinint is registered ; That it moved 
with a little vinegar upon a declining plate several 
times rejicatcd ; and that it was observed, that the 
stone grew somewhat hot, and brak at the top. It 
is to be remarked, that there are two sorts of “ Astrcj- 
ites,” the one marked with starry spots, and the other 
stellate in its form. — Dr. Wilkins was desired to try 
salt-petre in water, to see if it increased in bulk. 

1679. The Society adjourned for the ensuing 
vacation, not to meet again till summons given ; 
but such members as pleased to meet to discourse 
in the mean time, might do so at the repository or 
library on Thursdays in the afternoon, where there 
would be some entertainment for them. 

. August 8, z666v. The president reported, that the 
e^xperiment mentioned April 18, 1666 by Mr. Povey, 

; of a new way of laying on colours, had been maile 
^that .morning by Mr. Streeter at his house before 
|£ims'elif,' Sir Robert Moray [and others] viz., that 
^an egg was beaten yolk?' and white together, with a 
. few shreddings of a fig-tree branch, whereby the 
^:$!gg .was reduced into an oily .substance, withcjut 
fetoy tenacity or ropiness, so that it would be ductile, 

nn -thf* nf*nr.il likp (lil. 
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Societies and Academies. 

I.o.vnoN. 

Faraday Society, July 7.— Sir Robort Robertson 
in th(‘ diaii.- G. R. J). Hogg : A note or 
the t oiidiK tinii uf down the neeks c>f meta 

v.'KMniJii vessels eonlaifiing litjnid oxygen. Aj^proxi 
in.'dt* methods are giveij lor ealenlating the “ necl 
l(»ss ” of metal J )ewar llasks containing liepiid oxygen 
these may also be iiserl for determining the mos 
.Slidable dimensions hii the inner ne< k o) a meda 
' )(*•• ‘f flask, the other dimensions of which aie kie*" " 

L. Haddon ; ’the mechanism of setting 
lalcinni snf|)ha.te cement:;. 'I’lien- au* fnndamenta 
ditlereiiees in the hydiation pio( east's between piaste 
of Pans, flooring plaster and aniudiite. I'liithe 
evjflemem fa\o(irof l)es(li‘s I heoiv of < 1 \ stal thriis 
as the ianse of e.xpansKjii is put loiwanl. I hen* is - 
smnl.inty between the <olierenee of (al< iiini sniphat 
(<‘menlsand that, of nu'tals. j. j Doolan ami |. I 
P^-irtington : the \’aponr piessure f telhirinm. 'I'h- 
vapour pressure ot sulphur has b(.*en d(‘lerniine<l ii 
various ways, and at least one determination of tha 
(»f s<.‘l(*nium Jias a.p])(\'ned. the vapour pressure o 
telhirinm, howeva-r, lias. apparentl\ . not previonsl 
been measureil. Its value, at least approximately 
has been didermined at ililterent temjxTat un's. - 
Iv. R. Turner and \V. II. Patterson; (rycjst'op 
in sodium .snljihate decahvdrati*. 'llii* molecula 
wi'ights of a nuinber of .sodium salts have bis*: 
tletermined, using sodium .snljihate as <'r\a>scof>i 
.solvent, a method lirst investigated by Iai\M‘iihi‘r/ 
whu.se results have, in g(*n<*ral. been ('oidirnusi 
Abnormal results wen* obtaiiu'd for tin* molemila 
vveighls of sodium oxalate and borax, 'khe low resiil 
lor the former substance is not due to .solubility elltsd.*- 
whilst the molecular weigh! obtained for borax is i 
good agreement with the value ohtaineil bv Houtarii 
Chauvenet, and Nabot, using sodium thiosulphate a 
solvent. 1 ). -B. Macleod : I Ik* vi.si'osdv of hinar 
mixtures.-- J. H. Firth and R. S. Wat.soii : I'h 
catalytic decomposition of hydn)g<*n peroxide .s<dutio 
hy animal charcoal ; the production of liighlv activ 
chan'oals. — A. |. Allmand and A. N. Campbell : fh 
electro-deposition of niangaiiese. The best comlition 
for the electro-deposition of })nre manganese consi^ 
in the electrolysis of a solution containing manganoii 
and ammoninm sulphates (the catliolyte) separate<l b 
a diapliragm from the anolyte (ammoninm sulphat 
solution), the II* concentration being kept at 10'® I 
10'* by the regulated addition, as reipiircd, of snlphuri 
aeitl or of ammonia. The temperature is jo^ C. an 
tile current density at the catJiode 10-15 amps./d.n 
J'he rotating aliii'nininm catliodc has ' a burnisht 
liglitly pressing against it. Klcctrolyte mangane.*^ 
contains a considerable tpiaritiiy of dissolv cd iiydn 
gen, which is not, however, responsible for its britti 
nature. — [. Grant: Concentration-cells in meth} 
alcohol. Part TI. Solutions containing teiraethv 
amimmiiim iodicK*. — F. 11. Jeffery : The elect rol vs: 
of solutions of potassium oxalate wdlh a tin anodi 
and an electroiuetijc tiolerminatiou of the constitntio 
i)f the complex jtnions formed. IClectricity passe 
fn)ni anode to anoiytc in accord with the ocpiation- * 
Sn jcI),'' - 2O - {Sn(C20,)3! ^ 

.\ solid phase corresponding with this complex ioi 
KolSnlCAOsf.HaO, 

can be isiilated. \Vheii tlio.tin anode is coated wit 
finely (livulod nictnl and the products of eIcctroJys 
allowed to accumulate on it, anodic oxidation taJ« 
okico probably in accord willi tlie ocpiation — - 

;Sn((:,04j,;- I QO/ (Sn(Co 0 .b} . 
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A sfilid pha.se derived from letravalent tin is formed^ 
but it has not been determined whether it is of the 
form Sn(C204)3 or K.^ |Sn(C:20.,)3l' . No tin is deposited 
on tlie cathode during this stage. T he anode potential 
remains constant for a wide range of t urreiit density 
provitled the anode be kept free from iinely divided 
metal and tJic products of the electrolysis : tailing Ihi.s 
precaution it may ri.se to more than nine volts referred 
to the nminal hydrogen cTectrofle as zen^, the current 
bi*ing 0*1 amp. ' The Darwin tliread recorder Jias been 
adapted to the ineasnrement of variatitms of the 
electrolysis current and also the time-integral of thi.s 
curr(*nt.. 1 1 shows the rapidity of the cliaiigt* from the 
stage the formation of the stanno comple.x alone to 
the stage of anodic oxidation. — F. J. Fraser; An 
iinpuiv(‘d form of Crook's elutriator. 

! 

i Cambkidge. 

Philo.sophical Society, July i.t-— ^fr. C. T'. lIi*ycock, 
juesideiit, in the chair. — Ji). V. Appleton, K. C. 
Emeleus, and M. Barnett : Some experiments with an 
tt-])aiTi(.Ie counter, 'the “ wave-form " and intensity 
ol the transient impulses resulting from tli.scharges 
stimidaled by single electrified particles ha\x* been 
determiiu*d using a cathode-ray oscillograph. I'he 
nature of the impnlsi: is determined largely by the 
capacity and resistance of the system. The ]K)tiMttial 
biipul.se normally delected by string clectiometer 
niethods is proportional to the current responsible 
for the rc-chargiug uf the electrostatic capacity c" 
the counter afti*r the rapid discharge of the capacity 
initiated by the eleclrilicd particle. When the press- 
ure in the ionisation chamber is made less than that 
at wliich self - restoring action is possible, persistent 
oscillations are found. TJiese represent tluj periodk 
charging of Iluj counter capacity after its periodic 
discharge betwax.‘n the point and the plane. Tin 
impulses normally produced by a-particles are thus 
repre.sejitcd by one unit of the .sustained oscillation 
'the total cpiahtily of electricity circulating round Uk 
s>slem when an a-particle enters the chaiiibei* is. h 
normal cases, of tlie order of io‘^® coulomb, but ii 
low resistance circuits may be made 10"® coulomb 
The energy trigger ratio ” of the counter for a 
partich'S, which represents the ratio of the eiierg) 
released in the .system to that of the eicctritiec 
particle acting as stimulus, is normally uf iTu? ordei 
(jf lo*', but may be made as high as 10'*. -J. K 
Littlewood : t)n the zeros of the Rieiiiaun zete 
function. S. Lees : A case of steady tluw' of a gas 
in two diinensicms. — P. A. M. Dirac : Note 011 tin 
Doppler principle and Bohr’s freciuency conditioii.-- 
JJ. _M. Sen : TJie applicability and deformation o 
surfaces. — R. C. Titchmarsh : A system of linca: 
eciuations with an iiilinity of unknowns. — J. B. S 
Haldane : A mathematical theory of natural aiic 
artitlcial selection. Part II. Expressions are founc 
for the elfecls of various degrees of self-fertilisation 
inbreeding, assorlative mating, and selective fertilisa 
tion, on the composition of Mendelian populations 
and the progress of natural selection in lliem.- 
H. W. Turnbull : The vector algebra of cigh 
assficiated points, of three quadric surfaces. 

Calcutta. 

Asiatic Society of Bengal, July 2.— Gilbert T 
Walker : On the wings of gliding birds. A pccuha 
feature in the structure of the wings of gliding bird 
is comparable to a device adopted in the construe tio 
of Handley-Pagc aeroplane wings. — K. W. Gudger 
The sources of tlie material for irlamilton-Biiclianan 
“Fishes of the Ganges/' the fate of his collectiont 
dfawinffs and notes, and the use mad(» of his data..- 
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f.. M. Davies : jS'otrs on the gcolof^y of Kohat, with 
rt'lcivnce to tJie homolaxial position of the salt marl 
at Jlafiacliii Khcl. The beds at Kohat are homotaxial 
with Ihf beds at Bahadur Khel. — Baini Prashad : 

B. e\ ision of the Japiinese species of the genus Corbi- 
eula. — W. Ivanow : (i) More on the sources of Jami's 

“ Nafaliat.” A suniinaiy’ description of the rare 
work, Risala-i-ltibaliyya, containing an account of 
till' discourses of ' Alau’d - Dtiwla Samnaiii (d. 1336). 
(j) linani Ismail. New information concerning 
Ismail, the sixth Imam of the Ismaili>’ya- It 'vas 
l(.>iinil in a raie and early book on Shiite tradition, 
])V Kaslu, dating from the tenth century. — K. N. 
Dikshit : 'l.'\vo ifarsola copper-plate grants of the 

rai.imara Siknya (IT.)* V.S. 1005.— Amareshvar 
Thakur ; Jail administration in ancient India. 
brief rc\iew, mainly based on data furnished by the 
liuddhist jatakas and Kaiitilya’s Arthasastra, draw- 
ing the conclusion that a humane element was not 
wanting in ancient Indian criminal justice. — Sir 
(lilbetl r. Walker: A note on Indian boomerang.s. 

I li st liption, w ith illustration, of a new' species, called 
I\(t /({}', used as a throwing stick by the Bhils. — I’aul 
Tedesco : 'Idle dialectical po.sition of Ornuiri. - 

.\ . C. Majumdar : A list of Kharosthi inscriptions. - 
11 . Srinivasa Rao : Note on a brackish-water actinian 
trnni ^ladras. A form apparently new to science, 
|)ruba].>ly closely allied to Pelococtt's, which Avas 
lollected in 1922, was described. — H. Chaudhuri : 

I h iloiroi/iian Nagii sp. noxK .Found at Tahorc, 

developing in a bottle containing a collection of 
/ygiiemas. v 

Ottawa. 

Royal Society of Canada (Section V., J3iological 
Sciences), May 19-22 (Annual Meeting at yuebec). — 

1 C. Harrison (Presidential Addre.ss) • Historical 
review’ of the red discoloration of foodstuhs. — A. H. 
Reginald Duller : (1) Luminous leaves ; (2) Spha'vo- 
hit/ us sicllatits and the dispersion of its spores by 
herbixorous animals. — C. W. Lowe : I'he fresh-wTitcr 
alga* of Central Canada.— B. T. Dickson and (3. A. 
Scott : Identity of the organism causing black-dot 
disease of the potato, Part 1. and Part IT. — -B. T. 
Dickson and W. L. Gordon : The effect of various 
siiiul control treatments on the genniiiation of oats. — 

C. I.). Kelly : The bacteriology of the Kingston cheese. 

- -N. S. Golding: A study of the moulds in bluc- 
veiiied cliee.se. — A. G. Lochhead : (t) Microbiological 
relationships in frozen soils ; (2) Psychrophilic soil 

baeteria. — G. W. Scarth : The toxic action of distilled 
water and the antagonism to it of cations. — A. B. 
Macallum : The origin of karyokiiiesis. — A. T. 
Cameron and f. Carmichael : After-effects of feeding 
thyroid to young rats. — A. T. Cameron : (i) The 

aetion of absorbable intestinal toxins on metabolism ; 
1-0 fhe cranio-facial axis of Huxley — Pt. 1., Kmbryo- 
I'^gical considerations. — J. G. FitzGerald and Dorothy 

I I Doyle : A further study of the cpiestion of utilisa- 
’a.iii (“ fermentation **) of saccharose by B. diph- 

— J. J. K. Macleod, J. Hepburn, J. T\. Latch- 
bjrd, and N. A. McCormick : The effect of insulin on 
• 1'- percentage of sugar in blood from different regions 
' ' the body. — J. Ja^ R. Macleod, K. C. Noble, and 
a. K. O’Brien : The influence of insulin on the 

- ''ogen content of the liver and muscles dilring 
ii porglycjemia. — G. S. Eadie, J. J. R. Macleod, and 

- - O. Orr : The soluble carbohydrates of liver and 
d the influence of insulin on them. — F. N.. 


^ and 

^'dlan and vS. S. Sokhey : Further observations on 
'' p.nicrcatised animals. — S. U. Page : The effect of 
[ ' ihii on chlorid/.iti diabetes in dogs.-yj. Markowitz : 

■ behaviour of the diastases in diabetic animals, 

I ted with insulin. — Frederick R. Miller and H^,M^,^^^^dising agents 
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Simpson : Viscero-motor reflexes. — K. Miller and 
R. A. Waud : Pulse and cardiac records obtained xx ilh 
electropolygraph. — G. A. Ramsay : Amplification of 
heart sounds by radio apparatus. — J. Miller : Classi- 
fication of tumours arising from the trophoblast. with 
illustrative cases.— C. McLean Fraser : Acuulis 

Primarius, Stimpson. — .V. G. Huntsman : Some 
results of the Belle Isle Strait Fxpedition, 1923. — 

R. H. McGonigle : The distribution of pile borers ini 
the Canadian Atlantic coast. — A. H. Leim : t.ertain 
features in the life-history of the shad. — A. G. Hunts- 
man and M. I. Sparks : Resistance of marine animals 
to high lem]H.Taturos, and their distribution in 
Nature. — C. 11. O’Donoghue : A list of the Nudi- 
brauchiate Mollusca recorded from the J^icilic coast 
of North America, with a note 011 their distribution. 

\'ii:.\NA. 

Academy of Sciences, January 10.—- Kurt Ehrenberg; 
On the dexelopinent. of the base of the skull in eaxe 
l)ear.s fri»ni the 1 )raclu*nhdhle near Alixnitz. I he 
comm iini cation is clhelly concerned xvith the confirma- 
tion of a hitherto nn«)bserx'L(l epiphysis formation in 
the loxxer halt of the posterior heail condyles of the 
cave hciw {I 'tsus ^prlucus), xvhicli appears during the 
second year of life. I. a ter the epiphysis fuses com- 
pletely with the original condylus occipitalis. Its 
lorination is conditioned by a change in the attitiule 
of the skull, a doxviiward inclination of the skull as 
it becomes heavier, ami ap])ears to have arisen only 
iii the males. — A. Skrabal and JI. Airoldi : On tlui 
rate of hydrolysis of ethyl ether. — A. Skrabal and 

AI. Baltadschiewa : On the rate of hydrolysis of urtho- 
acetic-ethyl ether.-- J^. Andreash : Note on the para- 
ban acids. — R. Andreasch : On the carbamidi^ and 
gunnidin derixatives of the sulphur-substituted fatty 
acids ; Part fl. — K. Muller : Oii^ combined conic 
sections of conic section pencils. — K. Ehrenberg : On 
the development of the anterior region of the skull of 
the cave-bear from the Drachcnhohle near Mixnitz. — 
A. Pisek : 'riie development of the anthers and the 
meiotic division of the pollen mother cells in the 
junipcr-misl^'-toe, Arci'nihohium Oxycedn ; the struc- 
ture of the c.iithers aud the number of chromosomes 
in the cells of T.oranUius curopcpits. The anther of 
Arcenthobium is regarded as equivalent to a micro- 
sporangium. The meiotic division of the pollen 
mother-cells sometimes shoxvs disturbances caused by 
insufficient nourishment of the parasite by the host 
plant. R. Kreman, R. Kienzl, and R. Markl : hdec- 
trolytic conduction in fused alloys; Part HI., The 
electrolysis of lead-cadmium and of lead-sodium- 
cadmiuin alloys. With currents of about 1 amp. per 
sq, mm., an increase in the concentration of lead was 
found to occur at the anode and of cadmium or sodium 
respectively at the cathode. 

faiiuary 17. — R. Kreman, R. Muller, and IT. Kienzl : 
l^lectrolytic conduction in fused alloys ; Part IV., 
The,, electrolysis of mercury-sodium alloys. I'he in- 
crefise in concentration of sodium at the cathode and 
of iT^ercury at the anode was found to grow with the 
density of the current to a maximum of about 9 per 
cent. — R. Kreman, K. Muller, and R. Ortner : Elet tro- 
lyiic conduction in fused alloys : Part V., Tlie electro- 
lysis of mercury alloyed with potassium, calcium, and 
cadmium. An increase in the concentralioii of 
potassium, calcium, and cadmium is observed near the 
anode, the eiiect increasing with the ilensitv of the 
current. — Moser and A. Brukl : On solid com- 
pounds of hydrogen and arsenic. The forniatiou of 
solid AsgITa according to Reckleber and Selieiher is 
confirmed. A new solid compound, IcTia-arscnic 
hydride AS4H2 was obtained by the use of weak 
' on gascoiKS AsHs ■ 


K. Schnarf : 
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l\(.*inaiks on the* position of the f^ciius Saunmia. — 
K. Keissler : J/ungi Jiovi Sinenses a 11 . Ilandcl 
Aki/zetti Iccli 11. 

jannarv j \. — H. Micoletzky : Final report on free- 
living iicniatodes from .Suez. 'J'he Mediterranean and 

I lie l<ed Sea appear to have more nematodes iii 
< onimon than tlie Mediterranean and the North Sea. — 
ei. Gotzinger : Morphological studies after the great 
landslide of the Gras-mountain at Oberwang in 
Atlcrgau. — IJ. Handel-Mazzetti : I‘lant«x‘ nov.e Siii- 
t nscs diagiKjsibus brevibus descriptx. 

I'ebrnary 7. — F. Werner : New' or little known 
snakes fiorn the State Museum ol Natural History at 
Vienna. New genera of aglyptic ( ‘olubrides, Pnu liria 
(n. sp.), South-west Alriea, allirf! to l\i mh>xrn- 
odon, l*tu hyophis irwpardhs (n. sj).), ‘L'i in imphnUs 
aniicnius (u. «!>.)< ydstyala (n. sp.), Argen- 
tine. M. i (n. sp.), Pst iKlorunttut y litf^uhris 

(n. sj).), San Vaolo, Itra/il, Nerophidh})) Iiyp^di /ityoidrs 
(n. sp.), allied to hydrR'Ihiupy, PndanRid puhhra (n. 
sp.), J\'\dang, Sumatra, /ioniu> yliis llnctdaht (n. sp.), 
Jkist Africa.— A. Skrabal and M. Baltadschiewa : On 
the ralt* (if hydrolysis of ort ho-( arbo\yl“eth\ 1-ether. - 
A. Skrabal and A. Matievic : 'I'he dynamiial (‘<juili- 
briiim of malic e.st(‘r. — F. Schweidler : Stndi(\s in 
at nioS])li(ric electricity, No. (>5, On the character- 
istics of the curremt in sligliily ionised gases. 'I'ho 
(haracteristic of tlie ions is cahnlated liy linear re- 
coinbina t ion law and the ])roj)ortionality lietween 
conductivity and tlu' saturation dclu it of t he current 
is found t(i hold. 'J'Jie term semisatn ration potential 
(< orresponding to 50 per cent, .satnralioii) is dedined. 
'riie application to jiractical measniinnents is demon- 
slraled. — W. Schlenck : vStndi<\s in atmospherit.elec- 

I I icily, No. 00, lCxi)enmental investigations on the 
charaettTistic of the cnriviit in weakly ioni.sed gases. 
With a ('yJindrical condenser as icmising vessel, the 
curren1-])utential function was found to correspond 
to the linear Jaw of recombination.-— M. Blau : On the 
disintegration constant of radium A (Mitt d. Ka- lust’s 
No. t6i). a tiow' experimental determination gives 
the radioactive constant . . . X- 0*2 273^0 cMxjy min*^; 
the half value period was found bj be? I' ^•u^±0'no<) 
mill.— W. Riss : On the composition of broggcritc's 
and on the genetic relationship between thorium and 
uranium (Mitt. d. Ka-lii.st’s No. 1O2). A large number 
of analyses 011 broggeriles have proA'ed that idio- 
mor]jhic bn’iggeritos are probably all (many of them 
without doubt) older than the lodes in w'hich they 
are found. .\.s there arc also iion-idiomorphic brog- 
gerites, it remains an open (luestioii wdiether these can 
be used for age measurements and also whether the 
large diilenuicos in the ages of the lodes found in this 
way arc real. The results do not contradict the 
assiiinption (jf a genetic relationship between thorium 
and uranium. — :K. Lohr : On the comparison made 
by IT. Scheiiner between the JaumaniTs theory of 
gravitation and ob.servations.—'G. Flumiani ; On a 
dinudhvl - ttdroxy - anthrachhi. — K. Brunner, \V. 
Seeger, S. Dittrich : i^iacyamine. — A. Tauber ; On the 
integration of linear diltcrenlial cxiuaiions, '^V. — 
O. Storch : Studies on dragonllies from the biolbgical 

‘‘station at laiiiz, Lower Austria, t'lnd the second 
Zoological Institute of the University of Vienna. 
Sinjidtoc/ilora mctallica, an aiiiSfonlerate, odonate, lays 
its eggs in the earth inserting its ovipositor in the 
intervals of its flights over water. The Odonata 
aiiisoptcra are not gliding air-machincs ; they make 
tlie best use of the freedom of movement which their 
mode ()f night perm it .s, lifting themselves straight into 
tlK^ air and performing all sorts of evolutions during 
oviposit ion. — F. M. Exner : On the release of cold aird 
warm t)ut bursts in the atmosidiere. — F. Feigl : Con-» 
Iribiitioiis to tlie study of the relationship betw.eetti^ 
the groux>ing of atoms and soecifio 
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February 17. — P. Weiss : (i) Regeneration of the 
whole from half the cut surface of an extremity in 
/rriton crislatus (from the Institute of F.xperi- 
mental Biolog>^ of the Academy of Science, Vienna). 
If the leg be split and both i)arts shortened by amputa- 
tion, a whole foot will regenerate from the half-cut 
surface \vhen the second half regenerates nothing ; 
otherwise regeneration of a whok) foot occurs, divided 
between the two stumps, forming a split extremity or 
merging into one blastema. (2) Jtcgcneralion from a 
double cut surface of an.’extremity in Triton cristalns. 
When the arm is artificiallyj jient in such a way Hiat 
the radiu.s lies parallel to. humerus, lixed in such 
a position, and the elbow tut olf, ex]M)sing two cut 
surfaces, one from the humerus, one from the lower 
arm, a .symmetrical structure regenerates, the regener- 
ating part from one cut surface being the mirror image 
ot the other. — 1 . Sciacchitano : The stage in which 
dopa is formed in the.cocoon. of the moth f.ophyriis 
pin I (from the Institu"^ fox Experimental Biology of 
the Academy of Science, Vienna). Dopa, i.e. dioxy- 
jihenyl-alanin, is only produced in the caterpillar 
during spinning and is a,][ready los|t when the slate of 
pupation is attained. — Kober : 'Contribution to the 
geology of anomalies in. the gravitational force. 

A. Kohler : .Petrographic-geOlogic observations in the 
south-western forest district. Kblbl : Report from 
petrographic-geological studies in the w'estern part of 
the forest district in Lower Austria. — L. Waldmann : 
Preliminary rci:)ort from the survey of the Moravian 
di.strict to the south of theJEggenberg-Siegsmuiidher- 
b(irg railw ay line. T , Tlr 1 . vv 

February 21. — ^A. Skrabal/ F. Pfaff, and TT. Airoldi : 
On sopcjiiillcation of keto-carbphic-ester. — 1 1 . Lieb and 
J). Schwarzl : On eleinic acid from Manila elcmi-re.sin. 

Official Publications Received. 

Unlli'lin of tlu' Aincricjaii Museum of Natural History.- Vt)l. Art. I : 
Mioi'tMiH Orpodonts iu the Ameritjan Museum, liy F. B. l.ooTlli^. I’p. 
37. (Nrw V <»rU City.) \ 

miiveivsity of IllJiiois Kn^jinecring Bxp'eriiiU'ufc Station. Circular Xo. 
I) : Th«‘ (Mliiig of K.-irth Hoads. By. Prof. \Vilbur M. Wilson. Pp. 27. 

(lJrl*anji, 1)1.) J.'i cHut.s, 

(’nioiiy of Hoiitlirrii llhodasiu. Report of tho Director of V«*t<*r‘inary 
U«‘st*:urh fot tho Yo.'ir Pp. y, (Salisbury, S. ilho<]csi{i ; (iovorti. 

UK-Ill i’Hiilcr.) . '■ 

MoMioirs of tho Dcp.-irtmoiit of Agriculiiiro in India. Uotuiiioal Sciii-s, 
Vol. i:’. No. 2: Tin- Wilt Dusi-aso of Safflower. Hy S. D. .tosJii. i’p. 
3!Md 1 plates. (Calcutta: Thacker, Spink and Co.; LmikIdii : w. 
'll .ickfr Jiml Co.) 1 lupou; Od. 

Siiiitlisonian Institution: United States ‘•’National Musimiiu. Con- 
liilmlioiis lioin Ihn Uniletl State.s NatiouaLHerhariuni. V^ol 24, Puit : 
Kciuunnio I-’mit-brjiriip; Plants of Ecuador. By Wilson Popcnoc. Pp. 
\ I- 101 - 1 : 5 1 I- plates 34-10. (Washington: GovernuuMil PrinUiig Ollier.) 
1,'» Cfllts. '■ 

Tin- South Al’iican .luurual of Selonce. Vol. 20, No. 2, Decciulu-r 1023 : 
Coiiipri.siii '4 tlin l{i*])ort of tlio Twenty-first Annual Mooliug of the S(*i.th 
Mricau .\.sso(Mal ion for tlio Advaiic.cinent of Science, Uloeiiilonle 
P.123, .) Illy O'l 1. Pp. iv-f-2s.’>'()04. (Johannesburg.) l&.s. n»-t.. 

J-:\pcriiiicnlal jiiitl Rc.scaroh Station, Nursery and Markst 
liuliLsl rir.s’ DfVcJopiiK’iit Sooiety, Ltd,, Turner’s IJill, Cheshuut, ijerts. 
Ninth Annual Ih-porl, J023. J'p. 07. . (Chcshuiit, TTcrts.) 

J’rocccdiiigs of tin? Royal Society of Mdlnburghi Sc.s.sioii 1023-1024. Wil. 
44, l*;irl 2, No. I.'i .' An Inve.stigation into tho Htriictiirc ainl Mtc-Ilisf ory 
of tin- SulpJiur Bacteria ([.). By Dr. David Ellis. T'p. J.'i.'MUr. (Ediii- 
luirgli : H. Urant and Son ; London : WilliatiiH and Norgatc.) l.s. 3i(. 

Tlie Orgaui/ution, Achieveinents and Present Work of the Dominion 
Experimental Fauns. Pp. ,302. (Ottawa : Government Printing Bureau.) 

National A-ssoeiation of Master Bakers, Confectioners and Cate 
Reports on Rc.search at tho National Biihory School, London, condui-ted 
i»y Dr. C, Doivo and John Kirkland'.. PpAJJd. - (London : 8*.» King'.wav, 
W.C.2.) 2.-*. (id. V.^ , 

Defrtirtmeiit of the InU’rior : Bureau of Educat ion. Bullutin, P.'23, 
No. :.S : Statistics of Kindergartens 1021-22., Prepared hy tlie Stati';tical 
Division of the Bureau of Education under the fiiieetionof Frank M. 
Pliillips. Pp. 7. (Washington : Government Printing OJliee.) .'j cents. 

Proceedings of the Academy of Natural Sciences of Pliiladelphia. \'ol. 
75,1023. Pp. ill +429 -f- 20 plates +87. (Philadelphia.) 

Miiiistcro de 1'Iii.structiou publiqne et des Be.aux-Arts. Enquetos eL 
documents relutlfs d renseignemont sux^crieur. IIP: Rax>pi»rts .-sur les 
observtttoiros astronomiques de Province, umice 1P2.3. P]*. i-jo. (pan’s : 

liuprlmerie Nationale.) 

Uapx>ort annuel sur Petat do PObservatoire de Pnii.s ]iour I’aimee 10-23, 

' piyseni^ nu (Jonsell dans sa scanco du 14 fevrier 102 4. Par M . B. Baill.iml . 
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Science and Life.^ 

T here has been no niggardliness in the in- 
tellectual menu provided for the Toronto visit 
of the British Association..^ There is plenty to masti- 
cate, and there are also delicacies. But the metaphor 
is dangerous, and we let it drop. The president, Sir 
David Bruce, strikes the humane note, Science for 
Life,” in his fine address. In the long run, man wins 
against microbe ; thus Malta, once the most deadly of 
foreign slatiruis, becomes a health resort; Malta fever 
is beaten in the first round. Anti-typhoid inoculation 
was one of the outstanding victories oL the war, and 
the ami-toxin treatment of tetanus was another. The 
prevention of tubereulosis depends fundamentally on 
iin]m»ved environment and on the education of the 
people in the art of Jieallh. J’he protozoal infectious 
diseas(‘s, like tlu* bacterial, are being mastered — witness 
sleeping siikness and malaria. Successful attacks are 
being made on tlu* uiulelennined group of infectious 
disea.ses, prolxibly due to “filter-passer^^ germs, .such 
as treneli fever and ty])hus le\(‘r. Here the zoologists 
have to he tluinked lor their discovery. and tracking of 
the insia t and mite carriers ; and what shall we say of 
tlie attacks on defieieney diseases, wliether the staiulard 
of \ ic4ory ]>eaTs the legi*nd “ vitamins,” “ balanced 
• nutrition,” or “ eiidoc'rine glands ” ? ‘-‘.Man has come 

into his lieritage.” 

Prof. ]. \V. ()r(*gory, addressing the, Geograjfiiy 
Section, brings ns back to the idea of “Control.” He 
seeks to show that, if due care be taken, the wdiito 
man is not pliysiologiiiilly disqualified from manual 
lahuur in the tro])ies. TJiis siinjfiifies intcr-racial 
problems, as it provides an additional outlet and a 
spacious home for the European race. The world has 
reached its prese nt position by help of each of the three 
great rac es, ;ind it still needs the special .qualities of 
eacJi of them —the contemplative Asiatic^ who founded 
nJigions ; the artistic Negro, who probably gave the 
World tile gift of iron, and the administrative European, 
who lias organised the brain power of the world, Jhit 
“ the affectionate, emotional Negro, the docile, diligent 
Asiatic, and the inventive, enterprising European do 
not work at their best wdieii associated in mass,” 
Individual association there must be, but co-residenee 
in mass that w'ay lies trouble. But will Ahc clock 
stand the implied turning back of its hands, and will 
our hygienically resolute sw^arming into the tropics 
stop short of being massive i' , '• 

Jn his careful address to the Anthropology Section, 
on health and physique through the centuries, Dr. 
E. C. Shrubaill showed, that Britain is not going to the 
dogs. “ A pessimistic view of the physical or mental 
condition of the people of England is unnecessary and 
unfounded.*’ Stature and weight are not less than in 
the days of j;*Agincourt ; the general health of the 
nation is better and the expectation of life longer than 
ever before;., the real increase of the unfit is much less 
than has been assumed on a priori arguments ; the 
rdysgenic tendencies of industrialisin are being succcss- 
ifully opposed. Not that Dr. Shrubsall is satisfied wdth 
^^ings as they are.. His thesis, w'cll documented, is 

Advancement of Science, 1924: Addresses dclivt-red at the Annual 
^Meeting of the British Association for the Advanccincut of .Stienci- (cj4th 
gYear), Toronto, August 1924. Pp, iv h 33 4 19 f ^6 + 20^ zG { 24 + 30+12 
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tliut tlicv are not iicarl\' so IkuI as some (.'assaridras 

«Mlt. 

An inspiring'' address to tlic Physiolo^jjy Scetion by 
Dr. II. (I. Dak* dealt vv'itli tlic pro/jjrcss and prospects 
of rli( ?noUicrapy. “ Srience for Lile ” again ! CJicmo- 
ilicrapy in general is tin; speeilic tr(“alnient of infe<*tions 
be artif'ieial remedies, l)nt l)r. Dale was pieturing tlie 
,vsterniili( ( hemotherapy which the genius of Ehrlich 
re\ rilled, “ the production by syntheses of .substances 
with a powerful sj)ecinc ahinily for, and a conse(|iienl 
loxit action on, the ])roto])lasin ol the parasites, and 
none for that of tiu* host." What I'.lirlich was in 
search of w'ere introfha cable sid'sljiin cs, w'hich, as he 
said, should be ma.ximally j)ara.silol ropi( and niiniinalK 
oru‘an(»t ropic. What makes the dinrrrme is a bio 
ihemical ])robl(‘m still imsolved, but contributi«»ns to 
the reading ol the riddle are rising abo\r the horizon. 

“ As the bi.)l(^gical complexit of llie problem is 
realised, it becomes increasingly a. matter tor wonder 
and admiration that so much ol ))ia(ti»al \alue has 
already been achieved the treatment ol the spiro 
eh;elai infections, syphilis, yaws, and n lapsing lexer, 
rt*\()lut ionised ; lA’ishmania inb‘ctioiis, kala a/ar and 
I’aghdad hoil, and liilhar/ia. inlictions, which cripple(^ 
the health of w'hole pojiulations in countries such as 
l\gy|)t, now matle dermitely < urabh' ; trypanosome* 
infections, such as the deadly .\fri( an sh-epitig sickm*ss, 
alli'r years of alt(‘rnating promise* anel elisappointnunt, 
brought ne»w at last within the* range of eflVetive 
treatment.” 

Sui'h ae*hies'e’ments, we must re*me'mbe‘r, have 
rexvareh'd experiment during a ])e*rieiel ele)es it e*ve'r 
end? w'hen ])ractie*e outran tiu'eiry. What xieteiries 
may be le)oked lor when a fulle'i* unele*rstaneling aflorels 
noj*. enily tae'tics, but also strate*gy. 'I’his aeldre‘ss will 
apja'Ad te) many xery strongly xvith its I’isgah xie'w 
eil a Pivimised l.and with nei une*one|Ue*re‘el inleeM iems 
eliseascs. ^ 

To the l!e»t;|mie-al See’liem Preif. \'. II. lllackman gaxi* 
an aeldre'ss xvhie*h de)es imt sound like* beitanv at all, 
it is .sei intere.sting. 'I’lu're is neithing in it abe)ui a 
“ hortus sice'us," anel it is impexssible not to be thrille*el 
by the aeeeamt' of the unending attaeks w'hielj the 
parasite’s make e)n the e*a])italists. 

( )ne of the pe’Ciiliarities eif parasitie*. disease’s in pkmts, 
as j-einlrasteel with theise e>f animals, is that the ])lant 
^e*e*ms to give the same answ'er bae'k to C|uite different 
inx ade'rs. Amemg animals, if certain symptom> appear, 
one e an, in most eases, infer the presene e eif a. e ertain 
jearasite*, Init in ])lants a large number of iufeelienis j 
eli.seases elisplav tlie same symptoms. 'Phis make*s I 
the* practiee eil medie-ine amemg plants miieh more ! 
diriM iilt Ihai) ame)ng animals. Ane>ther eiilTerene'e is 
that the* aee|iiireel immunity due to one atlaek of a 
disease xvhii li is so eommem in animals is epiito un- 
known in ])lants. Again, oxving in part to the absenec 
e)l a cireiilaling blood-stream, the plant niakes a kx'al 
rather than a ge*neral reae tion to the infcedienis disease. 

Immnnily and resistance to diseases art% of course, 
xxvll kneixvn ame)ng plants, hut they illustrate natural, 
ne)t aeejiiire’d immunity. There may be some physical 
harrie*r xvhieh re’sists the entry e)f the parasite, or the 
entry may call forth a w'ound reaction leading to the 
production of (’ork which cheeks further advance. 
'Phis natural resistance may be increased by good 
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cultivation, or Mendclian breeding may build up a 
plant synthetically w'hich is resistant to xarious 
intruders, but^therc seems to hv no Jiopc of finding a 
way of endowing plants with artificial disease-resistance. 

As Lord Kelvin Avjtts born a hundred xear.s ago and 
as Faraday diseox ercil the principle of tlu? cle< troinotor 
in 1821, it was x ery appropriate tliat TVof. G. \\. O. 
Howe should addres.s the Engineering Section on ” A 
Hundred Years of Electrical Juigineering.” He telks 
a story of fascinating interest — a story tliat mankind 
may well be proud of. It is a record of “the mastery 
of man over the resources of nature, and in tlie use of 
i ilu^^e resoLines to the amelioration of tlie conditions 
! of life.” Kvery one know'S part of the story, but a 
I genc?-al review' is very eloquent. 

“ llx tlu* aid of electricity the energy of tlu* coal or 
ol the lake or rixer a hundred or even two hundred 
miles away is transmitted noiselessly and invisibly to 
the city, to sii[)ply light and warmth, to cook the food, 
i to drive* lh(* machinery, to operate the street-cars and 
, railways.’’ WV flash intelligence to the most di.stant 
|)arts of the globe ; xve talk to our friends hundreds or 
i exen thousands of miles away; at small cost we <*an 
i ecjiiip ourselxx'S xvith what may almost be n'garded as 
a new sense. “ W^hereas thirty years ago a ship at sea 
■ was (‘omplelely isolated from the life and thought of the 
, world, it is now in continuous communi('ation xvith the 
j land and with ex ery otlier sliip within a xvide range.” 

I In no branch of electrical enginceriiig is tlua'e any 
suggestion of having readied a limit ; rapid dexTlo])- 
I merit is taking place* in ev'cry direction. 

J’rof. W illiam McDougall spoke of “ l^irposix e Strix'- 
I ing a.s a iMindamental Category of Psychology." 'PJk; 
j life of man Jrom birtli to death is one long series of 
I purposive strivings. Even in his dreams tlu* strix'iiig 
I goes on. 'Phis must be recognised as an alkinqiortant 
aspect, (’orreetix'c to the picture of man as “ a bundle 
I of mechanical rcJlexes, a superior penny-in-tlie-slot 
! machine, xvliose xvorkings are mysteriously accom- 
I panied by x'arioiis ' (‘lements of eon scion. sne.ss.’ ” The 
I address may be desei’ibed as a plea for more ('oiiragr; in 
I psyi'linhigy. xvhii’h is spoken of as “ the most conerele 
of the si’iences." 

'Phree of the addresses of presidents of Sections will 
not be (lelix en d until Monday, August 1 t, so xvx* cannot 
fleal xvith them this week : they arc by .Sir William 
Mragg on the analxsis of crystal strucliire by X-rays, 
by Prof. K. W. Gamble on construction and control in 
animal life, and by Sir John Russell on present-day 
problems in crop production. We are reluctantly 
foH'ed to pass over here the other presidential addresses, 
— by Sir Robert Robertson on chemistry and the 
State, ])y Prof. W. W. Wkitts on geology in the servic e 
of man, liy Sir W. Asliley on Free Trade doctrine, and 
by Princ ipal E. Parker on academic freedom in uni- 
versities, hut summaries of them will ])e found in tlic 
Supplement to this xveck^s issue. They are as interest- 
ing and as important as those of which we have given 
glimp.scs, and Toronto cannot complain of hax'ing been 
offered “ second best ” material. There i.s a very high 
standard throughout. There is also an interesting 
unity, for most of the addresses come round to this, 
that man conquers by understanding. 'Phe people 
perish for lack of knowledge ; but science is for life, 
/eyen for, the life that is more^ian meat. 
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Where Philosophy joins Forces with 
Mathematics. 

Siihstanic and Function and Einstein^s Theory of 
Relativity. J>y Ernst Cassifer. Authorised trans- 
lation by J.)r. William Curtis Swabey and Dr. 
Marie ('ollin.s Swabey. Pp. xii-f-465. (Chicago 
and London : The Open Court Publishing Co., 
T923.) ^^75 dollars. 

translators of Prof. Ernst Cassin'.r’s most 
important contributions to mathcrnalico- 
l.)Liical tlieory have done well to issue his “ Siibstanz- 
lu grilT Lind Konklionsbegriff ” and his “ Zur Einstein- ; 
-rhen Relativitiitstlicorie ” together in one volume, j 
allhongli a considerable time interval separates the | 
\\\o works. The first appeared in 1910. the second , 
in 1021, and the interval covers the fornmlalion by 
L.instein of the new theory of gravitation. By pre- 
si nling the two together, the philosophical significance 
of ilu‘ principle of relativity and th(^ intimate- con- 
nexion of its inalhematico-physk'al form with the i 
logico -epistemological form of the philosophical ])ro])lem 
an- clearly brought out. The translation lias siu-ceeded 
in irodiicing the clear scientific expression of the 
Cerman and reads like an original Faiglish work. Kor | 
an Am(‘ri('an publication thcTc are singularly few 
Americanisms in the text. Tt is very iinfortnnaU-, 
however, that the word “ Begriff ” is not nitaiiu-d in 
till- English title. The book is not about substam-e 
and fum-tion but about the com'eiit ; sulistance and 
function are meant to be adjectival, not substantival 
IcTins. 

Prof. James Ward, in his recent most illuminating 
work, “ .\ Study of- Kant/’ lias sliown very (-learly 
liow Kant’s interest in natural .s('ien('(; and desiix; to 
<lisc()ver its mctaphy.sical basis were the original 
motive- and directing force of his philosophy. Prof. 
Cassirer enables us to sec the n^al significance of the 
Kantian doctrine in its relation to physicid tlieory. 
file transcendental aesthetic was not, as often n^pn;- 
s» iiU‘d, a subjective idealism in n-gard to the com-epts 
ol s[>ace and time ; on the contrary, it was a justifit-a- 
•ion of the objective use of those concepts and intended 
to rationalise the Newtonian doctrine and provide a 
l»liilosophical basis for the Newtonian physics. The 
attempt of Kant iii the transcendental analytic to 
provide the m-cessary scientific categories is still more 
striking, ft is curious to follow the complete trans- 
tonnation which has overtaken the chief doctrines 
d formal logic since he took it as the type of the 
perfect science, the science which since Aristotle had. 
•"ol had to advance or retrace a single step. This is, 
i’l'of. CassircT’s starting-point. He shows how the:. 
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Aristotelian logic depends on the Aristotelian meta- 
physics, how this accepts the substantival aspect of 
the world as given fact and the work of thought as 
discovery, and he traces the steps and stages by which 
in modern mathematical and logical theory, since 
Kant (and even before Kant, for the essential change 
of direction is found in Descartes and Leibniz), the 
whole position has been rc\'erscd. 

The fiindanu-ntal thought of logical idoali.sm is most 
.strikingly exhibited in matheniatk'al theory. “ .More 
and more the tendency of modern mathematics is to 
subordinate the ‘given’ elements as such and to 
allow them no influence, on the general form of 
proof." 'J'he concept of magnitude gives place to 
the coneept of function ; (juality, not quantity, is 
the real foundation of mathematics. In place of the 
anah'si.s of ])arts there appears the resolution into 
concepts. 

I low do we form conce[)ts, and what piirpo.se do 
they servx^ ? 'I'he two (|uestion.s are really one, the 
fundamt-ntal problem of the nature of the physical 
world which is the basis of physical science. 'Lwo 
prim iples .seem eijually insistent. One holds us firmly 
to com-rete ex])erien('e. 'i'he concept .seems empty 
and meaningless which does not deepen and enrich 
our intuition. Vi-t when we turn to the mathematical 
conce])ts, and especially to the nu-aning of number, 

. we seem to grasp this meaning completely only wdien 
thought has fn-ed itsc-lf from seeking in concrete ex- 
pt‘ri(‘nc(5 a corn-laf ive for its constructions. We are left 
to choosi; b(!twi‘(‘n two views of the world : either the 
, empiri('al \a\wv that the only existemt is what we. can 
point to as an individual in a real presentation, or the 
idealist view' that what really exist arc intellectual 
stiiK-fures which tan never themselves be pre.sentcd. 
Mathematics will not .solve tlie riddle. All it can 
do is to lay bare the ultimate intellet tual roots of our 
analysis of expi-rience. 

What then is the relation of mathematics to physics ? 
The advance of theoretical physics has completely 
I superseded the old view that measurements inhere 
! in j)hysical things and are just read off. 'J'he intel- 
lectual work of understanding a bare fa(:t presented 
in sense-experience as an entity or empirical object 
only begins when the fact is replaced by a mathe- 
matical symbol. For the physicist the individual thing 
is a system of physical concepts. 'I'o distinguish one 
object from another, he must subsume it under a 
conceptual class. He analyses the object into the 
totality of its numerical constants ; he does not break 
it up into the group of its sensuous properties. The 
thing changes from a sum of properties into a mathe- 
|.^matical system of values established with reference 
to a scale of comparison. The constitutive parts of 
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iJic perception an; left, completely out of account, 
and the niatlicinatical symbol which constitutes the 
object a HKMuber of a system is taken as the real kernel 
of ctnpirical reality. It is only when we bring the 
given under some norm of miiasurement that it gains 
fixed shape and form and has clearly defined pro- 
])(.*rtics. The metaphysiial conc(;pt of substance, 
which natural science always clung to, has been 
displaced in the progress of sr,icn< e itself. 

It is not possible to give more than an indication 
of the important contianjiorary work on methodology 
and philosophy of sciemi; whi^ h is surveyed and 
systematised in this bo(jk. Most .-.ludents will probably 
turn first to what is describeil as a siipph-rnent, th<‘ 
essay on “ Einstein’s 'fheory of Relativity from the 
Epistemological vStandpoint 'fhe value of this 
essay is enhanced by the fa<l that Einsli'in himself 
read it in mamisiTipt and ga\(; the anile »r I la* benefit 
of his criticisms. Jt is, Proi. Cassirer tells nsg at first 
sight sornewdiat strange and paradoxical that such 
diverse epistemological ])oinls of \'ie\\ as those of 
radical empiricism, positivism, and <iili(al idealism 
should all Jiavc ajipealed to the theory ol ndativity 
in support of their funilamental views. 'l'hi‘ reason 
IS that tliey all appeal to ex[)erience and they all t(‘a('h 
that every exact measuremeni j)resnp|)oses iinixersal 
empirical laws, 'fhe real problem is how we reaih 
those laws and wluit sort of \a.lidil\' we grant them, 
h’or positivism they are groumlcd in siaisation and 
never go beyond its domain ; for idealism all ei {nations 
are results of measurement, \^'e neither measure 
mere sensations iior do we measure with mere sensa 
tions ; relations of measurements transtond llu* | 
^iven and replace perception wdlh a conceptual symbol. 
The typical example is the develojiment of modirii 
phN'sics in the theory of relativity. 

A cjuotation belter than any description will gi\e 
aTi insight into the author’s owm philosophical point 
of view : 

“ Only the idealistic concept of truth overcomes 
finally the conception wdiich in.akes knowledge a copy- 
ing, whether of absolute things or of immediately 
gi\ eii ‘ impressions.’ The ‘ truth ’ of knowledge 
changes fnmi a mere ]>ictorial to a pure functional 
expression. In the history of modern philosophy and 
logic, this change is first represented in complete 
clarity by Leibniz, although in his case the new 
thought appears in the setting of a metaphysical 
system, in tlie language of the monadologieal scheme 
of the world. Each monad is, wdth all its contents, 
a completely enclosed w^orld, which copies or mirrors 
no outer being hut merely includes and governs by 
its own law' the whole of its presentations ; but these 
different individual worlds express, nevertheless, 
common universe and a common truth.’’ 

H. 
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The Cheyenne Indians. 

The Ch^enne Indians.: their History and Ways of 
LifeJ^ By G. B.’ Grinhell. Vol. i. Pp. ix + .s.sS-f- 
23 plates. Vol. 2.'' Pp. vii-f 430 4 25 plates. (New 
Haven : Yale University Press ; London : Oxford 
University Press, 1923.) >'455. net. 

M r. GRTNNELL has spept some time each year 
with the Cheyenn|;;;^dians ever since 1890, 
and in this way he has cbiAp to know' them as few 
others can have done. As belays himself : 

‘‘ r have never been able to regard the Indian as a 
mere object for study — ^a museum specimen. A half- 
century spent in rubbing shoulders W'ith them, during 
wliieh I have had a share in almost evt'ry pliasc of 
tlieir old-limt‘ life, forbidsViXie. to think of them 
ex(‘e]jl as aecjuaintances, .comrades, and friends.” 
Vet he can say, “ I am constantly .impressed by 
the niimher of things a bout^ the,; Indians that I do 
not know.” ; ' * 

Jo has ein bodied the results /pf his study in tw'o 
large and intcri‘sting volumes, . which deal wdth all 
aspei'ts of the life of this tribe, and it may come as 
a surprise to many to realise how much of the old life 
still exists. Mrs. (irinnell and Mrs. J. h 2 . Tuell Jiave 
enri(‘hed the book with numerous photogra|)hs of the 
I people, their ceremonies and games, their everyday 
i iniplenu‘iils and utensils. 

d'he (‘lieyeniic arc one of the tribes of the Algompiian 
fiimil) ; to-day they arc divided into tht‘ Northern 
(’heyenne in Montana and the Southern in Oklahoma, 
and in 1921 they numbered .ajbout 3281. Tlu;y call 
Iheinselvcs 'I'sistsistas, which. -probably means ‘‘ our 
|)eo]de,” ‘‘those related to.us,^’ though the Rev. R. 
Petter lias suggested that it means “ cut ” or “ gashed ” 
])e()ple, from the sign by which they used to designate 
thcm.selves. Tlieir movements can be traced back for 
about 200 years, but the tales of . their origin are, as 
G. A. Dorsey also says, rather tales of early migration 
than of origin. They seem to,: have come from the 
north-east or east, but from how. far north it is im- 
po.ssible to dis(n>ver, possibly from^^ja. region north of 
the great lakes and toward Hudson Bay, as their 
legends tell of crossing a great' lake much in the 
manner of the Israelites under Mpses. 

The old-time lodges wereAmadp^of wnllow shoots 
plastered over with clay for ‘the winter, but in summer 
their lodges were woven of peeled and uiipeeled willow 
stems arranged to make a pattern, and implastcred. 
Their present lodges are made of skins, probably 
developed from the wind-brPaks of undressed hides on 
a framework of poles which they used to set up. 

Among methods, of self-torture described in the 
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ri-rtaiii rcscinbliincfs to the hook-swinging formerly ! chief duties of a Contrary seems to Iiave been to 
i)ra<*tise(I in some parts of India. Dorsey mentions { protect his tribe from tliunder, and to do this lie 


form of torture as liaving been performed in 
T()0^^ in connexion with the Sun Dance, but Grinnell 
sa\ s that tliough it might be done at the time of the 
\[((licine Lodge, it might be done at any time in 

liiunt of a vow. Strips of skin were often 
rcinoN'cd as a sacrifice well-pleasing to the Great 
Medicine, nr Great Spirit, thus leaving scars all over 
the body. ' 

riit‘ (*li(‘yennc are organised into ten groups or 
di\'isi()ns, and from the testimony of several of the 
most aged men, Mr. Grinnell lias gathered much 
e\id(‘nce of exogamy. Descent was matrilineal, and 
on marriage a man went to live with his wife's group. 

11 a man desiTtcd his wdfe, she and her children were 
( ared lor by her own group. Each group had its own 
special ceremonies and taboos, but these old jiractices 
liav<“ now long jiassed out of use and cannot easily be 
reconstructed. So difTicult is it that the author savs 1 
iliat present-day investigation w'ould lead to the j 
('om lusion that tribal descent is in the male line, i 
while up to twenty or twenty-five years ago the old ' 
men all agreed that the children belonged to the j 
mother’s group. Detailed iiuiuiry into more than j 
filty marriages of old people, howev’cr, resulted in 
esfahlishing the fac't that the man and woman had in j 
.dl cases belonged to different groups. ! 

'The author draws a delightful pidure of the home ! 
lile of the ('heyenne, giving an account of the natural | 
daily round from childhood to death. 

'riie second volume is mainly ('om'erned with the 
war <aistoms and great ceremonies and dances of the 1 
Lheyenno. There are seven soldier bands, mostly I 
named after some animal ; but not every strong and j 
able-bodied man is necessarily a member of one of 
these bands. These bands form a kind of standing 
army and enfon^e the (xmimands oi the chiefs. 'I'o 
‘■ach band belonged four young women, chosen from 
tlu' best families in the camp. Their duty was to be 
present at the meetings of the hand, to take jiart in 
the singing and dancing, and sometimes to do the 
ooking. It was an honourable position ; hut though 
’t was looked on a.s a kind of profession, no girl was 
I'liged to remain in the band against her will; she 
■ ncrally resigned on marriage, though sometimes a 
in ied woman was chosen. There was also a curious 
I called Contraries, usually two or three- 
•ntniries in each tribe, who acted and spoke in the 
' Cse or opposite way to that of common usage, 
ity iiad serious duties to perform, and might not mix 
! ifinal or familiar terms with the rest of the tribe;' 
h laid to “ walk by liim.sclf,” lest those treading in 
tracks sliould meet with evil results. One of the 
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carried a peculiar form of bow called a thunder-how. 
He could only be relieved of office if some one 
asked for his how, or if he lost it by any accidental 
means. 

! 'J'here is also a Contrary Society, the members of 
j wliieh, though they seem to have no connexion with 
: the Contrary warrior with the thunder-bow, also act by 
■ ('ontraries and are in some way connected with tluinder. 

'riie members are mostly old men and women, and 
I appear to be biilTooirs, but at tlie same time they are 
. l)i“lie\ed to be able to helj) the sick. In the Ma.ssaum 
' (Vremony ((‘iaz\ or .\nimal DaiK'e), which is fully 
, desiribed. the Contrarv' Society plays the part of the 
I hunters who prelind to kill the animals represented 
I by other actors in the ceremony. This Massaum 
(Vremony is an anciint rite anrl seems originally to 
hav(‘ been perlorrned in order to increase the supply 
of food in the camps. It takes jilace wlicn any man 
makes a vow to jierform it in order to obtain some 
henefU for himself, lait at the same time it benefits all 
tbe (‘ommiinity. It lasts for hv'O days. 

A detaileil aeeonnt is also givim of the Medicine 
Lodg(‘, the midsiimiiKM' or .summer ceremony of many 
riains Indians, whii'h was fully described ]>y G. A. 
Dorsey in 11)05 in the Field (olui.ibian Museum 
IViblieation 90, as a part of his stiulies on the Sun 
Dance of the various tribes. This term, however, 
comes from tbe Sioux, and r(‘fers to one part only of 
the ('heyiaim* ceremony, whii'h now lasts three, Imt 
formerly eig* t, days. This ceremony, too, is offered 
as a sacrifice by one or more members of the ('om- 
iminity. It was at this ceremony that the self-torture 
often took jdaee. 

Though the Indians are repeatedly said to be very 
religious, there si‘ems to be no offii'ial priesthood ; but 
for these great ( crcnionies there arc special “ in- 
structors,” who l.ike the part of priests or masters of 
eereinonies. 

As may he seen from this resume of some of tlie 
I contents, the hook is full of interest, and it is written 
in a simple straightforward ' .style which makes the 
reader feel all the time that the subject is dealt witli 
by one who i.s intimately acquainted with the matter 
in hand. It is a most valuable and sympathetic study 
of a people who.se old customs are still in a measure 
retained, though obviou.sly breaking down under 
modern conditions, and thus it is well to have tliese 
things recorded before more is forgotten. As it is, 
The author is frequently obliged to confess that in 
^pme cases the meaning of certain ceremonies apjicars 
.'to have been lost. 

A. C. II ADDON. 
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Our Bookshelf. 

Wood-jibres of some Aitstralian Timbers: Investigated 
/// reference to their Prospective Value for Paper-^ 
pnlp Production, liy Richard T. Jhikcr and Henry V 
(I. Smith. Pp., 159. (Sydney: Alfred J. Kent, 
1924.) n.p. 

Dtkjnc the War the Australian people suffered much 
inconv^enience from the deficient supply and h\is,h pric'c 
of paper and paper-inakiri" materials, which could 
lie procured only l)y importation from I'Airope and 
N(jrtli America. This directed attention to the possi- 
bilities of the manufacturi* of W(jod-|)u]p at a (‘lieii]) 
rate in the Australian forests ; ;ind during ree(*nt 
years some investij^^at ions have been carried out by 
the clifTerent ^governments ot tin* (Vniimonwealth. A 
sJiort ac'count of the nature and results of these imjuiries 
is ^iven in the introductory piU ' of this l)ook : and it 
is apparent that there is no lack of suitable kinds of 
timber. Site.s- for pulp mills can b(‘ found in certain 
forest districts where an abundanc(‘ of pure water 
is available, an essential re(|uirement for comnuacial 
success. 

'I’he main part of the work is devoted to a detailed 
study of sixty species of trees, as n.eards both the 
microsco|)ic structure of the wood-fibres and thc^ 
bl(‘achin^ and feltinjt proptTlies of the separated 
fibrous material. Juich description is a<'com|)anied 
by a photomicrographic illustration. .Most of the 
.species of Jiliicalyptus are of little value lor paper- 
making owing to the shortness of (heir fibres ; but 
the so-called ** ashes, which constitute oiu* seedion 
of this large genus, have long and fle.xible fibres, and 
are considered to be very promising for the |)roduction 
of ‘‘ chemical ” wood-])iil]). The only conifer studied, 
Araucaria Cunninghaniii, i.s suitable for the .same 
])ur])ose, and “sulphate” Jjulp is inanufadured In)i; 
it on a commercial scale at Y'arraman (’nt'k in i 
Queensland. | 

The Control of the Speed and Poivcr Factor of Induction 
Motors, lly i)r. Miles Walker. Pp. 151. (London : 
hhiiest Penn, Ltd., 1924.) T8y. 6 d. net. 

In recent years thp use of the three-phase system t>f 
distributing electric power has been rapidly e.xtending. 
The great advances made in the methods of controlliilg 
economically the speed of' induction motors are not 
known to many engineers. It is necessary, in order that 
they may choose the best kind.s of motor for their every- 
day work both from tJie points of view of ease of control 
and of economy, that they should be able to stud}' for 
themselves their relative adviuitages and disadvantage.s. 
WV thendbre Avelcome this book by one of the leading 
aiilhorilies on the subject. . ^ - 

In ('haptcr i. the author gives a sketch of the funda- 
nuMital theory. He lays .stress on the importance of 
the mathematical method of inversion as thisTcads to a 
simple method of proving the “ circle ” diagram. We 
are sorry that no proof is given of the geometrical; 
theorems of inversion, as students may have difficulty>d 
in proving tlic.se for themselves. 

A very full description is given of the xnethods of?, 
controlling the speed of an induct'^" 
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ships two speeds are desired, one for cruising and one 
for “ fighting.” In the latter case the highest attainable 
speed is wanted. The fighting speed is usually about 
V 50' per cent, greater than the cruising speed and requires 
iabout 3*5 Limes as ^uqh power. In the United States, 
^ where many .ships^'^haye, been fitted for electric pro- 
pulsion, the method of polV'Changing is the one generally 
adopted. In the Mater chapters of the book, brief 
descriptions arc given' of the ('cascade motor and the 
frcijuency converter, a A description is given of 

the phase advancer de^ign ^j^ Qisbert Kapp. 

Silent Highways of tKe JufigWP^eing the Adventures of 
an Explorer in the Andes and along the Upper Reaches 
of the Amazon. .By G. MbHyott. Second edition. 
Pp. 320 f- 16 plates. , (Lppdop A: Chapman and Dodd, 
Ltd., j 924.) 7^. 6^f..neLwri4v£; .. 

TiiJC interest of this boolctfi^ more adventurous than 
.s<‘ientific, but it is most X^adable and the pages are 
.st ldom dull. 7'he author, was commissioned by the 
Peruvian Government to investigate the possibility of 
aeri(d routes between the.? Pacific littoral and that 
isolated jiart of Peru whichMi^’ around the head streams 
of the Amazon. With this end- in viow, he made a 
journey ov erland from the porjt, of Pacasmayo through 
the Andes by(?ajamarca and Moypbamba to Yurimaguas 
and down the J fuallaga and Mar^fion to Iqiiitos. This 
was a relatively easy task: 'the return by a more 
nortJiern and partly unknown route was difficult. In 
tin* forests of the upper MaraRon, Mr. Dyott was basely 
desi.'rted by liis carriers and left to his own resources in 
a trackless wilderness. At his last gasp he fell in with 
forest Indians, by whom he was. held a virtual prisoner 
for some weeks before he got away and returned to the 
coast. The book describes vividly the conditions of 
trav el in those remote regions, and has a good deal of 
information about rubber and, agricultural possibilities, 
but its chief value lies in the.accoimt of the Aguavuna 
Indians. Kxisting maps were found to be faulty, hut 
Mr. Dvott had no means of making new ones. 

J Physiotherapy Technic: a Manimlof Applied Physics. 
by Dr. C. M. Sampson. . /«JPp. . 443. (London: 
If. Ixim[)ton, 1923.) 305:. net.' 

Major Sa.mpson defines physipthcrapy as “ the use of 
physical remedies in the treatxg^.t of disease or dis- 
ability,” and classifies tfies^^f rerriedies as thermal, 
chemical, mechanical, and electronic; ■ Of the value of 
such methods of treatment there can' be no doubt, but 
the author of “ Physio therapyvTechiiic ” lias certainly 
not justified his claim that pl^j^siotherapy is d(‘stined 
to he the salvation of theiupy^^^^he main defect in 
this book is tlie very loose S,tyleT or thinking and con- 
struction which it indicatesL^-^l^orrfhe description of 
one technique we are referred' ta ^^Treatment of Optic 
Neuritis,” but have failed to^find the reference. The 
statement that “ things not.^equal to the same thing are 
not equal to each other ” is absurd, but its appearance 
as an argument in a scientifi^c text-book is worse than 
r absurd. “>'■ * 

MajorSampson^s experience entitles him to speak with 
:;authority on the methods of application of phvsical 
^remedies, but^ the scientific reader will probably tire 
sv. f .1. discover what these methnrk nre. 
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Letters to the Editor. 

[y7/t* ICtiitor docs not hold himself responsible for 


teresting cases occurred ; for example, an oyster 
male in July 1922 was examined on July 9, 1923, 
and found to be still male, but nearly seven weeks 
opinions expressed by his correspondents. Neither n Mater, on August 31, this same oyster was carrying 
can he undertake to retnrn, noftrfo correspond San enormous number of fully developed shelled larvae, 

iJu' loritit 
this or any 
taken of anonyi 



Sex Change and Breeding in the^ Native Oyster, 
pledulis. 

Tx Nati’kic in 1922 (ypl.'Jio/ p.' 212) it was shown 
that when an oyster-'^g^ixs as a female it changes 
iniiuediatcly into In a later number of 

,\ATi Kii: (\ol. no, p/ 420) Sparck, who had been 
working on similar lines to the present writer, was 
able to conlirm this observation, I have since con- 
tinued simil|Lr obseryatibi^s on a large number of 
oysters with the sairi^j ;:eS^lt, so that it can now be 
(Icllnitely stated as a iact that the female-functioning 
oyster normally changes into a male at about the 
period of the extrusion of ova ; and further that the 
rapidity of the changW strongly suggests the existence 
of a substance — which causes this change — in a fluid 
circulating in the body.,";;.^ /; ‘ 

In the same nu.mbjpj:;jf>(bf Nature T stated that 
experiments had been .'started to investigate the 
conditions of the.vr,eyerse; sex-change, that is, from 
male to female dh bbih^yourig and old oysters. 1'he 
occurrence of this change has been suspected to occur 
on general grounds; but, so far as is known, lias not 
been denionstratcd^;>jA-*^b^^ summary of the results 
can now be giveifilSyth' the summer of 1922, 115 
ox'sters, Avliich weri^‘proved to be male on a certain 
date by microscopic' examination after boring a hole 
ill the shell, were isolated m a cage in the sea along 
with 78 ideiitifled females. ‘ This experiment was a 
failure owing to ah '‘ accumulation of mud in the 
experimental cage,' was repeated in July 1923 
Avith TO! freshly determined males, and 28 fresh 
females, along with, the remainder of the oysters the 
sex of which was known- in 1 92 2. By October 1923 
nearly nil the oysters had recovered, and most of 
them had put on good growth, but a sample of t8 
oNsters, which were male in July, Avere proved after 
a thoi'ougli examination to be either mostly feebly 
male or neuter sex. None of the oysters were in 
‘^pawn at this time. ’ 

In June iiiifl July this year the oysters Avere again- 
examined, with the following result at the insbint of 
I'xanunatioii : of the 0 remaining individuals which 
were male in J 922, 50 per hent. had changed to females, 
ind Lavo of these were carrying recently extruded 
eml)ryos ; of the 69 remaining indivklnals proved 
1 >be male in 1923, only two extruded embryos at the 
tune of examination; the re.st are being kept intact 
in the sea to permit' periodical examination for later 
} 'awning females. :■ 

Besides these proved male oysters, others which 
i\e spawned as females — ^which, as has uoav been 
' lablished, would'^have changed immediately aftcr- 
‘“'rds into males— have a been also kept isolated in 

■ ' 'npartmeuts of a cage‘iit,the sea. Of 16 remaining 
idi\ iduals female in' 1922r^and'therefore by inference 

terwards immediateiy'^'male — 5 were female in 

■ A u)2^, and I was carrying embryos at the time 
1‘xarii illation ; similarly, of 20 oysters female in 
'3. and immediately afterwards male, 6 had - 
mgi'd into females., Jn July 1924, and of these 2 , 


mically. In the same cage were 18 oysters, wliich 
were obtained from different parts of England ; these 
had spawned as females in 1923, and afterwards 
changed immediately to males ; of this group, 3 
extruded mimcroiis embryos in June to July this year, 
and were found by microscopic examination to have 
changed back again to males at once. It is expected 
that some of the remainder will have embryos during 
the next few months. Tims already ii per cent, of 
t hese oysters have had at least fotiy experiences of sex in 
about a year, reckoning from July to July, and this is 
belie\'cd to be the normal sequence of events in the 
European oyster for a good proportion of individuals 
which assume female cliaraclcrs in spring or early 
sn I. liner. It is, liowcver, still an unsolved problem 
Avluit proportion of individuals which are male in the 
spring change dnringthe summer into females. So far 
I have only olilained one such case, but the reason 
would appear to be found in the difficulties of the 
work. It lias been shown elsewhere that too much 
handling of oysters in suniiner causes bleeding,'’ and 
a I0.S.S of condition (Orton, “ Fishery Investigations," 
vi. 3, 1923 (192.1)), so that it is necessary to Avork 
coiitiniionsly on or in close proximity to good oyster 
beds to olilain good results. Flforts arc now being 
made to fulfd tliese conditions in further work, 

III all the observations recorded above, it is to be 
notcel that sex-condilions are only determined at the 
instant of examination, and as it is clear that sex- 
cliaiige docs occur very rapidly, some sex-changes 
may ha\"e been missed. It is believed that in many 
cases cluinges of sex have been missed. 

In the breeding of the oyster there are plicnomena 
of a confusing nature which can only be referred to 
briefly here It has been found that the mere 
dredging of ysters in the breeding season will. cause 
those females which arc ripe to spawn. J have called 
tliis phenomenon " forced spawning," and it has some 
peculiar results. The spawning female may extrude 
the whole or indeed any proportion of its ova. Now 
there arc good reasons for believing that IJie act of 
spawning initiates the internal cliangcs which result 
ill changing the sex to male, and undoublecily the 
sex-change docs occur in females wliich have under- 
gone forced spawning without expelling all their eggs. 
As a result the gonad in such cases would appear 
to the uninitiated to be hermaphrodite. Such iii- 
divitlnals are, hoAvever, physiological males, and it 
lias been shown elsewhere {loc. af.) that the " residual" 
ova, as they have been termed, are absorbed, or dealt 
Avith in other ways. There is nevertheless a small 
proportion of hermaphrodite oysters w'hich cannot 
be explained satisfactorily as physiological males, 
and since the act of spawning as a female may cause 
or is closely as.sociated with the causes of the change 
to inaleness; it is’ possible that stimuli, other than 
spawning, 'may produce a like result in a ripening 
female, and so produce a true hermaphrodite gonad. 

Other explanations hre, of course, possible ; but the 
(‘Proximal cause of the change from male to female is 
^ still to be found. The change”‘to female occurs com- 


arr\'ing embryos the instant of examination^j| |nonly in the winter or early afterwards, but avc have 

1 he experiments described abbve were carried ouC ' .iv . •- .li _ 

West Morsea on the East Coast; but similar 
' o also been obtained on the- River Yealm on the 
iih Coast. In the Yealm experiment jomife 
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een that, it- does also occur in the summer, thoug' 

I' -an - unknown extent ; it is therefore apparently 
dependent.. of seasonal conditions. An explanation 
diicn, would, satisfy those conditions w^ould appear 
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to l)f i»s follows : at llic hirth of an oyster tlic con- 
ditions which detiiiTniiie sex result at lirst in the 
establishment of a functirmal male gonad (this state- 
ment is apparently true, but must not yet be regarded 
as having lieon definitely proved) ; at some time later, 
geneially at the end of the winter or even during the 
summer, the predominance of internal male-deter- 
mining conditions is lost, and female characters are 
assumed. At this stage the position is clear, for 
iminediattdy the female character is lost, namely at 
spawning, ihe se.x potentiality swings back to pre- 
dominant maleness. It has been seen that the male 
condition can (x ciir twice in one summer, but w'e have 
no evidence yet of the tiLciirrem e ol femaleness twice 
in one summer. 

ICvaMi if we assume tliat speeilie honncuies are 
j espoiisibh' in predominance for tlie (onditioii of 
nialenos and lemaleiiess respect i\ el v, vet it would 
appiMt' that some factor connected with external 
conditions is llu; cause for tlie assumption of female 
ness, ('an this be inerel\’ the acc iimulation (jf reserve 
products in a (juanlitv siillu icsit lo prodiu t' a croj) of 
ova nsiciing on the general system oi the organism 
after the male-determining meihamsm, so to .say, 
has nm down ? 'I Ins condition might be an excess 
of glyct)gon ill <he body o\er tliat amount whicli can 
be siored, for example. A fact which lends some' 
support t(j this view' is that starv ed o\ stcTs are either 
fc'c'bly mal(‘ or of neit her sex. 1 1 is at t Ins point that the 
study of sc.sx-change aj)tH*ars to touc h t lie* all important 
problcMii- fcjT oyster culture ol the* “ rishiiig-up 
or natural fattening of oysters, on which sn!)jt‘ct 
there is still a grcs'it dc*al of work to l)e doin'. The 
investigations have bei‘ji maclc' partly bv nusins of 
a grant from the Ko)al Scjcic.*ty, and will be dc'seribed 
in full on completion of tlie work in tlie Journal of 
the Marine Hiological Association. 

J. 11 . Ou'ioN. 

Marine Hiological Laboratory, 

IHymonth. July 

Relation between Pressure Shift, 'I'emperatiirc 
(llnss, and Spectral Terms. 

Jx a letter to JS'au'RI' of June' ji, p. 88<), 1 have 
shown the existence of a nnmeric'al relation between 
the pressure displacements of the liiu's of the iron 
spectrum, the temperature class ol the lines, and the 
inagnitude ol the spc'ctral terms which originate* those 
line's by combinatiem. It now seems probable that 
this rc'lalion is not only valid for iron, but mav be a 
jiiore gt'ueral relation. I -nfortunately, the available 
measures ol temperature and pressure ettc'cts are 
neither very numerous nor very extensive, so that 
the general validity of the relatmn cannot at present 
be fully demonstrated. In a few' eases, however, the 
available measures sidhco lo show' that the relatkin 
holds very accurately. 

The most coniple'te data at present available are 
tlioso for tilaniuni. King {A.stroph. J 3c). Tc)r.p 
and 10-J4) has studied the temperature elfect ; 
dilleront authors have investigated the displacements 
by pressure, the results of (iale and Adams being the 
most extensive (Aatroph. /., 35, i, 19J2) ; C. C. Kicss 
and fl. K. Kiess ( Journ. ()pt. Soc. Amer., 8, 607, 1924) 
have studied the structure of the spectrum of the 
neutral atom, and givc'ii the absolute values of the 
terms which form a giont number of miiltiplets 
(cpiintets and triplets). Following the plan adopted 
for iron, the mean values of pressure shifts (taken, 
from C'.alc' and Adams) for miiltiplets of titanium, 
have heen plottc'd in Fig. i against the mean values 
of the sum of the terms forming each multiplet. 
'riie curve thus obtained is quit 

.\0. 2858 VOL. I 14] , 


to that for iron, so that the tw'O may be appro.ximately 
superposed by a simple translation. Fnfortnnately, 
it is only possible to follow the curve for titanium up 
to displacement 0-20 cin."^; those lines which have 
appropriate terms to give displacements between 
0*20 and 0*50 crn.-^ arc out of the range observed. 
In the tables of Gale and Adams there are some lines 
which show displacements greater than 0-30 cm.-b 
but they are not classified in miiltiplets. 

Very recently, [..aporte (Zeit. fur Phys., 23, 135, 
1924) has made an estimate of Hie absolute values 
of the iron terms, giving 48,000 cin."^ for the term A, 
to which, in my first letter, the arbitrary value 
()o,ooo cm.“^ w'as assigned. In a future communica- 
tion it will be slunvn that this value is a little too 
small. If llu' value 30,000 cm.~^ be adopted, all 
the values of the remaining iron terms must be 
lowered by 10,000 cm.“^, and the sum of two terms 
])y 2<j,ooo cm.-'. When this correction is applied, 
titaniiini curve superposes on the iron curve very 
closely, thus indicating that the relation for iron is 
not only of the same form for titanium, but also of 
tlic saint' order of magnitude. . 

'riie t urv es for iron and titanium show that the 
classification of lines in Classes 1 , 11 , . . ., may be 



only a first approximation ; the effect of temperature, 
like that of pressure, may be a continuous function of 
the sum of the terms. King remarks {AstropJi. /., 37, 
20 j, 1013) : “ An examination of Table I. (referring to 
the classification of iron lines) shows a coiibitlerable 
variety as to the rate of growth among lines placed 
‘in the same class.’' In order to prove that the 
ettect of temperature is as indicated by the curves 
for titanium and iron, 1 have examiiieil in some 
detail all the spectra which have been investigated for 
niultiplets and for temperature effects. In all cases 
the as.su mptioii lias been quite confirmed. The details 
will be given elsewhere, but meanwhile the following 
examples will illustrate this point. 

In the neutral iron spectrum there are several 
miiltiplets of Class 1 . If we arrange them in a list 
lx?giiming with the multiplet for which the sum of 
its terms has the greatest value, and ending with that 
for whicli the sum has the smallest value, it will be 
noticed that we have jxt the same time arranged the 
miiltiplets beginning with the most sensitive at low 
tenijirrature, and ending with the Jess sensitive. 
The greatest value for the sum of the terms is given 
in iron by ihe intercombination nniltiplot AK, or 
(incompletely given by Walters, but now 
completed) in Haschen’s notation, formed bv the 
most sensitive lines of the iron temperature classifica- 
tion \X5no, 5i6(i, 3169, 3204, 5225, 32.^7, 3230, 3233 ; 
these lines, however, do not appear in King’s furnace 
at 1400® because the sensitiveness of the film used 
w'as very poor beyond the blue. The relation of 




AV7 TURK 


193 


Aci;usT 9. 1924] 

furnace at low temperature is i/i*2 ; multiplet AH. 
which situated in the middle part of the list of 
Class 1 niiiltiplets, gives i/i for this relation, and 
multiplet AJ, which is near the end of the list, gives 
i O' 2. So the sensitiveness of the multiplets at low 
tempera Til re decreases gradually when the sum of 
I he terms decreases. 

It IS interesting finally to remark that the iron 
intercomlMiiatiou multiplets AE, AZ, AX do not 
at>pear reversed in spite of their being the most 
sensitive groups of this spectrum and combinations 
of the ground level A. 1 think that it is not a 
])arliciilarity of the iron spectrum, but a general 
feature ot all intercombination lines, d'hc resonance 
lines of magnesium, calcium, strontium, liariiim, and 
manganese, which are also intercombinations, arc not 
toiind rev ersed. The titanium resonance lines, which 
innv be tho.se of the intercombination multiplet 
5409. 5426. 5447. because 

tliev give the greatest value for the sum of the terms 
in thi^ .spectrum, are also found to be v^ery sensitive, 
but not reversed. M. A. Catat.an. 

J.aboratorio do Investigaciones Fisicas, 

Madrid, July i. 


The Use of Naphthalene as a Fumigant in the 
Control of Red Spider and other Pests in 
Cucumber Houses. 

A LLi IKK on “ The Effect of Naphthalene Vapour 
on Red Spider Mite," signed by ilr. O. Owen and 
myself, appeared on pp. 280 and 281 (No. 28 |o, 
vol. 113) of Naturk on June 7. 

Since that letter appeared, experiments have been 
carried out in distributing naphthalene in various 
states of division over the beds in cucnml)er houses, 
'the slate of division was determined simply by 
j)assing pure commercial white Hake naphthalene 
throngli a graded series of sieves, ranging from 4 
lo 20 meshes to the inch ; " milled naphthalene 

lia.s also been used. 

W ith naphthalene which has been passed through 
?i sieve of 16 meshes to the inch ( —256 meshes to 
the sipiare inch) all stages of the red spider mite 
(.ii'h'fuiycJ/its lelarhis T.), including the eggs, wx're . 
killed m cucumber houses wdlliin a perioil of 2-^ j 
iioiirs, when the soil surface was at or above a 
temperature of 24"^ C. The amount of naphthalene 
used was 4 11). to every 100 feet of bed. Similar 
results could only be obtained with naphthalene 
passed through a sieve of 8 meshes to the inch by 
using double the weight of naphlhaleue, while 
pow(lered or milled naphthalene did not kill all the j 
spider, and tended to produce scorching of the 
plants. 

lLX])eriinciits have shown that very finely divided 
uaphthaleiic volatilises loo quickly, and that the 
large eonceiitratioii of vapour resulting does not 
icinain long enough in the atmosphere to kill all the 
■ultes. W'ith milled naphthalene, on the- other hand, 
‘lu‘ particles adhere so closely together that neither 
uitable distribution nor an adequate concentration 
'J tiu vapours arc obtainable. 

W hen pure commercial wrhitc flake naphthalene 
‘ ’ ])assed through a sieve of 16 meshes to the inch, 
broadcasted by hand at the rate of 3 lb. to every 
^ *> feet of border, no scorching of leaves or damage 
• ' plants resulted, provided that the plants were well 

'll red before, and the atmosphere kept moist 
bring fumigation. Plants lacking w^ater, however, 
v.rr often considerably scorched though not per- 
! i iiit-nlly injured. 

>uring fumigation the fruit is liable to taste slightly 

uiplithalenc, so that it is inadvisable. to ,jput. fruit*: I 

NO. 2858, VOU I 


until the odour of naphthalene has disappeared from 
houses treated. If exposed to fresh air, the taste soon 
leaves the cucumbers. 

Other pests liable to destruction by naphthalene 
fumigation in encumber houses are w»ood-lice (species 
of Porcellio, and Armadillidiuni) and crickets. The 
fumigation has now been carried out on the com- 
mercial scale for cucumbers, and lias proved effective 
in houses and blocks of liouses ranging from 50 to 
200 feet in length, and from 8 to 20 feet in height. 
It wa.s found unnecessary to increase the amount of 
napJithalene in the higher houses. 

in all cases the red spider mite has been killed 
w'ithout damage to the plants, by one fumigation, 
and a large ])roportion of tlie wood-lice have at any 
rate been de.stroyc'd. Fdw'ARD R. Si‘hYi:R. 

Nursery and .Slarket Ciarilen Industries’ 
Development Society, Ltd., 

Fx])erimental an<l Research Station, 
t'hesluiiit, Herts, July 22. 


Oscillations in Vacuum Tube Discharges. 

A ij:i ikr from Profs. Rail T. Compton and ('arl 
11 . Kckhart appt‘ars in X.vri'uii: of July 12, in which 
reference is made I0 e.xpi'iimtMits on oscillations 
occurring in vacuiiin tube discharges functioning 
wdth the aid of a hot eatliode. 

1 should like to be allowed to point out that, so 
far as I am awiire, the first published notice of this 
effect was a paper of mine in the J^adio Review (now 
the ir irrless Wutld and Radio Review) of November 
1910. 

Tlie general explanation there olfered of the 
phenomenon reipiires some modili cation, but it W'as 
clearly show II that in 
the ])articiilar case of 
m e r c u 1* y \’ a ]) o n r , 

ionic oscillations of 
easily regulated fre- 
(juency could be pro- 
ciueed by merely 
altering the potential 
conditions 4 the 
tube. 

JNIay I add that 
during the past year 
1 have been following 
up these results in 
the particular case of 
vacuum lube dis- 
charges both w’itli 
hot and cold cathodes 
with interesting re- 
sults ? Wlien the dis- 
charge obtained from t-m. ». 

a battery of accu- 
mulators is viewed in a rotating mirror, cases are 
found when the appearance presented by the photo- 
graph (Fig. 1) is the rule. (See Aston and Kiknchi, 
Proc. Roy. Soc., 192 t.) 

The inclined lines represent flashes of luminosity 
proceeding at a constant velocity aw'ay from tlie 
cathode, apparently moving at a rate which depends 
both on the gas pressure and on the applied potential. 

The spectrum when examined by the Fabry ami 
Perot etalon method does not exhibit, however, the 
Doppler effect. 

These and other results will be presented and 
discussed in a paper now in course of preparation. 

R. WninDiNGTON. 

Physics Laboratories, 

The University, Leeds, 

July 16. 
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A^bsorption Spectra ol Some Metallic Vapours. 

\X\e cowt?>e oi out experiments on ttie absorption"; 
lij^bt >)v vapours oi different metals, we have^ 
rrcrntlv pJio<o;^raphc*d the absorption spectra of lead, 
bisiniitli, antimony, thallium, and magnesiimi with the^ 
following results : 

(1) The absorption spectrum of lead shows at 
T loo"' besides the fundamental line 2833 and some 
olluT lines, a faint banded spectrum which has not 
b(;eii dcscribc-'d previously. 'I'lirse bands extend from 
\3000 to A3320 A. II. The interval between the various 
bands is nearly constant and is c(|ual to 32 A.U. 

(2) The absorption spectrum of bismuth shows 
besides the “ raic uUime ” 3007, a typical banded 
spectriiin containing about twenty bands, 'the ab- 
sorption at each of these bands is very diffuse and 
complex, consisting of a number of fine iSands. With 
increase of vapour tleiisity all tlie bands gradually 
fuse together (beginning from the short wa\'e-leiigth 
side) to form a region of continuous absorption. 

(3) M'he absorption S])ectrmn nf antimony shows a 

line line and a bandeil s])eclrum on the short wave- 
length side of this line, which has not b»een described 
previously. The fine line is at A23 i<j. and the bands 
extend fnnn A2304 to \2200, with a constant intc'rval 
of 13 nearly. ICight of tliese bands have been 

photographed. 

(4) A long column of non-lumiiious vapour of 
magnesium is found to absorb, besides the line 2852, 
^4571, tilt* single line spectrum of the element. 

(3) The al)Sorplion spectrum of the non-himinons 
vapour of thallium shows at high tern ] >erat n res, 
besides the lines of sharp and diffuse series, some 
prominent hands and lines due prohaldy to ri^ mole- 
cules. A stiuly of anomalous dist)ersion of tin* vapour 
by the method of Knndt’s crossed ])risms showed that 
at \3773 then* is anomalous dispersion and that at 
333o-(> the phenomenon is much weaker. 

A detailed act'onnt of these experiments together 
with the pliolographs t)f tlie absor])lion sp(‘ctra will 
be published sliortly. A. L. N.\r,\v.\n. 

Ci. Si’m</\nM.\MAM. 

1 ). (iVNNAlYA. 

K, U ANr.AOIlAM \KAO. 

Kesean li I .aboraf ories, 

11 . 11 . d’he Maliarajah's College, 

\ i/ianagaram. 

The Theory of Hearing. 

'I'o llu* letters of Sir 1 C A. S. Paget and Air. Wilkin- 
son in Nah'ki- of July 10 I will reply in regard to the 
piano (‘xpi'riment bx* sa\ ing that what a person Jiears 
is clutdly wluit In* expects to hear. A conspicuous 
example is that of bearing the femes in whisperetl 
vowels. bAery observer hears a different system. 
In the piano experiment I can he:ir fairly good x'oweLs 
for ff/i and un when sung ; otherwise llie result is 
vague. W't in speech I hear every minute shading. 

1 am tpiite in agreement with these geiPlenien and 
most other writers in believing that the vowels are 
characterised by tones of definite pitch, but that is 
a jnalter that cannot be established by any such 
method, 

Tlu* portamento piano experiment, iiowcver, 
fnrnislies a delinite proof tJiat tJie car is not a resonat-- 
ing organ. When a tone is sung into the piano porta-- . 
inento u// the strings vibrate more or less, and the 
result is a complete jangle. Kx^ctly the same result, 
would occur if tlie ear were a resonating organ, Much 
singing and ei// speccJi is portamento. If the basilar'* 
mem 1 vane acted by resonance, the voice of the singer.-; 
would usually be a jangle with no pitch, and for the^ 
melody of speech we would liave only a confused^. 
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noise. This is exactly what I pointed out in my 
original letter to Naturk, April 22, 1022. The piano 
as a resonating organ resj)onds to portamento singing 
^by a perfect jangle, lhat the ear respomls by a 
sensation of a clesCr rising or falling tone is a quite 
adequate proof That it does riot possess a resonating 
organ. This ought- to .settle the matter for good from 
the physical point of view'; To those of us who arc 
accustomed to work with. delicate human tissues the 
Helmholtz resonance theory is simply unthinkable. 

The resonance theory is dead and there is no use in 
wasting time in trying to. put life into it again. The 
deformation theory, as explained in Nahjke for 
April 26, rests on distinct theses in strict accordance 
with anatomical and physiological facts, not one of 
which has been called in question. 

' K. W. SCKIPTL’KK. 

University of Vienna. .5^/ 

' ‘"yV 

Germanium and Its Derivatives. 

Un'tii. recently, germaniurii A'^^as regarded as one 
of the rarest of metals, blit recent discoveries of 
larger sources of its minerals lend interest to any 
possible applications of this\;elcment. Cjermanium 
dioxide is appreciably soluble An and an aqueou.s 

solution of a concentration of one in 3000 has a 
marked inhibitory action on the growth of Ihtcilltts 
coU communis. \ 

So far little is known ■ concerning the organic 
derivatives of germanium which we are now in- 
vestigating (Chem. Soc. Trans., 1924, 123, 1261). 
With the aid of the Cirigiiard reaction, germanium 
lialides have furnished germanium tctraphenyl, 
germanium triphenyl bromide and oxide, and hexa- 
phenyldigermane. Water-soluble organic derivatives 
of germanium have also been obtained whicii are 
now under examination in this laboratory. 

G. T. Morgan. 

, .H. I). K. Drew’. 

The f I ni versity, , . - ' , 

Kdgbaston, Birmingham, July'xS. 

Mathematics at British Universities. 

A 1 rr ri,K time ago T turned light-heartedly to the 
study of relativity. I had no doubt of the sufficiency 
of my equipment for such study because two British 
universities had fouiul me worthy of a degree in 
matlieniafics. Von can imagine my surprise when 1 
found how liltlc connexion the mathematics of 
relativity" hatl witJi my university Studies, and what 
a serious study of new subjects^*! must undertake. 
Cliief among the new subjects is vector analysis or 
tensor calculus, and 1 am pufzzled that so many 
continental writers (as well as -a few in this country) 
show a command of vector analysis, . while my two 
universities knew nothing of it. , 

It is, liowevcr, some years since 1 left these uni- 
versities, and it may be that vector analysis has now 
attained an appropriate position there, it is on 
this point that 1 hoj^e yoiir readers may help me by 
telling me which universities include vector analysis 
in their courses, and by indicating how far they go in 
this and other subjects preparatory to relativity, fii 
this inquiry J am not actuated by mere curifisity. T 
am anxious to know, and I am sure many' of y our 
readers also wish to know, whether the teaclring of 
mathematics in our universities is abreast of the 
times. 1 hope, therefore, that sonic one at C'anibrklgc 
will say wdiat is being done there, or if ( am bridge is 
doing nothing, I .hope some one elsewhere will be 
able to show that liis university is making good the 
omission of Cambridge. 

A Beginner in Rkeaiivitv. 
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Surveys from the Air; the Present Position.^ 


issue by the War Office of the first Report of. 

J the Air Survey Committee affords an opporr 
t unity of re\ iewing the progress made in this method of 
milking maps; more especially because the. excellent: 
K( |)ort in question puts, together, in a compa»‘ativcly 
small book^ a mass of information not easily a!ccessible 
cbewhere, and is written by the authority of the War 
OffK'e, the Air Ministry, and the Ordnance Survey. 

In (lisrussing the matter, it is., very desirable to hear 
in mind that the object in yiew. is .the construction of 
an arnirate map. It J^^t;his factor of accuracy which 
creates most of the difficulties found in practice.- 
Indeed, if we are content with a pictorial representation 
of tin* ground, or with a;slfetch of uncertain trustworthi- 
ness, there is no probleniT-the thing is already done. 
It is when we try to produce, by this method, a map of 
the same high degree of., correctness that wc expect from 
a modern ground survey that we find that there are 
many obstacles to be overcome. 

Owing to the special conditions that obtained on the 
W estern Front during the .War, the difficulties of the 
method were very commonly underrated. In this arc'a 
there were available the. old, cadastral plans of France, 
liscontinuoiis and some eighty years out-of-date, but 
St ill showing correctly the features which survived . 'I'he 
])r()l)lem in this case was to correct an out-of-date map 
of wliich there existed a trigonometrical frame work. 
Moreover, along the British portion of tlu* line the 
ground was generally flat, or only gently undulating, 
i\ ( ircumstancc which made the conversion of an air- 
photograph into a plan much easier than it would 
otherwise have been. The Committee re])orts that 
“ an undue optimism as to the ease, cost, and suitability 
of air photo-topography was common at the close of 
the AMar.” 

Broadly speaking, we may tackle the proljlem in two 
ways. Either we may Aakc the photograph of the 
ground without any. special precautions as to the axis 
of the c.amera being, vertical, and without attempting 


v^iU appear on. the resulting map; ; Where any approach 
^to accurac)' is desired, .the system of making a map from 
,^ah uncorrccted • ‘ mosaic^l^pt phptbgraphs taken in 
this way can be applied;;phly^!t^^ areas. But 
probably it can be effectively hjpgllecl' to the surveys of 
estuaries and deltas and perhaps toCtlie mapping of 
large native towns, which in mosJ cases are scarcely 
worth accurate large-scale ground "surveys. Some- 
times in war the use of uncorrccted mosaics may be 
inevitable ; but that is scarcely the question before us. 

In tlu' general case, what is required is the means 
of mapping hilly and undulating country at a cost 
which will compare favourably with that of modern 
ground surveys. It may be as well to state at 
once that this state of affairs has not nearly been 
reached. It looks, in fai't, as if it would be a long time 
yet before it is reac hed. Much patient work is still 
necessary, tliough it is only fair to sa)'' that much has 
been done. Experimcnti'is are feeling their wa}', and 
are as yet unable to decide whieh of many promising 
paths is most likel)' to lead to the desired goal. 

Apart from tlu*, use of uncorrccted “ mosaics there 
are two ])rinci|)al problems to he solved. The first is 
to map, by means of air-photographs, a hilly district 
j which has been so well provided with a framework of 
fixed points that, in general, four of these, well dis- 
tributed, will be found on each photograph.^ The 
second problem is how to survey with accuracy, from 
air-photographs, a limited region or gap between two 
surveyed areas, the region in question not being 
provided with any fixed points. It is not to be assumed 
in either problem that it is possible to arrange for the 
axis of the ('amera to be vertical ; and in each problem 
we must take account of the hilly character t)f the 
ground, and attempt to contour it. 

It may be taken for granted that the focal lengtli of 
the lens is . nown and also the position of the oj^tical 
centre of tlie plate. Now^ if, in addition, wt could find 
the amount of tlie tilt and the direction of the tilt, the 


to ascertain its height above the ground. Wo must 
then, in the ordinaiy’case, rely upon a fairly close net- 
work of measured points on the ground, and from the 
positions of thcii^representations on the jihotograpli we 
c an, in several wajrg^etermine the tilt, and direction of 
tilt, of the camefJt^J’-jMid/its height at tlu* moment ol 
exposure ; or we m^J^ifeke precautions to fly level and 
straight at a known height. 

'File latter system, has been carefully studied at 
( ambridge by Prof. Melyill Jones ; and it is to him and 
l<» Major J. C. Griffiths that we owe its present develop- 
ment. It appears that when the pilot is flying in 
tail- w eather at a height .sufficient to esi ajic surfac e air 
poc kets, the probable errors of tilt and difference of 
flying height have, been- reduced to and 40 ft.. 

1 c‘sp('('tively.’* . Truly remarkable results. When it.. 

oc)nsidered that during the War the average tilt> 
'as of the order of 10®, it will be seen what excellent ^ 
i 'I f egress has been accomplished in this direction, 
till, straight and level flying only solves the difficulties^ 
*1 spec ial cases. WhejQ^v. there are considerable differ;^ 
•ic cs of l^;^’el in the terrain 'photographed, large errot^ 

* Ki pnrt of the Air Survey Committee." No. x, 1923, Pp, 131,' (I.Oiidoli'^ 
' -'I. si.it ionery Oft’irc, n.d,). 
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problem would be much simplified. The ('ommittee, 
therefore, turned its attention to the determination of 
the tilt by means of a gyroscopic apparatus, and it is 
reported that during a])])ro\imately straight flight the 
a})])aratus worked well and that an accuracy of one- 
(juarler f>f a di*gree might he expected. 

An alt(‘rnati\e method of finding the tilt is to make 
use of a ‘‘ tilt-finder,'* a'; machine devised by Major 
Mac Leod, which repr6dubes,,ih rniniathre,the conditions 
whic h obtained in the field (l^ig. i). To use this machine 
it is necessary to know the focal length and optical 
centre, and to have available the positions of three 
ground points, which in the latest model need not be of 
the same height.^" Three planes are dealt with : namely, 
the ground plane P', which meed not.be horizontal; 
the’ map-plane M, which must be horizontal ; and the 
, vphpto- plane P, of which it is desired to ascertain the tilt. 

: & succession of approximations it is possible to detcr- 

I iniiie the tilt with a satisfactory degree of accuracy, 
if the terrain to be surveyed is fiat, or nearly so, and 

B four points of which the co-ordinates are known are 
own on the photograph, then it is possible to cover 
e map with a rectilinear grid, and by a graphic con- 
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the pln)tni/r:i]jh (ImV’Is. 2 jmd 3). "Hie |:»Iu)t()-^rid will 
he romposed of two sets of .straii,dit hut converging 



I. Tin* tilt “lui l«-*» (Marl^ I). Ki'I'JOiIik cil liy ..nhi (‘•iiii 

St:iti«ai»‘ry OHi« ».•, from ila* kfjxiii of Llit* i\ir Survey CJomiiiilt«*r, No. 


lilies. "V If tliegrid is close enoiigli, 
till' detail can heilrawn in on tlu* 
map without dilVKudty. 

'riu! ])r()l)lem is, of course, 
capahle of matlu!inati(*al treat- 
ment. If there are given 
focal length and at least 
tlirei* known ]3oints, it is 
possible to ddermine the 
position of the r-amera 
in the air and the 
constants of the [date. 

W'liere tlie 
ground is ap- 
p r«) \ imat el y 
le\'i'lthemathe- 
mati<al treat- ^ 
ment is easy ; 
hut in hilly 
country it be- 
comes t'umbrous 
expeiisixe. 

In hilly country, for 
the ])iirpose of plotting 
the relief, it is useful to employ oblique 
photographs, in adilition to those 
taken xxitli the plates horizontal. If 
the “ »)bli(jues ” are taken at lower altitudes 
than the horizontal plates, they can be at high 
tilts and are then most valuable. This mav 
invoh'c, however, the uneconomical procedure 
of double nights. Generally, the more the plate 
is tilted the Fu:. 

more \aliiable 
it is for determining the relief and the less valuable 
fur planimetry. 

The rectification of the air-photograph can also be 
NO. 285S, VOL. 1 14] 



accomplished photographu'ally. This method was, in 
fact, in use by tiie Britisii and French armies on the 
Western Front. An up-to-date form of the rci'tifying 
camera is due to M. Koussilhe^ who has undertaken 
some experiments for speed, cost, and acf iiracy. Jn 
this .system it is necessary that the area to he surv eyed 
should be covered with a close network of fixed points 
in order to ensure that three fixed jKjints shall appear 
f)n each negative. The essential parts of the rectifying 
camera are : a projecting lantern, a negative-carrier, 
a lens-carrier, and a screen -carrier. The 
carriers are all c'apable of Jiorizontid 
movement and of rotation. A tracing 
or diagram of the three control points, 
plotted to scale, is fixed to the screen- 
carrier, and the apparatus is manipu- 
lated until the projected images of the 
thn.‘e i;ontrol points in the negative 
(‘orrespond with the thrci* |)oints on 
the screen -carrier. If the three ])oints 
arc not all in the plane of reference 
a sei'ond adjustment will be necessary. 
The adjustment liaving been made, the 
tilt can be found to within .1 degree, 
the position of the map plumb-point to 
within lo metres, and the height to 
within 10 metres; the rei'tified print 
is the required map, to si'idc. iM. 
KoussiIh(i has shown that, provided that tlu* differences 
in level of the ground to he surveyi'd do not exceed 
100 metri's, and the scale of the photograph is 
not larger than i : 5000, the distortion dm* to 
,f relief may be neglected. The method is a 
promising one, especially for flat or 
^ undulating country. The time rccjuircd 
§ for tlie whole operation ff)r one plate is 
' stated to have been reduced to 
n twenty-five minutes. 

The stereosc opic prin- 
i ciple has also been ap- 

V J400 plied to air 

plioto - survey- 
r'f' ixig, and may 

► be exemplified 

by th(' system 
evolved by Prof. 
II u g cr s h 0 ff, 
which is that 

chiefly dealt with b}’ the 
Committee. Jn tliis 
System, photographs are 
taken in pairs, b\' hand, 
from the side of the aeroplane, 
in a direction at right angles 
to the line of flight, the optical 
axis being tilted to about 60°. 
Each pliotograph must include 
three fixed points ; and from the 

positions of these points on the 
photograph the position of the camera 
in space is 
measured, 

and the direction of the optical axis. Each pair of 
photographs is then placed in the autoeartograph, which 
in principle, much the same as the stercoaiitograph 


The photn-ijn’d. Reprothiceil, by permUsion of llie CoiUnjller of H. M. St»ltonciy 
from the Report of the .'\ir Surxey CoinmilttH*, No. t, jo 
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jirrhiEologicai purposes;- for it has been shown by (Lionel 
f^eazelc}', Mr. O. G. S. Crawford^ and others, tliat air 
photographs may show ancient features that arc in- 
visible except from the air. For surveying purposes air 
photographs are probably, even now, of value for the 
niappingof estuaries and deltas,and possibly for themap- 
ping of native towns on medium scales. Jt also appears 
likely that in flat or very gently undulating country the 
method can be used for the construction of cadastral 


of air photographs, so far as concerns the ^jeneral 
peace-time application of the method to the con.struc- 
tion of accurate toi^ographical maps, would appear 
to lie in tlu levclopment of stereoscopic methods. 

Any one interested in the subject may be advised 
to purchase the Report of the Air Survey Com- 
mittee, which is clearly written, well illustrated, and 
contains much useful information, including a short 
bibliography. C'. F. Close. 


The Reported Transmutation of Mercury into Gold. 


I X Nature of March 29 last (pp. 459-460) we printed 
* a communication by II. Nagaoka, V. Sugiura, and 
I’. Mishima “ on the isotopes of mercury and bismuth 
revealed in the .satellites of their spectral lines,” at tlie 
' nd of which the authors stated that “ if the above 
•’^sumption as to t^mercur}^ nucleus is valid, we can 
i’^ rhiips realise the dream of alchemists by striking out 
I hydrogen-proton from the nucleus by a-rays, or by 
^ine (jther powerful methods of disruption,” Follow- 
ri.j this statement, on July 21 the Morning Post reported 
■>m Berlin that Dr. A.- Miethe, professor of photo- 
1‘mistry and astronomy in the Technical High School 


have been used would be sufficient to disrupt the 
menury atom. An account of Prof. Miethe’s work 
(xmtaining some definite experimental details is given 
in the issue of Die Naturwissenschaften for July 18, 
and we reproduce these in order that the claim advanced 
may be justly assessed. 

Some thirteen months ago, Prof. Miethe adopted an 
improved type of mercury- vapour lamp, made by 
A. Jaenicke, for his experiments on the coloration of 
transparent minerals and gla.sses induced by ultra- 
violet rays. Early this year, he and his assistant, 
Dr. H.j.Stammreich, observed that when the current 


(’harlottcnburg, had obtained gold from mercury employed, was too strong, the character of the emitted 
' the prolonged 'action of a high-tension electric jays soon changed, and that a black deposit formed 
’ nent upon it. In the absence of details, such a-^ » mside the lamp. (It is not stated if the lamp was of 
' '»ort could only be received with great reserve, fo.rj fquaftz or of glass.) This observation was confirmed 
^he light of existing knowledge it seemed highly r ^Jy Jaenicke, who stated that on distilling the mcrcurv 
•robable that the amount oj , er)ieygy,. indicate} ' " spoyereidl^LfrQm old lamps of the improved tvpe, he had 
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h)iin(l residues wliich lu* could uot identify. He 
,supj)licd IVof. Mietlie with uhout 0-5 ^^ram of the 
residue^ (which had been obtained from 5 of 
jnercur\). and the latter after careful investif?ation' 
disco\cred that they contained ;<old, in addition to 
other substances which were undoubtedly j>resent as 
ini|juriti<*s in tlie original ni<*reury. According to 
Jaenicke. all the niercur\' used in the lamps liad beer 
twicr distilled before use. fn his successful experi- 
juents, J^rof. Miethe always used a potential differeiu'e 
o| J70 \-olts between the electrodes, which were in 
direct conununical ir»n with the air outside : the current 
was pas.Ned for 20 200 hours ; and the lamp «‘onsuni(‘d 
400-2000 watts. It appeared probable that a rniniinuni 
l\P. is essential, for no trace of Ljold was found in 
mercury lanijjs of the old ty/je that iiad Im iii loni^ in 
use, and negative results were also obtained with 
lamps of the im])roved type when tlie IM). was below 
a (‘crtain ligure. 

Owing to the minute quantity of gold obtained, 
namely, o-i-o-oi mg., special precautions had to lx* 
taken in identifying it. In e\'ery test an amount of th(‘ 
original nu'n'iiry e([nal to that which was removed from 1 


the lamp was analysed and found to be free from gold 
both by IVof. Miethe himself and independently bv 
K. A. Hofmann ; and it was proved that no gold was 
“ prc.seht in the electrical conncixions. Further, the wrv 
delicate analytical methods elaborated hy ITabcr failed 
to show' with certainty the pre-existem e of gold. When 
the residiK* left, after distilling off /w the mer('ur\' 
from the black deposit^ was treated with nitric a(M*d, 
there remained yellow W'ell-formed crystals, ('ubical 
ami octahedral in form, and with a highly reflecting 
surfa<-e ; and when the mercury w’as remox ed frorn the 
deposit by volatilising it at' a red heat, the resulting 
substance was bright gold in colour and of reniform or 
botrx'oidal shape. The substance wwis found to be 
malleable, it gax'c the streak of fine gold and the 
charac teristic colour wiien the polished film was ob- 
serv(‘d by doubly reflected light. It was easily soluble in 
ac jua regia, and on evaporation the solution giive crystals 
jii-ccisclx- similar to those obtained xvhen ordinary gold 
is so treated. Identical results w'cre also obtained bv 
the pnrple-of-( assius test. It xva.s not possible to make 
an atomic-xveight det(;rmination or to attempt to ])rox'e 
the production of heliunq hydrogen, a-'or /i-raxs. 


Obituary. 


Sir Jamt.s |. Dohiuk, h.K.S. 

TAMFS JOHNSTOX' DOmUK, whose dca oc- 
c'urred* at Fairlie, Ayrshire', on lime lo, xvas born 
at (ilasgoxv in 1.S52. He was educated at the High 
School of Cilasgoxv, and entered the Fnixc'rsitv of 
(Ilasgoxv, where he took his Arts degree* xvith first- 
class honours in Natural .Science*. Later he xvorked 
at Leipzig in the laboratory of W'islicenus. 'riien* being 
no .seienee degree at Cilasgoxv in thost* daxs, he wimt 
to h'dininirgli, and graduati'd as IJ.S('., proceeding 
l.iter to the Doctor’s degree, lie was elected to a 
(‘lark Felloxvship at (Ilasgoxv rniversity, aJ»l returned 
th<*re and taught the t'lass (»f mim'ralogx / 

.Sometime Iu*fore this Dobbie had made the a(‘()uaint- 
am i* of Ramsax', then a young assistant in the chemist rv 
department of the unixersity. Ramsay first intro- 
<luced him t(» organic chemistry, and they read together 
.Schorlemmer's xvell-knoxvn ‘‘ ('hemistry of the (‘arbon 
(ompoiinds.” Ramsay invited him to join in an 
inx'estigation on the constitution of <|uinine. si'arcely 
anything being knoxvn of the constitution of ilw* 
alkaloids at that time, lly oxidation xvith alkaline 
permanganate they obtained ])yridin(* tri-carboxvli(' 
at'ids, xvhich they identified, thus establishing for tin* 
first time the cimnexion bctxveen the alkaloids and 
the px ridine (>ases. 

Soon after this Ramsay xx'as elected to die chair of 
chemistrx' at Rristol, and Dobbie succeeded him at 
(Ilasgoxv. Here he continued his xvork on alkaloids, 
an<l also took an actixe sh.'ire in establishing the 
(Ilasgoxv and West of Scotland Section of the Society 
of Chemical Industry, of xvhi('h he xvas the first 


sei'i'ctarv. 

In 1SS4 Dobbii* xvas elected to the chair of chemistry 
in the lU'wly founded Unix'ersity (ollegc of North 
Wales at liangor. His first xvork xvas to get labora- 
t(»rii‘s built and ec|uip[)ed, and to organi.se the teaching 
of his dejiartmi'nt. He resumed his re.sean'h xvork on 
alkaloids, and made, in particular, a x'ery complete ^ 
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inx'estigation of the alkaloids of Corydalis ram, working 
out the constitution of corydaline and inx'cstigating 
also the .stria'lure of the a.ssociated alkaloids. 'I'his 
work, nece.s.sarily complicated, xvas renoered still more 
ditficult by the high ('ost of the alkaloids, so that the 
inx'estigation had to be carried out xvith very small 
quantities of material : the results wxre communicated 
in a series of papers to the Chemical Society from itSo2 
to 1004. A little later he took up the study of the 
relali<m between the ultra-violet absorption spectra 
and the constitution of organic compounds, xvorking 
at first xvith the late Sir W. N. Hartley, and lat(*r xviti) 
other workers. In particular, they .shoxved hoxv the 
method ('ould be ap})lied to determine the constitution 
ol taut(mieric bodit's. 

Dobbie’s xvork at Bangor, howex^er, xvas by no means 
limited tu that of his oxvn department, lb* felt that, 
III an agricultural country such as North Wales, one of 
the i^roper fum tions of the college was to do ex'i*rv- 
Ihing ])().ssil)le to promote its chief local industry. lie 
spent several vacations on the Continent studying 
methods of agricultural education, and started a cani- 
paign for the founding of an agricultural department 
at Langor. funds had to be collected and the interest 
or the land-oxvning classes and the farmers, as well 
as that of the Board of Agriculture^ aroused. After 
sexeral years of strenuous xx'ork the agricultural 
de])a rt men t xvas at length inaugurated in 1894. Cou rses 
xvi*n* provided leading to a diploma and later to a 
degree in agriculture, xvhile a comprehensive scheme 
of extension lectur(*s and experiments xvas dex'ised. 
This xvas the first agricultural department to bi‘ founded 
in connexion xvith a Unix'cr.sity College, and it is im- 
possible to overrate the importance of Dobbie’s pioneer 
xvork at Bangor in the dex'clopment of agricultural 
education. He took a leading part in the xvork of the 
foundation of the University of W ales, and the colli'gi* 
and the university oxved muc'h in tlu'se earlx' davs to 
his sane judgment and great administratix e skill. 
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In I)()l)hic was offered and accepted the post 

of direc tor of the Royal Scottish Museum in Edinburgh, 
but ga\'(‘ up Iiis work at Bangor with considerable 
reliictaiu’i*. His wide interests and scholarship com- 
bined with Ijis administrative ability made him an 

< xc ellc nt director. Fie threw himself into the work of 
the Museum with characteristic energy,, and greatly 
extended the collection ' of Egyptian anticjuities, a 
sul)jeet in which he was' 'much interested. Me also 
« olh i led funds to acquire for the Museum the valuable 
Xocl baton collection of armour and anti(]uities, and 
greath fle\'eIopcd the technical collections. He did 
not. however, relinquish his connexion with i hemistry, 
but cojuiniied his research work, a regular scri(*s of 
papers being contributed to the Chemical Society on 
absorption spectra and alkaloid w'ork. 

In ioo«) Dobbie was appointed principal of the 
(ioxernment Laboratory in succession to Sir T. 1 C 
d’iiorpe, aiifl was at once required to undertake the 
reorganisation of the lal^oratory. 'I’Jiis was made a 
sepaiate (VoAvn jDepartment in 1911, dealing with 
iiei matters arising from all Dejxirtments 
State, and Dobbie was the first to hold the position of 

< iox-ernment Chemist. Here he continued his investiga- 
tions in absorption spectra and on the alkaloids. His 
tenure of office covered the diflieult years of the War^ 
when the strain on his department was gn'at. Ht' 
sersed on \arioLis commissions and committees, and 
in ])arti('ular his services on the Royal ( ommission on 
R»‘wards to Inventors, the Universities (}rants Com- 
mittee. and the Nitrogen Produc'ts ('omrnittee may he 
speciallv mentioned. He also ac'ted for fourtec‘n \ears 
as aflviser on the reseun'h schemes in ])liy.sies and 
<'h(‘mistry to the Carnegie Trust for the Unis cTsities of 
Seutlaml. 

Dobbie was eleetetl a fellow' of the Royal Society in , 


I ipoq, and in 1915 his services to science, both 
investigator and as administrator, were recognised by 
the King, who conferred the honour of knighthood 
•upon him. He received the degree of LL.D. from the 
University of Glasgow in 1908, and that of D.Sc. from 
the University of Wales in 1920. lie was elected 
president of the Institute of Chemistry in 1915, and ol 
the Chemical Society in 1919- ' . 

'J’iie foregoing is a bare outline of a life of varied and 
fruitful activity. In an unusual degree Dobbie com- 
bined the patience anri lucidity of the born teacher, 
the fertility of ifleas and r(*sourcefiilness of the n'search 
worker, an<l the clear ctjmmon s(‘nse, critical yet always 
c()nstrLicti\'t‘. of tlic wise administrator. In addition 
to all these he Iiad much of the scholar’s temperament. 
Reading widely, but never without fine discrimination, 
he was infh'ctl the ‘‘ full man ” of Bacon’s aphorism, 
and his mind was a storehouse of information over a 
wide range of literature and history. To the end of 
la's da\s the elassii s were iiis constant' solace and re- 
laxation, aiul he was a living negation of the supposed 
antipatlix' between sciiaiee and the humanities. 

Beloved by his students and fellow'- workers, in the 
lives of his intimate friends he leaves a blank that can 
never be filled. JIv is survived b}' Lady Dobbie. one 
son, and two daughters. Alkx. Laudkr. 

W'k regret to annoiinee the following deaths: 

Sir ('.eorge J^eilby, E.R.S., distiiiguishetl by his 
work in industrial ehemistrv, fuel technology, and 
many other departments of pure and applied science, 
on August T, in his seventy-fourth year of age. 

Dr. R. S. Woodward, president of the Carnegie 
lustitulioii from i<jo 3 to i()Jo, and lormerlv professor 
of physics in ('olumhia University, on June 2<), at 
sexcnlvdive years of age. 


Current Topics and Events, 


Tm: 'Dnonto meeting of the Drilisli Association 
opened on Wednesday evening with the (Udivery by 
Sir David ]'>rnce of his presidential address on the 
preveuliou of disease, whicli is printed in full iii 
lliis week’s Supplement to Natukk, together with 
al>strae 1 s of most of the addresses of presidents of 
Sections. 'Phe provisional programmes of the Sections 
were described in our issue of July 26. and articles 
n]H)n tile main subjects discussed w'ill appear in our 
eoluinns later. At the inaugural meeting, the follow - 
ing rongratnlatory message from IT.K.H. ihe Prince 
of Wales Avas read : '* Dear JMr. President, W ill you 
bc' good enough to convey to tlie members of the 
I’ritisli Association at their inaugural meeting in 
T oronto my cordial good wishes for a very successful 
^rssion ? My knowledge of Canada assures me that 
>oiir visit will be W'armly welcomed, and tliat nothing 
but good ran come of such a gathering, where the 
’(•prosenta lives of the most advanced thought from 
’•u‘ (;Ul Country will meet in discussion the equally 
‘'Cen and active intellects of the Younger Land. My 
uuerest Jias been particularly arrested by one item 
duU is lo come up for discussion, namely, the 
' ducat i(jnal training of boj's and girls in this country 
' -r lifr overseas. Tltc call of the Empire, for a w’ider 
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disltibnlion of the home population, for men and 
women to open up the vast uncuUivaled areas in tlic 
great Overseas Dominions, is more imperative to-day 
than at any time in its history. I congratulate the 
Association on thus showing in its delil^orations such 
a broad interest in these problems, anrl J trust, and 
indeed am conlident, that the intluence thus exercised 
may result in great and extended benefits to the 
bjnpirc." 

A STRIKING illustration of the attitude of Parlia- 
ment and the heads of State dej)arlments towards 
scientific workers is afforded by an examination of 
the personnel of the committee a})pointed l)y the 
IVesideiit of the Hoard of Trade “ to impure into and 
report upon the conditions and prospects of British 
industry and commerce, with special rtdereiice lo the 
export trade, and to make recoinmenclations with 
regard thereto.’' The appointment of this committee 
is the outcome of representations made by Sir A. 
Shirley Henn on May 2T in the House of Coininons. 
On that occasion Major A. O. Churcli rlirec ted atten- 
tion to the fact that the proposal not to im hide on 
the committee a representative scicntitic worker- - 

tlie House 
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<hf| iKjl T'f.'ili.st! tJiat the f^rcatcr part of tliu export 
li.ule of (ireat l^ritain was based upon the application 
o) scientific discov'ories. The function of the highly 
(jiialifh'd scientific worker or technician engaged iri 
I'ldiistry is to improve industrial processes, to develop 
new processes, and, most important of all, to create 
new industries. Any naiional inquiry into trade 
*miist, therefore, necessarily consider the incithods by 
which practical applications of science may be profit- 
«d)ly encouraged. In the incmorandum furnished to 
tlie Committee of ln<iniry, upon which workers in 
science and technology lire n»n represenl(‘d, Mr. 
Sidnev Webb states that it is tlieir duty to make 
“ an inffuiry into firitisli juodui'live capacity and 
(>iganisatiou . . . the present and future adef|iiacy 
of raw' materials and ]M)ssible iinprovoments in their 
utilisation, and the part played hy tlie I’nited Kingdom 
in new developments of industry, particularly those 
which an* the outcome of scientuic research.” How 
-.iich an inquiry is to be made on satisfactory lines 
w'ithoiit the assistance of those who possess a know- 
ledge of science anti its possibilities is dillicuit to 
understand. It is not enough to call .scientific w'orkers 
to give e.Kpert evidence ; they should be given 
representation on the committee and share to the 
full responsibility for the report to be produced. 

rnic appointment of the Hev. ('anon IC. W. Barnes, 
I'.K.S., C'anon of Westminster, to the Bishopric of 
Birnpiigham, is a noteworfhy sign of the times. 
Canon Ikirnes is a distinguished mathenialieian with 
wide, scientific knowledge as well as a leader in 
th(!ological thouglil, so that he represents the pro 
gressive spirit of both science and religion and com- 
bines the principles of truth and righteousness for 
which each should stand. In the early fifties of the 
last century, Robert Braithwaite Batty, second 
wrangler and first Smith’s prizeman, gave up liis 
promising career in Kiigland to preach the gospt*!, 
as then understuovl by (he ” evangelical ” school of 
theoNjgy, to the natives of India. His humble 
missionary effort, contrary to nK\lieal advice, was 
( losed liy his death in a year’s time. Canon Ikirnes, 
also second wrangler and first Smith’s prizeman, is 
now nominate liishop of Birmingham. The contrast 
is indeed strange and marks a new' stage in the 
evolution of spiritual thought. 

Sir Max ]Muspk.\tt, Bart., in addressing the eighth 
annual general meeting of the Association of Ibitish 
t'hemical Alamifacturers on July 17, said that great 
strides have been made recently in effecting co-opera- 
tion among manufacturers and others associated with 
chemical industry, notably in the organisation of the 
chemical exhibits at the British Empire Exhibition, 
riiese exhibits have not only been instructive to 
stiulents. but they have also been the means of bring- 
ing liomo to politicians and the public the importance 
of chemistry to the nation, 'fhere is considerable 
conflict of opinion within the Association concerning 
our d}'est lifts policy : the council is trying to keep a' 
balance between the opposing interests, and is ad^ 
vocating what it considers best for the Association as 
a whole. In supporting the principle of the Con-' 
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soliflated Factories Bill, the council approves of any 
measures that will make employment in factories 
easier and more pleasant,, but it disapproves of hard 
and fast regulations that are unnecessary, or costly, 
dr Utopian. Sir Maxf^Muspratt is not hopeful that 
much can come out of tjie.^ting of Machinery Bill, 
yet he hopes that the . inquipe.f mow being made into 
the general princq>lesi^p|^rating will result ulti- 
mately in equitable. treatmen|y^for chemical under- 
takings ; the projected Censu^bf Production will, 
if properly carried out, aid grea|ly in solving problems 
of unemployment, healtli, .taxation, and rating. Sir 
John Ihuniier, Bart., referred^to^the Chemical En- 
gineering Department of .University College, Loudon, 
and .said that, although many hold that such educa- 
tion can produce only half-baked engineers and half- 
baked chemists, he thinks that there are many places 
in our ICmpire where large staffs cannot be afforded 
and where men trained in a chemical-engineering 
department could take control, if^ not of chemical 
works proper, of works in which chemistry plays a 
very prominent part, for example, in sugar factories. 

Wn ii reference to our parag’raph of July 19, p. ot>, 
on the subject of trichlorophejiylmethyliodosalicylic 
acid, it appears that this substance is to be classed 
among those actively germicidal owing to their in- 
herent properties, rather than amongst those which 
owe their antiseptic powers to their ability to set 
free chlorine. The compound is very stable and its 
solution in water can be boiled without undergoing 
decomposition : it retains a great part of its germi- 
cidal action in serum. Used as an antiseptic in a 
I per cent, solution or less, it appears to owe its power 
to two distinct modes of action ; on the one hand it 
stimulates tlie leucocytes, and thus aids the body’s, 
own defensive processes : on the other, it combines 
witli the proteins of the bacteria by virtue of it.s 
chlorine groups ; this combination is presumably 
with the amino-groups of the protein molecules. In 
this way it is attached to the micro-organisms and 
hinders or abolishes their activity ; the phenyl aiul 
iodine radicles as well as the sklicylic acid are them- 
selves antiseptic of varying potency, and it is probable 
that with the attachment of the compound to the 
bacterial protoplasm by means pf the chlorine group, 
the other groups are enabled , to exert their action 
muter more favourable conditions. Analgesic pro- 
perties are also ascribed to it, "owing to the fact that 
the chlorine groups are attached to the benzene 
nucleus. Finally, it is claimed by Dr. Callimachi that 
it .shows little affinity for the protein molecules of 
human tissues, while reacting selectively with those 
of bacteria. , . 

Thk International Congress of Arfehitects concluded 
a week’s programme in London on August 2. 
Organised by the Royal Institute of British Architects, 
the meeting had for its object ‘the discussion of 
architectural education, which is controlled in Britain 
and the Dominions by the examinations of the Royal 
Institute’s education board. To reach the status 
necessary for the successful design and supervision 
:bf modcjrn ^.buiWings requires a course of study not 
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Jess len^^tliy or exacting than tliat required for other 
professions, and the requisite training is provided in 
arcJiiteetural schools, which usually give a four years* 
course, during which design, construction, and the 
technii al and legal aspects of an architect's work are 
tile subject of study. Discussions on three successive 
da vs were centred around architectural education of 
h(‘ past, present, and future, under the respectixe 
cliairnuiiiships of Lord Crawford, Sir I^eginald 
I^lomheld. and .Mr. Cass Gilbert (U.S.A.). In atldition 
to a display of rare architectural books, a unique 
collt'clion of students* drawings from all countries, 
large* enough to require both Grosvenor House and 
Devonshire House for its accommodation, was ex- 
hibited. This is the first international meeting ot 
architects held, and in addition to Britain and the 
Dominions, thirteen other countries were represented. 
While 1 >ritish schools are to be congratulatetl on their 
work, it must be confessed that tlie drawings of 
fori'igji countries, especially those of the 1‘iiited 
Slates, must be given the first place for boidiie.ss in 
conception and possibly also for skill in conqiosilion. 

'rni'- meetings of the British Pharmaceutical 
Conference were held at Bath on July 22 24. At the 
opening session the Mayor of Bath welcomed the 
conference to the city, and the chairman, Mr. halninnd 
White, delivered an addre.ss cntitletl “Pharmacy: 
Present and Puturc." He first directed attention to 
the changes which are gradually taking place in the 
practice of pharmacy as the result of cluinges in | 
medical practice. The materia mcdica has been j 
cnrichefl by the atldition of a large number of syntiudic j 
substances and animal products such as gland | 
exlraels, seia, and. vaccines. Pharmacists slundd be | 
trained to deal with these new developments and 
also to undertake the newer methods of labc)ratorv j 
diagnosis for the a.ssistancc of the mcxlical practitioner. ! 
Mr. White then reviewed the work of the Consult a live j 
Council on Medical and Allied Services set up by the j 
Ministry of Health, and, from consideration of the ; 
report of that body, conchidetl that much of the work | 
ot the clinical laboratories, which it is ])roposed to j 
set \ij>, could be done by pharmacists. As to the j 
Therapeutic Substances Bill, he thought that the j 
Pharmaceutical Society should take an active part in | 
the examination and standard i.sation of remedies by . 
physiological and biological methods. The twenty- j 
tliree papers read at the science meetings included : a j 
number of communications on bismuth ronqjomids j 
from the Research Laboratories of the Pharmaceutical j 
Society ; a study of Benedict’s method for the 
estimation of glucose ; the preservation of anresthetic 
ether ; carbon tetrachloride for medicinal purposes ; 
assa\' of mercurials in ointments ; and papers dealing 
witli the following drugs : tragacanth, acetannin, va- 
lerian, erythrophleum, artemisia, mix vomica, Strych- 
•c.'.s cijuinmomifolia, and tannin - containing drugs. 

1 he d.elegates from branches of the Pharmaceutical 
-H)eiety met under the presidency of Mr. P. Pilkington 
^argeant and discussed the control of pharmaceuti- 
' al specialities ; also articles of pupilage, and pharma- 
-eiuical service in the Army. The programme of 
ial events included the Civic Reception a banquet,"!,! 
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concerts, and motor excursions in the beautiful country 
surrounding the city of Bath. 

The Council of the Royal .Meteorological Society 
1 has awarded the Howard prize for in >4 b) Cadet J. .M. 

Goode of H.M.S. Worcester for the best essay on 
I “ Monsoons.'’ The prize was competed for In' cadets 
1 from the following institutions : H.M.S. Worcester, 
H.M.S. CoouHiw and the Nautical College, T’ang- 
bourne. The prize was presented to the successful 
cadet at the annual prize-giving on the IPom’sh r on 

J i^d y 4 1 . 

1 *K()F. J. C. 1 "h:li)s informs us that the following 
i conferences are to be held at the International 
1 M.itlieniatieal Congress al Toronto on August ii-i() : 

; “ Some of the Characteristic h'eatincs of Twentieth 
i Century I'lire Matlieniat ica! Rescareh,” Prof. W. H. 

! ^'omlg ; “ Science and Pngineering,” Sir Charles 

I Pai’.sons ; “ Modern Norwegian Researches on the 

j .Viiroia lk)iealis,‘’ Prof (.‘arl Stormer : “ Solved and 
i I'nsolved iTo])leins in Dynamical Meteorology,” Prof, 
j V. Bjerknes ; “ Sur I’inlegration des etjnalions anx 
j derivees part idles par des integrals tlefinis,” Pr of. J. 
i l.e Roux : “ Sur la. deformation projective des sur- 
! faces,” “ Sur les relations entre la theoi'ie des gronpes 
i et la geometrie,” Prof. P. Cartan ; ” Sur les nouveaux 
; appareiis miilliple.x de telegraph ie," J. B. Pomey ; 

I ” Principe de reciprocite dans les sciences appli<jiux*s,” 
j Prof. (i. Piq'>})ini ; ” GeonuHric algel>ri<|ue,'’ Prof. 
Sev*xi : “ Sur le calcul des variations,” ITof. L. 

'lonelli ; and “On fkillistics.” General ('harboimier. 

A c'oxFLKi'.xcK, under the auspices of the British 
Non I'errons .Metals Research As.socjation, will be 
hekl al High Leigh, Hoddesdon, Herts, during the 
week-end September 5-8, to which are invited all 
who need to utilise information systematically, or arc 
interested in the conduct or operation of inforjiiation 
bureaux, intelligence services, and special libraries. 
The programme will include papers and discu.ssions 
on the functions, future developments, and the 
methods iind ecpiipment of intelligence bureaux, and 
on their relations with other institutions, including 
national and public libraries. It is hoped to obtain 
representatives of sucli varied fields of activity as 
government and municipal departments, technical 
and re.searcli institutions, industrial concerns, finan- 
cial houses, insurance offices, newspapers, and civic 
and .social organi.sations, all of wliich have a common 
interest in the collection, treatment, ancl clissemi nation 
of facts and information relevant to their particular 
activities. Purther information mav be oblainerl 
from Mr. A. P. Ridley, Athena*inn (diainbers, 

71 Temple Row, Birmingham. 

Tjie fifth Entomological Meeting was held jit Pusa 
on Peb. 5-10, 1923, under the chairmanship of .Mr. T. 
Bainbrigge Pletcher, Imperial Entoniologisl. The 
Report of its proceedings has recently come to hand, 
and, although it is less bulky than some of its pre- 
decessors, some sixty-one papers are included. I'liese 
!.;represent almost every branch of applied entomology 
and afford ample testimony of the importance the 
subject has attained in India. The institution of 
i. meetings of this description brings together workers 




who ivm ofU-ii isolated at great distances apart with 
Jill If or no opportunities of direct intercourse. The 
means Unis alforded for tJic ready interchange of 
infonnatiiJii and ideas also attains a more lasting’ 
value l»v the publication of these very fully illustrated 
Keports. Among the various papers included in the 
prc^fMit volume, one of the most important is that by 
Mr. r. U»ainbrigge h'letcher f)ii the possil)le introduc- 
tion of the American cotton boll -weevil into India. 

It appears that the risk of tliis pest securing a footing 
in that country is very real, and, after considerable 
discussion, the Conference passed a resolution that 
tlie liidi.'in Ontral (.otton ('oniiniltee siioiild consider 
the advisabdity of recomnusiding the (olal pro- 
Jnhition of cotton from America. .As an alfernative, 
it IS suggest(!d that all bales containing such t<Ulo)i 
should be contiue*! to Uoinbay. 'I'ln* subject i)f the 
leaching of entomology in the Indian universities 
also eaine up for discussion. 'J'h> meeting recom- 
mended and passed a resolution to tlie olh'ct that 
entomology be taught as of e([ual rank with other 
branc hes of liiological science in the tcnirses of study 
for the examinations for degrees in .science, including 
agricult lire*. 

A KismiKV expert is recpiirecl by tlie .Nt‘\v Zt*alaiid 
Crovernment for co-operation with tin' chitd inspector | 
c^f lisheries, T*arlii*ulars of the appointment and j 
form of ap])lication may be had from the High Coin- ! 
inissioner for New Zealand, 415 Strand, W. 'rhe 
completed form mu.st bo returned by, at latest, 
August 2 5. 

SoMi-; appointments are about t<^ be made in con- 
nexion with the iMiel Research Station, luist (iieen- | 
wich. ('andidates must be honours graduates in 1 
cluMiiistry (or have ecpiivalont cpialilications) with | 
ex])erience in the technology f)f fuels ; or be honours 
graduate's in engineering (or have e(|uivatenl cinalilica- 
tions) with similar experience. Research exju'rience 
is essential for a higher post in chemistry, and in- 
dustrial ex])erieucc for a higher post in engineering. 
Applications must be made on a form obtainable from 
tlie 1 )c‘partment of Scientilic and Industrial Research, 
i(» (^Id (jiieen Street, S.W.i, returnable not later than 
Aneiist 20. 

rm: .American Oil rhemists’ Society has established 
a new cpiarterly journal which will be the otficial 
journal of the oil and fat industry in the Hnited States. 


counties of the southern and older portions. Each 
section is preceded by a general description ot the area 
concerned, with a summary of the various senes of 
soils found in the district. These groups are then 
treated in detail,^. special attention being clirected to 
the economic aspects, such as topography and drain- 
age, native vegetation,,, and the present stale of 
agricultural development? Each survey is illustrated 
by an excellent soil map to which a legend is appended 
in which the soils are grouped, according to their 
1 surface features and drainage, and are further classified 
1 in accordance with their usc§ and adaptation, fertility, 

1 and methods of improvement. 

A NJ-.w and much more convenient fovmcit has been 
i aflo])ted by the Ministry of Apiculture and b'isherics 
: for its fishery publications p/ -it is understood thp 
I this is a very great reform, .accomplished with difii- 
i cully. riiree papers are noticed here : Vol. b, No. i, 

' a study by Dr. K. S. Russell of the seasonal varia- 
tions in the chemical composition of the oyster, 
d he ])aper is based on a large series of analyses made 
by the staff of tlie Government Chemist. N'^ol. 6, 
Xo. 3, by J. N. Carruthenvjdcals with the “ in- 
tensive” plaice investigations of 19-21, particularly 
the marking and transplan tatioh.experiinents. Vol. 7, 
Xo. I, is an account of the development of the cod 
by Prof. A. .Meek. The author has been able snccess- 
fullv to maki; sections of deyeloping cod eggs— a 
result of considerable value— and has evidently made 
a contribution of importance to the study of tele- 
ostoan embryology. This embryological detail has, 
however, been omitted from the paper ” as unsuitable 
in a tislieries publication,^’ and the figures and results 
actually included are mainly such as have long been 
familiar in lisheries reports — pictures of fish embryos 
as .seen through the outer membranes and useful only 
for the purpose of ideiitificatiori of the eggs. 

I 'biiK Leicester MuvSeum, Art gallery, and Tabrary 
1 Ihdlclin, of which the first number was issued in 
j June, is in itself a token of progress. Tt announces 
! another advance in the experimental appointment of 
; Miss h'. .A. Rogers as guide demonstrator to all three 
j institutions ; the c'xtension of this service to the 
libraries of the towai is, we believe, a iiovellv. The 
main object of the Bulletin is to direct attention to 
recent accessions. Those mentioned in the present 
number comprise an ancient Egyptian funeral boat 
of I he XI 1. Dvnastv, a sittgle-lianded turret clock of 


'Hie new publication will deal witli the chemical 
consiilerations of nils, fats, and related materials such 
as oil meal feeds ami fertilisers, paints, .soaps, foods, 
and packing - house jirodiicts. H. S. Bailey, chief 
chemist of the Southern t'otton Oil Company, heads 
the board of editors, composed of the leading American 
chemists in this field. The finst number is to appear- 
this month from the press of the publishers of the 
.American Chemical Society publications. ('orre- 
spondence regarding subscriptions should be sent to; 
J'red 11. Smith. Managing Jiiditor, Experiment,; 
(ieorgia, I'.S.A. '’i 

Till-: Wisconsin Survey Bulletins Xos. Lll. and LTV. ; 
include a general soil survey of the south part oi 
North Central Wisconsin, and a detailed survey bjL, 
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about .\.i>. 1700 from Aylestonc Church, a bronze, 
'Phe Ah>urning Woman,” by Epstein', and a number 
of books on hosiery manufacture , and ^he related 
textile industries. The BulletiW is intended, for the 
present, to be distributed gratis atjqua intervals. 

A BKAU iiFOi. album of views ,. in the Canton of 
Graubunden or Orisons has readied us frotn the 
Grisous Tourist Information (Dfficc, Coirc (Chur), 
Switzerland. The album dncludes striking illustra- 
tions of Klosters and the Canardhorn, Aror^a, h'lims- 
.Waldhaus with its lakes and pine- woods, St. Moritz, 
iSilvaplana, Maloja, the Mortcratsch glacier, the fine 
'Bernina Pass to Alp Grun with the valley and the 
Uake of Poschiava below, the National l*ark, Pont- 

I'pper and 




August 9, 1924] 


NA TURE 



T.owcr Eiif^aciiiie. Few areas in Switzerland can offer 
such a variety of interest and charni as the Engadino. 
Tliere arc mountain peaks, glaciers, well-shaded walks, 
and lakes, while the remarkable, railway, going to a* 
height of 7400 feet, from St. Moritz to Tirano, with; 
conveniently placed stations, make most of the beauty 
spots in tlie district easily accessible to visitors who 
arc not tnounlaiiieers or cannot undertake long ex- 
cursions in the high Alps. In the Engadinc the 
mountains arc wooded to. a greater height than any- 
where else in the Alps,^ and as the general level is 
about six thousand feet, the district has advantages 
o\ er most of the places visited by tourists. T*ont- 
resiiia is one of the best centres, and a holiday spent 
there cannot fail to be of.|)enelit to both body and mind. 

MhssRS. DiJT.AtT A'ND Go., Ltd., have jnsl circulated 
a catalogue (No. 114) of books and papers on conch- 
ology, mollusca, and minor classes — recent and fossil. 
ljpward.s^of 1300 titles are given in the list, which will 
doubtless interest many readers. 

Keai:)Eks of Nature on the look-out for bargains in 
books should obtain Catalogue No. 237 from Messrs. 
\V. Heifer and Sons,* Ltd., Cambridge, in which are 
gi\x'n tlio titles of many books of science now offered 
ft)r sale in new condition at greatly reduced prices— 
the books being remainders.'* 

Wji have received from the British Dyestuffs 


Messrs. H.. K. Lewis and Co., Ltd., 136 Gower 
Street, W.C.i, have just issuqd, at is. net, a siipple- 
. ment (1921-1923) to the catalogue of their Medical and 
^Scientific Circulating Library. It should be very use- 
■ ful, not only to users of the library, but also to students 
in general of scientific literature, being practically a 
list of the science books published during the period 
named, consisting of a classified index to subjects in 
addition to the catalogue itself, which is arranged 
alphabetically under the names of the authors. It 
gives the date of publication of the volumes included. 

Me.ssrs. W. 11. IlAREf.VG, of 1 1 7 JMoorgatc, I.oiulon, 
have just issued a new illustrated catalogue of drawing 
ills! rumen ts, mostly of their owni design ami manu- 
facture. d'hese include, besides the usual group of 
i engineers’ drawing materials such as scales, parallel 
j rules, T-s<)uares, set squares, drawing boards, etc., a 
few more elaborate instruments, such as pantographs 
and eidographs, which should appeal to the increasing 
number of people who fret]iiently resort to graphical 
methods. There is a cheap new pantograph which 
enables drawings and plans to l)e reduced by sixteen 
different ratios and enlarged to four times. A more 
expensive l.>iit much more accurate instrument is the 
eidograph, designed to provide the accuracy re»pjircd 
for fine details of map construction. The instrument 
wdl enlarge with this accuracy up to a ratio of i in 4. 


Corporation, Ltd., a price list of fine organic chemicals Kkratom.— I )r. H. t). Forbes writes : “ By a very 
for research work, indicators, microscopic stains, regrettable oversight in correcting the proofs of my 

and medicinal and photographic chemicals. A very cominimication in Nature for August 2, ‘ Pre- 

exlciisive range of products at rea.sonablc prices is ('ohimbiaii Representations of the Elephant in 

available, and it is evident that great progress has America,’ Dr. Maudslay's name was misspelt 

been made in the fine chemical industry, Maudsley.” 


Our Astronomical Column. 


Encke's Ck3MET.— This comet w;is detected on its 
return by Prof., G. van Biesbroeck at the Vt'rkes 
Observatory on July 31. Its position at 20’* 45-6'« 
(i.M.T. on July 31 was R.A. 3^* 24“* 53•4^ N. l')ecl. 
2.S 27", Magnitude i6*o. The position is within 

1' of Matkiewicz’s prediction, according to which 
perihelion will be reached on Oct. 3J*42 G.Al.T. The 
comet should become visible to ordinary telescopes 
in the last week of August. 

The Total -Lunar Eclipse of August 
are passing through a period of eighteen years (1020- 
U)38), during which no total lunar eclipses are visible 
in Ftngland under really good conditions. TJiat on 
August 14 will, however, give some opportunities for 
observation, especially towards the cIo.se of totality. 
Sunset is at 8.^5 p.M. (summer time), the middle of 
-’clipse at of totality 10.9, last contact 

with umbra eclipse is nearly central, its 

inagnitude being 1^60 iri terms of the moon’s diameter, 
i fie degree of illumination', and colour, of diftcrent 
portions of the eclipsed moon should be studied, since, 
they give interesting information as to the trans-, 
parency of the terrestrial atmosphere. Total eclipses^ 

^ an also be used for obtaining improved values o(|| 
ikt moon’s diameter, by observing the occultatioris'?}' 
both disappearance and reappearance) of faint stars:^ 
1 Ins requires co-operation between a large number 
observers ; the moon will be too low for obser^tions^! 
of this kind in Europe, but some lists have ’bee.n% 
])repared for southern obsj^rye ts_ 
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A New Form of Orrkrv. — The Times of Jnl\’ 31 
describes a very interesting method of demonstrating 
celestial phenomena which is being installed in the 
Deut.sches Museum at Alunich. It was constructed 
by the well-known optical tirm, Messrs. Zei.ss, of Jena, 
and consists of about forty optical projectois which 
throw images of the various heavenly bodies on the 
W'hite inner surface ol a spacious floine. Tlieir relative 
movements and changes of aspect can be exhibited 
in an instructive manner. 

The ordinary cinematograph can be usefully em- 
ployed as an aid to astronomical education. It will 
he remembered that Air. AJaskelyne took a siiccr’ssful 
film of the total solar eclipse of Alay jqoo (exhibited 
at a meeting of the Royal Astronomical Society), and 
the attempt was repeated in Australia in 1922 ; but 
no one seems yet to have realised tlie possibilities 
of the method in explaining elliptical or parabolic 
motion, or various otlier points in wdiich a moving 
picture would give far more convincing demonstration 
than, the ordinary diagrams of the text-books. 

V':The Preparation of the “Geschichi j<: dks 
..Fixstern HIM MELS.” — Prof. R. Schorr writes to say 
;that the preparation of this work is being continued 
.at Berlin, Prof. Paetsch having been appointed by 
the Prussian Academy of Sciences to superintend it. 
Prof. Schorr is making an independent study of the 
^proper motions of the stars contained in the published 
yolumes (R.A. o'* to 2'*). The note in this column 
bn July 12 gave the erroneous impression that, he 
jwas taking a part in the Geschichte itself. 
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Research Items. 


'1 Ml. A.n I igiJii V oi-' Man is (’aijfoh.ma. — In Scicitca 
for Inl\ |, I )r. Joiiii C. Mcrriain, in surveying the 
resiiits (jf the investigations into ttie question of the 
antiqnitv of man in (‘alifornia carried out by the 
l.Jiiivt.-rsity of ( alifornia during the last twenty-five 
years, |w>ints out that the ( alifdrnian coast region has 
been in almost constant movement throughout the 
h\\i •I geological ])eriods anrl thus allords a cfintinuous 
record of the processes of erosion and dcqiosition and 
of (he life of the region during these tinu;s. hour 
lint's of investigation have Ix-eii lollowed : — (i) the 
sliell-mounds have been examined Irom the deposits 
)t known culture to those of (he earliest time' 

('a\e deposits ha\'e been explored ; ( \) pleistocene 

and n'cenl kind, stream, lake and m.irme deposits in 
wliu'h limiian nunains are hk('l\' to he louiid have been 
studied ; and (4) the e\idenee relating to the oeeur- 
reiice t>f human remains or imph'im'nts in gold-lx'aring 
gravels 01 other ancient dejiosils l/is been revu'W'ed. 
I'j) to the pre.seiit, all human rfinams discoverc'd 
belong to the ty|>e which has been rect^gnised as 
“ modern ” and none belong to a geological hirmation 
okh'i' than the r(‘cen( period. In the same issue of 
SdfiKi-, hr. ( hester St<K'k follows with an account ()f 
the geological conditir)ns in which the skeletal remains 
of SIN individuals were found in the c<)ur.-.e of t lu* con 
struct ion of a sc'wer at Los Angeles in Marc h last at 
depths of iM ft. and 24 ft. 'fhe skulls, so far as they 
ha\ (' been eomparc'd, are of modc'rii t\ pe. Some ot 
the rc'iiiams are consiclerably miiieralis(.‘d. riu'v 
present (he appearance of having been mired in undc'r 
bog or marsh conditions rat lu'r than washed in. No 
jdeislocene or ri'ceut mammals wi*ri' associated with 
the human remains, but a comp^irison with similar 
deposits in the immediate* viiinity suggests the 
probability of a elate later than pleistocene, though 
of consider.ible antiquity. 

\ I AV SlM.eiFS OF Sllll'WOKMS IN Ul.UMl ' 1>A.-- ,\s])art 
of the inepiirv taking place in the Lnited States on the 
a(’tiviti<*s of shipvvonns, hr. IL L. .Mark, hirec tor of 
the hermuda Biological Station, installed test boards 
at lour sta 1 ions in Ik'niiudan waters. riu* spc'ciiueiis 
of sIiii>worms whic.li attacked these blocks have been 
exammc'd by \\'. h'. t'lapp (IVoc*. .Vnu'r. Aca.d., .Arts 
and Sc i.. voi. ^ci, fc)2|). Me reports that the attacks 
W'cre not so severe as those caused by shipvvorms at 
Kev West, h'loricia, and in the West Indies, but the 
ravages by Liniiioria wi*re so extensive that tlie 
posterior eiuls of many of the sliipworm tubes w’ore 
soon exposed to the action of the water, resulting in 
the pieinature death of many of the shipworms, so 
that specimens of large si/e were rare. 'J'he destruc- 
tion caused by Limnoria was found to be about an 
inch in twelve* months. (Jf the six species of ship- 
worms reeeivec.1 in the test blocks thn*e are new ; 
tlescriptions of two of these aie given, but the author 
desires further material for the study of the third 
species before giving an accemnt of it. I'he genus 
Baidxia (Xvlotria) is not represented either in the 
present etilleetions or in any previous recortls from 
Jiermuda. 

Addiiions to rm-: Brai Kisir Watkr I’ai na of 
S i*AiN. There is still much tc4 be done in the inv estiga- 
tion ot brackish water faunas throughout fhe w'orld, 
and if llu* curious discoveries of Lnriipie Rioja, in the 
Rio de San Nicolas at Ciaudia on the west of Spain, 
are to bo taken as typical the investigations will 
yield some startling results in geographical distribu- 
tion. Me found, in the first place, in the streams 
debouching in the harbour of (iandia, colonies of a 
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small serpidid worm w'hicli spread over stones, grew 
on the submerged keels of old boats and such like. 
The serpulid he identifies as Mercicrella cni^^matica, 
a species described by Fauvcl, in December 1922, as 
occurring in the brackish water of the canal at Caen, 
the only place wdiere it has been found until now. 
Rioja gives a good description and some excellent 
ngures of the species. (Bol. Real Soc. ICspag. Hist. 
Nat., tome xxiv., 1924, p. 160-1,69.) But growing 
amongst the tubes of Mercierella was a more r(*mark- 
abh; torm, a minute hydroid which the autlior 
identities with Avnulclla ficmmata, a new genus and 
species minutely described by Ritchie from collec- 
tions made at Port Canning, Bengal. The characters 
of the two forms agree ; in Bengal, as in Spain, the 
specit's frequented brackish water; and in Spain 
Rioja has been able, as Aiiiiandale wtis in India, to 
keep t'xamples alive in the laboratory in a mixture 
of .sea and fresh water. This occurrence of Annnlella, 
sf) far distant from its original place of discovery, 
indicates i*ither a very widespread distrilnition of 
braekisli water s]>ecies. or po.ssibly an environmental 
elfect of this particular medium, inducing close 
convergence of structure, in forms not necessarily 
directly related. 

'I'mc SvMHioju: Orcjan in Aphujs. — In his studies 
on the development of Aphids, ^ L,. B. Idchanco 
(Philippine Joitru. Sci. vol. 24, No. 2, 19-24) deals 
especially with the history of the symbiotic organ or 
mycctom. 'I'he follicular epithelium of the ovary 
apparently becomes infected with the symbionts, 
which remain in a dormant condition until stimulated 
to multiplication by the development of the egg. The 
svmbionts break through the follicular epithelium and 
invade the embryo and especially the vitellophags — 
which the author calls mycetoblasts. The relation of 
tliest* to the iiillowing granular mass — suggestive of 
])liagoc\Tosis — lends support to the view that the 
symbionts are extraneous organisms and not by- 
products of the insect's own metabolism. The 
nivcetublasts form a globular mass in which definite 
cellular dillerentiation takes place shortly before 
segmentation of the germ-band, some thirty to 
seventv mvcetocytes being produced. After birth of 
the aphid, the mycetcjcytes, which lie in the abdominal 
cav ity, do not furtlier divddc, but they increase in si/e 
and the symbionts multiply. In the adult aphid, llie 
inycetocytes begin to degenerate one by one until at 
the end of life very few^ remain. The mycetom is 
present in (?\x*ry aphid whether male, female, or 
parthenogenetic. In its development, the aphid egg 
dillers from that of related groups in that the peri- 
plasm and afterwards the blastoderm leave an opening 
at the posteric^r pole so that there is direct communica- 
tion between the follicular epithelium and the egg 
cavity. The author regards this as a special adapta- 
tion by wdiich the symbionts are enabled readily to 
enter the egg cavity. 

Estim.vtion of Wind abovic Fog. — Mr. J^. F. 
Richardson lias devised a method for use in estimating 
the wiiul above fog or low cloud which he describes in 
Meteorological Office Professional Notes, A'ol. 4, No. 
44, The procedure is relatively simple. In tlic 
middle of a large uninhabited field a steel roof is 
supported on posts. The observer shelters under this 
roof, through a hole in which is projected a smooth- 
bore gun. The gun is mounted on a special mounling 
which enables the observer to^vary its tilt. The aim 
of the observer is to vary the tilt in such a way that 
the ball wliicR is. fired from the gun falls on tlie roof. 
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Tlic lilt which attains this object is called the balanc- intensities of two lines of the same series remains nearly 
iii« tilt, fi, and it is read in two components, the com- constant when the watts are varied. The deviations 
ponents which JMr. Kichardsoii designates by being in the case of the lirst triplet of the sharp series are 
the coMiies of the angles between the axis of the gun not larger than the experimental error (3 per cent.), 
and tlie east-west line and the north-south line In the case of the diffuse series the deviations are 
respectively. Hie gun is first loaded with a steel ball somewhat larger ; this might be expected, since each 
and snhicient powder to carry the ball up to a moder- of these groups contains a line belonging to a different 
ate lu*ight, say Joo m. By trial and error, and the series, the combination .series ip- I)w (howler), h'or 
use of a table giving corrections to fi necessary to two lines belonging to different series the ratio of the 
correi:i certain errors in poiift of fall of the ball, the intensities varies with the watts between large limits, 
tilt necessary to bring the ball back down on the roof aiul may be inverfetl, the energy curves cutting one 
of t fie shelter is evaluated. The charge of powder is another. I'ho ratio of the intensity of the yellow 
then increased so that a greater height is attained. group to that of the green line, \5^tbo (the first 
and so on by successive stages. The limit of line of the lirst triplet of the sharp series), changes 
height attained by Mr. Richardson appears to have in tlie lamp studied from 0-5 for xoo watts to j* 25 
been about 750 m. The height attained by the fc^r 300 watts. 

!)all is evaluated by noting the time of absence of 

the ball, i.c. the time from tiring until the return | Tfik Ni mui.r oi- a-l*AKTJcnKS kmittet) DV Radium. 
impart on tl^ roof. The raw material of observation _ in the Zciischn/l fitv J^hysik, June 12, \\ T. Hess 
thus consists of certain tirnes of absence with the and K. \V. Lauson criticise a recent paper by Geiger 
corresponding values of in two directions. I lie ^ and Wianer, who ha ve obtained for the above number 
computation of winds at ditferent .levels is carried out | x 10“*. agreeing with iJie value originallv found by 
by tlicu.se of certain fo^mula^ given by Air. Richardsor ' Rutherfonl and (ieigei , but dilfering from Ruther- 
in a paper in Phil. Trans. R. Soc. A. Vol. 223, 'I'heorv ford’s later value, V37 x and from that found by 
of the Aleasurement of Wind by shooting Spheres the ant hors in loi S,‘ 3*72 x to'“. It is .suggested that 
Upward. Ihe process is quite straightforward and j theplatimini iisetl in the construction of the container 
simple. The paper before us does not indicate the employed for the emanation, which had to be heated 
degree of accuracy which may be ex])ected from such in the roiir.se of lilling, occluded emanation when 
observations. cooled ; this migiit easily jirodiice an error of 10 

])er cent. Jt is (loiibtfiil whether Geiger and Werner 
The Radioactive Constant of Radon. — in the | are correct in thinking that their scintillation screen, 
Compti’S rcudits of the Paris Acadeni}* of Scieiice.s, in which powdered zinc snlpliide was mixed witli 
Alay 26, Allle. 1 . Curie and Allle. C. Chamie describe a castor oil or turpentine oil, gave scintillations c«)rrc- 
new method of determining the above constant. Sup sponding to almost 100 ])cr cent, of the total a-particles, 
pose two bulbs couM be obtained, containing exactly as was the ease with the zinc sulphide alone (99*0 
ecjiinl cinantities ol the gas, in equilibrium with the | per cent.). The method adopted for obtaining lihe 
rapidly evolved active deposit ; one of them is placed true number of scintillations from the counts is 
in an ionisation chamber and produces a current /, rritieised, and the authors conclude that their own 
whieli decreases with the time. 'I'lie instant i when i previous result is more trustworthy. Jt agrees much 
passes through a certain value rt is observed, and then Ix'tter with estimates derived from the amount of 
the two bulbs are placed together in the chamber, and lu'.it produceil by the disintegration of radium, the 
the instant t' observed when the ioni.sntion current diHeronce being perhaps due, as suggested liy Ciciger 
again passes through the value «; then T=^/' t is and We. ner, to energy liberated in con.setjiienee of 
the half life period of radon. In practice, it is not struclin I alterations in the nucleus. This energy is 
possible to obtain two bulbs with exactly ctpial <jnan- not likely to be so large as would be indicated l)y 
titles of the gas; but it is shown that if the cpjaiitities (Geiger and Werner’s number, 
f/, and q,, at time o are nearly c(jual (^/i ' «/.>), inid the 

times/, when one bulb produces the ionisation current Xhe l^ntmucTiON 01- Si;i-PHDKi:tted Hvdrooen 
tf, /.j wdien the other bulb produces the .same current, Pkrmk.nta 1 ion in the ].iLACK Sea. — S ix cubic 

and /', wdicn the two bulbs together give a, are centimetres of hydrogen sulphide per litre has been 
determined; then *1 - — i(/i + /.j). Details of the found at a depth of 2970 metres in the Black Sea, and 
experimental method employed are gheii, and the it l,as been suggestecl that this is duh to the deeorn- 
resiilLs of four determinations agree to o-i per cent,, position of engan isms which are brought in bv currents 
giving T -3-823 days with an accuracy eijual at least from llu? Alcili terra n can and killed hv the alteration in 
to 1 111 2000, and probably higher than this. Alme. the salinity. Sulphates in the water would also be 
C urie found T = 3-85 in 1910, Sir E. RutJicrford eon- reduced, with the formation of hydrogen sulphide, 
hnned her value in 1913. and Botlie and Lechner Zelinsky and' Brousselovsky ascribed the phenomenon 
determined i =3*810 in 1921. to the action of a definite organism. Bacterium hydro- 

siilphiireum ponticum, on the sulphate ; but Nadson 
Distribution of Energy in the Spectrlxm of a considers this bacterium to be an ordinary putrefactive 
^I^:KCURV Arc. — G. Athanasiii describes in the ferment, Proteus vulgaris. Air. B. Issatchenko, who 
tomptes rendus, Paris Acad. Sci., June 16, measure- gives the above particulars in an article in the 
nients of the energy of a number of lines in the Compt&s rcndiis of the Paris Acad. Sci., June 2^, has 
spc?ctrum of the mercury arc, with different electrical recently taken part in a \'oyage of exploration In tlic 
inputs. The observations were made by means of a Black Sea, and has found a small characteristic 
thermopile and galvanometer. The lines of the vibrion, w'ith all tlie characleristic.s of Micros pira 
first triplet of the sharp series, the three groups of aestuarii^ and probably identical with this organism, 
lines forming the first triplet of the diffuse series, and It growls abundantly under anaerobic conditions, 
the tlirec groups forming the second triplet of that-; without the presence of any albuminoid substance, 
ies were investigated. , The group of yellow lines in a solution containing salts of organic acids and 
37()9-9() was also measured. Inputs from 100 up to sulphates, producing 0-3 to 0-5 of liyTlrogen sulphide 
300 w atts were cmplc^ed. The energy curves of per litre. Issatchenko considers it probable that the 
lines belonging to the same series have the same hvdrogen sulphide in the liiwer layers of the Black 
J^eiieral appearance, and tli ‘ to this organism. 
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The Scottish Cattle Breeding: Conference. 

"‘I III slucknt of agriculture now passing through to be tackled by the geneticist and breeder working 
the schools is receiving an introduction to the in collaboration, 
newer sciences that have their applications in agri-, Dr. Chr. Wriedt, of Kristiania/ in a paper on the 
< iiltiiral practice, but from the older generation of inheritance of abnormal conditions, opened up a 
st(x:k’l>recders the recent advances in these fields of subject of profound importance to the livestock 
iii(|iiiry are completely hidden and, before their industry. During the discussion that followed it 
conservative indifference towards .science can be | wan pointed out that any characterisation, detri- 
overcoine, much work of an educational nature must | mental to the individual,- , which behaves in a 
be undcrlakoii. It was for the jiurpose of displaying mendelian fashion in inheritance is a character in the 
recent acliievements in the held of agricultural pliysio- mendelian sense, and can be eradicated from a stock 
logy that the Scottish Cattle Breeding Conference, only by the adoption of mendelian methods of breed- 
helil at Kdinburgh on July 7-12, was convened. Jt ing. Already a considerable number of such characters 
was intended also to show to the breeder p.iit of the that render the possessor noh-viable or more or less 
State schemes of rc.searcli in relation tej agriculture imperfect have been recognised. Monstrous calves, 
in operation. deformed lambs, still-births, certain forms of sterility, 

I he Conference was undoubtedly an event of out- of blindness, and of deafness, .^white heifer disease, 
standing interest in the history of livestock breeding hennaphroditism, undescended ^^testis, skin defects, 
in Croat Britain and can be accouiite(l a succe.ss, and many other conditions,.. have, been shown to be 
althougi), as was anticipated, Bribsli breeders di(l meiuleliaii characterisations, ai^d it can be expected 
not attend*iii large numbers. It was not to be ex- that tJie list will be considerably augmented when the 
pet ted Ih^^ie man who regards himself as a success- j vett‘rinarian and the breeder .'.recognise that the 
fill brcedoitytould ea.sily be attraided ))y a scheme that ■ present-day knowledge of the hereditary mechanism 
.had for its object tlie sysleiiiatic collection of in- i has been gained through the study of the inheritance 
formation that would lielp to make Iwet'ding siicces ‘ of similar conditions in the usual laboratory animals, 
ful. .\s the days of tlie ('onferent.e passed it became It is probable that a great proportion of the ana- 
increasnigly clear that then' exists a great gulf tomical defects and physiological derangements that 
between the scientilic worker and the breeder tliat are found in cattle will be showii.. .to be mendelian 
cannot easily be bridged, hku li sjieaks a tongue characters. 

that is fon^ign to tlie other, and the outstanding neerl Prof. 1 .. J. Cole, chief of the Aiiimal Husbandry 
in British agriculture to-day is the .seientitically Division of the D.S. Bureau of Animal Industry, in 
trained agricultural journalist wlio sliall interpret one of his many papers dealt exhaustively with the 
the work of the man of seience to the breeder, 'll vexcul ipiestion of the effects of inbreeding, inaintain- 
programme was .so arranged that full opportunity • ing t hat the harmful effects depend entirely upon tlie 
was given to both to learn each other’s language and j lieredilary constitution of the individuals concerned 
to se{‘ eaeli other’s point of view and methods. A | and not upon any pernicious attribute of inbreeding 
great deal of time had to be s]>ent in discu.ssing the ! in itself. Tliere ’is a great deal of evidence which 
v' t y A B C of geiu‘tical scuMice, and tliere can be no ; supports this contention, but the unfortunate fact 
doul)t that had these hours been available for mon.' i remains that it is not possible for the geneticist to be 
iidvaneed mailers the ('onterence would have been I really helpful in tliis matter. It is unwdse to advise 
mole prolitabh*. ' the breeder to undertake inbreeding in order to 

Ihe speeches of till* chairman of the Boanl of .\gri- ! achieve rapid improv^emctit in his stock, when the 
cull lire for Scotland, the Lord JVovosl of ICdinbiirgh, j records of .so many domestic breeds show that the 
the Secrelary of State lor Scotland, the president of i individuals are carrying factors for harmful recessive 
the Shorthorn Societ}" and of Dr. Kobert Wallace, ^ characters which would cpiickly bo disclosed were in- 
lueritus professor of agriculture in the l.'niversity of breeding practised. It is true that by tliis method of 
Ivdinburgh, at the opening session, created just the l.ueeding a slock could be purged of its undesirable 
atmosphere m which the free interchange of ex- cluiraelers, but it is eijnally true that during the 
perienee nourishes, and tlie stage was .set for the proce.ss the stork might become extinct. In certain 
business ol tlu‘ liv e following ( lays. ! cases stockbreoding has become '.one sustained ellort 

Ikirlv in the proc<'edings Majnr Iv. N. Wt'utworth, •' to retain heterozygosity in order that undesirable 
a geneticist of repute* and the present head of Armour’s | characters may not be expre.ssed,. and the hoinozy- 
(Chicago) Livestock Bureau, outlined the relations I gosis tJiat follows inbreeding is thedasl thing that the 
between the .science of genetics and practical breeding. ( breeder desires. ' 

lie explained the reasons why the spectacular ad- | 'J\vo papers of great interest which roused great 
vances m the ]>ure .science liave not ])eea quickly eiitJiiisiasm among the breeders, .were those on the 
followed by parallel advances in the craft, and why reproductive functions and on '..tiie, development of 
geiietical kiiovvledgi* is not likely to affect, at ail the udder in the cow, given of 
profoundly, breeding procedure. Hie reasons are the C^ainbridge Institute of Research in Animal 
linaiieial in nature. (Geiietical knovvlcdgo can best Nutrition, and the.se led Ihe/way to^^'a discussion on 
be employed in tlie creation and dev'clopment of new milk-recording which was opened , by' a paper by Mr. 
breeds, but this work is made quite prohibitive be- B. A. Sanders, of Cambridge. The breeder was 
causes)! the exiiense and the length of time required. shown clearly how difificult the gcnetical interpreta- 
It is a matter of tlie grcate.st dilliciilty to displace the tion of milk records is made by the efforts of the 
ahead V’ establislied even .with a more satisfactory hu.sbandmaTi. Ikitil all variations of extraneous 
breed, and almost impossible to overcome tradition. origin are accountevl for the genetical basis of milk- 
. Major Wentworth mentioned one matter of con- yield cannot be begun, arid even then it is to be ex- 
siderable interest. The American consumer is dx- pccted that this will prove to be a very complicated 
hibiting an ever-increasing demand for baby-beef multi-factor affair. ; 

(yearling cattle), whilst the producer, disregarding There is Ho doubt thkt shortly some modiilecl .system 
this demand and certainly lighting a losing battle,-, of advanced registry will be adopted in Great BVitain 
is .still intent on breeding for increased size. The in the recording of 'milk cattle. Mr. Mackintosh of 
problem of meeting the demands of the consumer is the National. Ijistitut^ for Dairying. ReaeJing. heloed 
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on this movement considerably by his plea for a 
nnilorm swsteni of stating milk and butter>fat 
recortls. Tic pointed out that the present lack df^ 
uniformity renders comparative studies impossible;^-, 
seriously embarrasses the breeding of dairy stock, aucli 
denies the overseas buyer those data to which he isj 
entitled. He urged that the lactation period of a 
cow should be recorded in days ; . that the date of 
the next calving and details as^ to whether a full- 
time calf had been born should be stated ; that the 
records of the milk-yield should be based on weigh- 
ings at not more than weekly intervals and should be 
stated only in pounds that the records of butter- 
fat slioiikl be based on a sufficient number of samples 
taken at fairly spaced intervals during the lactation 
period, and that they total weight of the butter-fat 
produced should be stated in pounds. 'The confer- 
ence unanimously supported Mr, Mackintosh. 

The liftb day of' the meeting was given over to 
papers by the breeders, who were asked to define their 


problems. Most of the difficuljties presented were 
such as are at the present time quite beyond genet ical 
analysis, for they concerned highly improved ex- 
• pensive stock, and in many instances passed far into 
..’the realms of veterinary medicine. Nevertheless 
certain of the breeders' problems are problems no 
longer, and it was very satisfying to the geneticist to 
be able to explain away the lesser difficulties vvliicli 
still harass the breeder. 

During the wliole of the week the discussions were 
eager and the audience insatiable for information. 
It was shown quite conclusively that this was to be 
but the first of many such meetings. Before the 
next, however, it is to be hoped that the Journal of 
the Ministry and of the Board of Agriculture for 
Scotland, and also the series of monographs now being 
i.ssued h\^ the Ministry, will find their way into the 
hands of many more of the breeders of Great Britain, 
and that llic geneticist will be co-opted on the councils 
of 1 he \ arioiis breed societies. F. A. F. Crew. 


The Imperial Mycolog;ical Conference. 


O N July 2, mycologists from all parts of the 
Britishj,^.Empire met in conference at the Im- 
perial College of {science, South Kensington. It was 
the first gathering 6f its kind, and marks a distinet 
advance in organising the campaign against fungous 
diseases of agricultural and plantation crops. The 
conference was calleff^by the Colonial Office to discuss 
the future arrangements for the Imperial Bureau of 
Mycology, but a large part of its time was taken up 
with interesting and useful discussions on various 
aspcctsi of plant dLsease work throughout the Fmpirr 
(Jfficial delegates represented most of tlie Dominions, 
Colonies, and Protectorates, while the members of 
tlie ('oinmittec of the Bureau attended the meetings, 
as well as a number of mycologists from the. British 
Isles wlu) were invited to be present. On the after- 
noon of .july 2 the 'delegates were eiiterlained to tea 
at the Bureau, and on the evening of July 4 the 
British Mycological Society acted as hosts at a dinner 
given to the overseas mycologists in the Criterion 
Kestanraiit. The conference had been arranged to 
precede the Imperial Botanical Conference, which w.a..s 
held the following wepk, and the delegates ha<^l the 
opi^ortnnity of taking part in the meetings and 
excursions arranged by the latter conference. 

Earl Buxton, chairman of the Committee of 
Management of the Bureau, received tlie delegates, 
and in his opening addre.ss spoke at length of the 
founding of the Bureau, the scope of its work, and 
the economic importance of plant diseases. I'he rest 
of this day, as weil'^ the last part of the closing 
meeting, was spent on business matters. 

On 'Thursday, Jjily 3, under the presidency of 
Mr. W. Nowell, Assistant Director of Agriculture, 
ITinidad, Mr. Tattcrsfield (Rothamstetl) opened a 
<liseiission on 'VThe Co-ordination of Investigations 
of Fungicides," expressing the view that tlie explana- 
tions of fungicidal action are, in general, inadec|uate, 
and that research Should attempt to correlate chem- 
ical constitution with toxic action. The subject gave 
rise to an animated 'discussion in which Dr. Brierley 
f Rothamsted), Mr. Dowson (Wislcy), Dr. Worm aid 
(luist Mailing), Mr. Briton- Jones (Long Ashton), Mr., 
Massey (Sudan), Mr^ Novyell, Mr. Summers (Shirley 
Institute), and Dr. Butler (Bureau) took part, and 
iinally the suggestion, made by Dr. Brierley, that a 
< fiinmittee be appointed for the co-ordination of work, 
oil fungicides was referred to the Managing Committee 
ot the Bureau for consideration. The second half of 
diis session was occupted with the consideration of 
“ I’lant Disease Surveys iii'The British.Em^ .T)r/, 
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Butler, who introduced the subject, spoke of the 
many ways in which plant disease surveys are in- 
valuable aids to the pliytopalhologist. Mr. A. D. 
Cotton (Kew) described the origin and development 
of tlie survey of England and Wales and emphasised 
I the importance of a survey for the agricultural pro- 
I gross of any country. Dr. Shaw (India), Mr. Gadd 
I (Ceylon), ami Dr. Doidge (South Africa) reviewed the 
j siiia ev work being done in their respective countries. 

I In the afternoon, Dr. i^ethybridge (Ministry of 
Agriculture) in the cliair, Mr. Cunningham (New 
Zealand) spoke on " The Slamlardisation of JVipular 
and Scientitic Nomenclature in l^lant JMtJiology." 
He illustrated the necessity of standardisation by a 
few well-chosen ^.xamples, and sliowed liow tlie multi- 
plication of common names, c.specially for tliose 
diseases of which the causal orgauisnis are noi known, 
must lead to confusion. 'The considerable divergence 
of the scientific names adopted by ditlerent workers, 
as well as their freejuent change, is" also liable to cause 
trouble. Mr. Colton stated that the Bhytopatho- 
logical Committee of the British Mycological .Society 
had undertaken the work of the standardisation of 
common names in iingland and ciiuncialed the prin- 
ciples the committee had decided to adopt. Dr. 
Miirph}' (Irish JTce Stale) suggested that some uiider- 
.standing with the United States should be reached on 
i the subject. \'arioiis speakers mentioned llie import- 
I a nee of the popular name in dealing with the farmer. 

I 'The next paper was one by Mr. Tunstall, of the 
Indian 'Tea Association, on "The Encouragement of 
Ihivale Enterprise in the Investigation of Plant 
Diseases." After descrioing the development of the 
scientific department of the Association, which had 
more than satisfied the tea planters with the results 
oV>tained, the speaker expressed the view that con- 
tinuity of the work was essential and the use of highly 
paid specialists for short periods unsatisfactory. The 
Government could encourage non-official enterprise by 
nicans of grants, and in return should have a call on 
the services of the enterprise. Dr. Butler spoke of 
the excellent work being done by private enterprise 
in various parts of the world, and considered that 
Such enterprise need not clash with Government in- 
stjiditions. Mr. Gadd outlined the rubber research 
scheme established in Ceylon in conjunction with the 
Rubber Growers' Association. Col. French (Empire 
Cotton Growing Corporation) gave an account of the 
'^ork of the Corporation, and Dr. PethyWidge men- 
tioned the enterprise of the glass house industry near 
. London in this respect. 




'I'lie morning session on J^Viday, July 4, Wi **n 
l^iof. ]. J 5 . I’amier (lini)erial College) and later >.r. 
Storkrlale ((‘eylon) presided, was occupied wholiv 
with diseases of trof)ical plni«tation crops. Ur. J^oidg 
gav(‘ an account of the campaign to eradicate fron 
South Aliica the cardvcr of citrus trees (Pseudomonas 
(ilri), which was pr()l)ahly introduced on some 
Japanese stocks. The cost of the campaign to date 
was t r 7.000/., and though it was loo early to be sure 
that the (lisea.se was cojiiplctely .stamped out. the 
lesiilts were promising. V'arious other citrus diseases 
were ])rielly reviewed. In the discussion whiidi fob 
lowerl, .Mr. Xow'ell exj>ressed the (»pinion that the 
presont 'coni]}nif^n in South Africa, if sut-ccssfid, would 
no (ioiiht Jin\o n considcnthli' rvnrtion Uirotif^honl 
thtt wwld. Mr. jMasse\' hdlowed witli a paper on 
(T)tton I )is(xises‘ (x'curring in the Sudan,” deal- 
, ])art icidarJy with the outbreak of Ihuievium 

nuHiHWeavuHi in that area. 'i lu‘ disease is secd-i»orne. 
Canjl tile problem of control essentially one of seed 
disinfection; which is being carried out on a large scale 
with this year’s seed. The discus .ion was targc-ly 
concerned, with this disease, but Mr. Ilriton- |oifr« 
(formerly, mycologist in Kgypl) spoke of the disease's 
occurring in Kgypt, and Mr. Simnn<‘rs of t he mihlewing 
of cotton fabrics. ITof. S. h'. Ashby ( rriiiidad) was 
responsible for leading tlie disciis.sion on ” l lu' Panama 
Disease of 1 5 a nan as.'' After an gw.:count <>1 the dis(*asc 
and of tli#i very heavy losses caused by it. (‘s]Ks'ially 
in. Central America, the speakc^r shovve<l that the real 
fiolution pi the problem of fighting it was the dis 
covery pf an immujt^fvarfety : the work with this 
end injiiew'. now' injpogress at the Imperial ( oilc*"" 
of Tro^cal Agricnll^t?, Was <]e.S(Tib('(l. Mr. 1 lansford 
described the p(jsit46n of affairs in Jamaica with le- 
gard to this disease.' ‘ In tluj afternoon Mr. bunting 
spoke on “ The Di.sen.ses of ('hcao in tlie Cold Coast,” 
mentioning particularly the newly discovered cocoa 
parasites of that C'olohy., 

A subject’ of fiiiftja mental importance was raised b\ 
Mr. Nowell, on Vriday afternoeju, in his jniper on 
'* The Inlhuuice of Soil Conditions on Phml 1 )is<*as('s.” 
The speak^infut forward the xiew that many diseases 
of plant.s a^primarily due to soil uonditi(.)us and that 
the tmigijBe only jjarasilic when these I'oiidilions 
render yproosts susceptible. l.)is<'ascs of this nature 
could be classified as root (|iscast‘s and debility dis- 
eases. Numerous examples were gi\en, ]>arlicularly 
root rot of sugar-cane, which has InuMi ascribed to 
various fungi and whicli can be completely ovi'rcome 
by go(Kl manuring. In the vigorous di.scussion whicli 
followed, Mr. 'funstall strengthened the views ad- 
vanced liy citing additional examples from his ex- 
pcr-ieiicc of tea disea.scs, and I >r. Shaw spoke of the 
clilferenees. in tlie iiieideuce of the wilt of i)igoon j)ea 
on\lhe permanent maniirial plots at Piisa in India. 

At the closing session of the conference on SaturdaN', 
July 3. Mr. Nowell presided, whilst Dr. Shaw and 
Dr. Mur])hy addressed the meeting on ” t he Applica- 
tion of the Ucsults of Mycological investigations/' 
the fijrmer from tlie point of xU'w of tlie tropical 
countries with a native population, aiul.the latter irom 
that of temperate countries with whilt' farmers. Dr. 
Shaw described the organisation of the agricultural 
service in India to deal with plant diseases and the 
methods adt^pled for cimveying information to the 
cultivator. A full discussion followed, in which Mr. 
Hunting, Miss Welsford (Zanzibar), Dr. J 5 utlcr, Dr. 
Doidge, and iMr. Stockdalc took part, 'fhe last part 
of the closing session was occupied with business 
matters, Sir Ihuid J*rain being in the chair, and a 
number of resolutions w'ere passed dealing chiefly 
with tlie establishment and linances of the Bureau, 
and recommending that similar conferehcc.s shoidcl 
be held every live years. 
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University and Educational Intelligence. 

Cambridgk. — 1 'he Kesearch Studentship offered 
annually by Trinity College to a graduate of another 
university who intends to come to Cambridge with a 
view to the degree of Ph.D. has been aw^arded to Mr. 
Joseph Jiatner, of Columbia University, and a teacher 
in the Department* of Philosophy at the College of 
the City of New' York, for research in ethics. 'I'hc 
Dunning Scholarship, open on tlijs occasion to pro- 
.spective candidab's for the degree of J'h.D., has been 
awaided to Mr. l.awrence St. Clair Hroughall, of 
l/nivcrsity f'oUegc, l.ondOn', for research in physics. 
A Domimon and (,'olomal Kxhibition has been awarded 
to .Mr. J. / 5 . VX’illiams, of Mcfbll ITiiversity, Montreal. 

Liiros. -Mr. J. K. R. I'olkien has been appointed 
profc.ssor of Kngiisli Language. IJe has been Reader 
in h’ngJish Language in the University since t<).jo, and 
has laid sev'cral teaching and examining po.sts at 
Oxford and elstwvhcre. The institution, in the hiighsh 
I )ejxirtinent of the University, of a separate Chair of 
Knglish Language, is in accordance wdth the con - 
ion of corresponding schools at Oxford, Cam- 
bridge, Liverpool, Manchester, and clsowdiere ; and 
indeed it restores tlie position which ♦at* one lime 
obtained also at J.eeds. 

Dr. (\ JL (iough lias been appointed to the Chair of 
(h'rnian at tlu? University, which has been in abeyance 
since ioif>. 

Dr. S. P>iO(l(‘tsky has been elected the iirst oi'ciipant 
of the ( hair of Applied Mathematics. He graduated 
as Senior Wrangler at Trinity College, C'ambriilge, in 
lootS, held the l.saac New'ton StudentsJiip for research 
in Malhematii'al Astronomy, and thereafter proct'eded 
to the degive of 1 )(X'tor of PJiilosophy at T.cipzig. ( )n 
returning to this country, he joined the mathematical 
stall of Bristol Universily in T(;i4, and came to Lfvds 
ill i<)io as l^eadcr in Applied Mathematics, ih'ot. 
Hro(l(‘tskv has produced a long scries of papeis on 
many brandies of Applied Alathematics, and has 
(lesofed sjiecial attention to aerodynamics. 

r>oM>o.\. — Dr. A. W. Al. Ellis has been ajipointcd 
as fnmi October i, i()24, to the University Chair of 
Alediciiie tenable at the London Hospital Aledical 
Collog(\ 

Dr. E. V. Ajipletoii has been appointed as from 
August I, 192.1, to the Wheatstone Chair of Physics 
tenahle at King’s College. Since 1919 he has been 
supervisor in physics and mineralogy at St. John’s 
('ollege, Cambridge, of which he is a fellow', and 
demonstrator and lecturci in the Cavendish I.a bora- 
lory. 

I'he following doctorates have been awarded, 
the thesis in each case following the name of 
the candidate: — Ph.D. (Science) : Mr. J. F. (?ongdon 
(King’s Colk'ge), ” The Kinetic Energy of the Electrons 
emitted from a Hot Tungsten Filament in an Atmo- 
sphere of (a) Argon, (b) Hydrogen ” ; Air. J. W. C. 
('rawford (Battersea I^oly technic), “Experiments on the 
Synthesis of Carnitine “ ; Mr. A. T. Fuller (Battersea 
Polytechnic), ” 'Perpincol : its Resolution and Optical 
Properties, with a Description of some of its Deriva- 
tives ” ; Air. V. G. Jolly (University College), “ Platino* 
cyanides '' ; Air. M. A. Alatthews (Sir John Cass 
Technical Institute), “ Some Anthracene Deriva- 
tives ’’ ; Clara Agnes Pratt (Imperial College — 
Royal College of Science), “ Growth Conditions of 
P'ungi *' ; Air. H. E. M. Prislon (Battersea Poly- 
technic), “ 'I'he Alcohols of the Hydroaromatic and 
Terpene Series : («) Fenchoiie and the I'enchyl 

Alcohols, (h) 'I'he Esters of Borneol and Isoborneol “ ; 
Mr. E. J. Weeks (Sir John Cass Technical iirstit ute), 

" Hydrogen, Overpotentials in Alkaline and Neutral 
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A I’Pi.TCATroNs aie invited for the professorship of 
pathoiogy in the University of Melbourne. They 
shoultl reach the Agent-General for Victoria, Alcl- 
])ournc Place, Strand, W.C.2, by September 20 at 
latest. Particulars of the post may be obtained from 
t be Agen t-General. ' • 

In the report for 1923 of the University of Adelaide, 
it is anjioiaiced that the origyial Uni\xTsity Act, which 
provides that a subsidy of 5 per cent, up to 10,000/. 
p..'i. shall be paid by the Government on all endow- 
ments by private benefactors, has been amended by 
raising that limit to' 20,000/. p. a., thus encouraging 
further donations. , The Council has agreed to assist 
the INledical Sciences Cliib in meeting the expense of 
publishing a jouryial of experimental biology and 
medical science, which is to .serve as a medium for 
m.iking known the results of rcse»T relies, carried 011 in 
this and other universities. Work conducted in 
connexion with the University’s Animal Products 
K’escarch Foundation included a comparison of the 
growth of animals initially below tlie average weight 
with that of animals initially jxbove the average. The 
jubilee of the University is to be celebrated in 1920. 

CoMi'LiCTE reforhi ’ of the preparatory school 
curriculum seems yet a long way off. The Hoard of 
Education exercises no control over any of these 
schools, and, with one or two exceptions, is not 
invited to express an opinion on their efiiciency. 
Prcpc'iratory school headmasters form a close corpora- 
tion influenced inainly by the requirements of the 
( onimon Entrance- Examination, upon the results of 
w Jiich scholarships to, the public schools are awarded. 
In most preparatory schools science is regarded as an 
expensive luxury which brings no adequate return in 
the way of “ success^/' There are, however, a few 
progressive headmdsters who, gieatly daring, put the 
cause of education first. It is interesting to note 
iliat Mr. Seymour Biyant, St. Piraii’s, Maidenhead, 
has recently adcM '^. block containing an 

engineering shop ihd drawing office, two new well- 
ecpiipped darkrooms, wireless room, technicj^l library, 
and music rooms. The list savours of pleasure as 
w ell as business, but this is a characteristic of a school 
m which the tradition of -^anH^rcnn nf ClnnHlA -ic 
followed. 
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Solutions”; Mr. W. Clark, On the Light Sensitivity ^ 1 - 

of Photographic Emulsions ” ; Adda Gwendolyn^ ^^.^^Early Science at the Royal Society, 

J.cwis-Dale, “An Investigation into the Nature ofipioGiety from;^r."B^ with bdx full of severa 
the ( .'onn)ounds occurring in the Liquid obtained stones, by wduch the latter '► conceived it might be 
when Oil Gas is submitted to Pressiuirb, with Sugges- seen what is the process of the plastic spint in shaping 
tioiis as to the possible , Utilisation of v the Liquid”; perfect cockles, muscles, scollops, headles.s serpents, 
Mr |. i\. Sugden (Imperial College-f Royal College hshes, thunder-stones, etc. Then was begun^to be 
of Science), ” Hydration- of Electrolytes and Non- read Mr. Heal’s annexed discourse relating to these 

I Jc'ctrolytcs in Aqueous. Solution.” stones, the rest being refericd to another meeting, 

, ' because Air. Birehinsha was without, expecting to be 

Manchk-ster. — T he CoUneil fias accepted an offer called in, for the prosecution, of the experhn-entfJ with 
from the brothers ajid • sisters, of the late Air. Idiilip the moiioeluu'd. — 

Buckle, a former sttldent of the University, for the Ordered - I'l in t 1 )’’ Wilkins be desired to sppak to 
endow ment, in his memory, of a scholarship in some tlic lord Berkley, that he would please, in tlie name of v 
I )ranch of Agriculture or Zoology. , the Koval Society.iTv>* move the committee of the/ 

Tlic following appbintffients have been made: I companV. for the Indies, that, by their interesbf. 
Associate profc.s.sor of' applied mathematics (for in these* parts," thoy^would procure such answers? 
one year). Dr. T. M. Cherry; Assistant led urcr in. may .satisfy the inquinc.s. to be sent to them.; alsp’ 
cjigineering, Air. ’ J. 'B.' M. Hay; Demonstrator in such part ienlars of the productions and curiosities bf 

iinman physiology, Alisslfilda Linford; Demonstrator niiture, as shall be tijiectfic.d unto them, and such . 

in experimental physjplojgy, Mr. E. Nevill Williner. oiiiers, as those parts do afford, and they by fUeir^ 

Sn.-i-FiELD.— Lord'.Bearsted has made a Rift of can i.ninire for ti.o uso of the said, S0Ci6^. 

10,000/. to the department of motaJhirgy for the V> special, wre of the ■ 

cncotiragc'iTient of stu,dv and research. | "f ^-mh thiiiRs. . 

, ' . " I August 13, 1662. It wa.s voted. That. the p^r^^dent - 

attended by the council, and as many of th^^OCicty 
as can be obtained, should wait upon the King, after/ 

A I’Pi.TCATroNs are invited for the professorship of ]iis coming from I lamp ton -Court to LondA, to give 
pathology in the University of Melbourne. They him humble thanks for his grace & -falWj|r E an‘d 

shoultl reach the Agent-General for Victoria, Alcl- iflat in tlie meantime tlie president should^cqualnt , ' 

bourne Place, Strand, W.C.2, by September 20 at his majesty with their intention: and tliaf after- 
!at(?st. Particulars of the post may be obtained from wards the lord chancellor be thanked Jikevrt^ ' as 
I he Agent-General. also vSir KoberL Moray, for his concern aiid c^e iii . \ 

lNlhoreportforI923oftheUllive^•sityo^AdolaKlt^ I^motiiig the constitution; of tho, ,socipty,.}r>to a 
it is announced that the original Uniicrsil}' Act, which ctuponilion. .. 

provides that a subsidy of 5 per cent, up (o 10,000/. Augu.st 14. 1686. A letter was read describing: ^e:,. 
l).r,. .shall be paid by the Goveinmont on all endow- n.anner of transporting the gre^dobes m^e for. toe ,, 

inents by private benefactors, has been amende<l bv cardinal d Kstrees by fatlier CpfSnelJt, designed to be,' ;■ 

raising that limit to' 20,000/. p.a., thus encouraging to the h tench King ;■ wliiclx maimer was, 

rurthcr donations. , The Council has agreed to assist that the large carts m which they were to be earned, 
llie Medical Sciences Qub in meeting the e.xpensc of \‘PO" low wheels with fonr^xle-trees, ' 

publishing a journal of experimenTal biology and that so th.' wheels might bo changed, af toe tummg 
Medical science, which is to .serve as a medium for of a corner, without altonng the position of the case, 
iiaking known the results of researches- carried on in JS, t666. A letter from Wallis to Mr: 

-his and other universities. Work conducte<I in O clenburg. dated at Oxford, was rea-d. nnporlmg that 

onnexion with the University’s Animal Products whereas he had used to observe in his baroscope, that 

liescarch Foundation included a comparison of the , the suii-shmiug made the ijuicksilver to ri.se, in which 
;i-(>wth of animals initially below the average weight I t observations of othem had concurred ; ho had 
Nith that of animals initially above the average. The V""* | “f June, July and 

ubilce of the University is to be celebrated m 1920. August observed the mercxiry constantly to nsc m 

. ^ the night and to fall iii the day. ihe President 

CoMi'LiCTE reforni ’ of the preparatory school affirmed, that he had generallv observed the contrary 

nrriculum seems yet a long way off. The Board of in his baro.srupe. — 

education exercises no control over any of these The contrivaTice for the experiment appointed to 
chools, and, with one or two exceptions, is not shew, that the circular pendulum was made of tv^ 

nvited to express an opinion on their efficiency. strait, lines crossing one another, being fitted, as was 

’rcpc'iratory school headmasters form a close corpora- suggested at the preceding meeting, it appeared, that 

ion influenced niAinly by the requirements of the the motion from the one end of the greater diameter 

onimon Entrance- Examination, upon the results of of the circular pendulum to the same end again was 

vJiich scholarships to, the public schools are awarded, equal to two vibrations of the strait line pendulum, 

n most preparatory schools science is regarded as an equal in length' to the former, and moving in the same 

x pensive luxury which brings no adequate return in plane. . - 

he way of “ success^;” There are, however, a few August i6, 1686.. A note from Mons. Tustel was 
nogressive headindsters who, gieatly daring, put the read, giving an account, that a french snip having 

a use of education first. It is interesting to note lately been «at the Cape , of Good Hope, had been 

hat Air. Seymour Bryant, St. Piran’s, Maidenhead, informed by the Dutch there of an expedition, which 

Kis recently adde(i '%. hew block containing an they had made towards the tropic of Capricorn ; and 

•ngincering shop and drawing office, two new well- that they had there found a nation, winch answered 

quipped darkrooms, wireless room, technicj^l library, their violins witli thirty instruments, and among the 

uid music rooms. The list’ savours of pleasure as rest with one, that w'as a sort of flute, which was 

' oil as business, but this is a characteristic of a school made with a slit instead of holes, and a ferrel case 

U which the tradition of nt flnnHlia ic ar»/'rxT’rHnor 4 t» -f-nni* 
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Societies and Academies. 

Lonjx^n. 

Royal Meteorological Society, July fX {meeting at 
tile lintliamstt.Ml J^:xperimiMitiil S(ati(»n, I larpetulc-n). 

Ml’. (.'. (. r. ( ave, president, in the c hair.-— K. A. 
Fisher: \daptiilion ol variety to eliinate.' Om^ of 
tlie main jjrohlems attacked by the* statist ical lahcjra- 
toiy .it Kotliamsled in rt'cciil years has lieen to 
aseeitain mniieri(..a!ly 1 he elle< t ol weattica* c»n Lh(_‘ 
yield of farm crops. I he Koth.imsti-d d.ita tin* 

yield (if wheal on thirteen plots uhieh lia\e been 
under nnifonn maiiurial Ireatmeiit smk.o and 

jaiu records Innn a Jaig** ^.in,L;e si t up in i I'rotn 
1 lu.se series of sallies it Ij.'is lieeii possd)!'- to e\rdiialc* 
the actual gain or loss ot each c niisri|ii<nt iijion an 
adclitional inch of ram at anv time daring tlu* liai vest 
year. 'I’he work has imolved a detailed anab.s'^ of 
the distribution of lainfall thrcaig!! the year lor oa* h 
year since, some of the* rc'sii ’s of whieh an* ol 
interest. 'I'he tc)tal rainlall lliu l ii.ites grt'.itly liom 
yc'.'ir to year, hut there' is some c'xidc'iice that the? 
ihict nations ari' not at hapha/ard, but that at two 
periculs cc'iitred about itS7C) and | llu'ie has luc'ii 
a prcjlonged spell of signilicantly in< reased rainfall. 
On the other Jiand, one featun* of tJie rainl.all di.s- 
tribulion has shovVu a stc'acly and appaieiilly imifonu 
ehangey throughout the 70 ye.irs. I his in\ol\es in- 
creasingly W’c't l)eceml)ers, and perhaps drier w c'.d her 
in spring and anlimm. I)a(a, on this point trom 
other stations wonld be of go'at int('r'‘st. W’. lb 
Haines: A comparison of three diderent t\ pc's of 
racliaticm recorder. This paper deals with a com- 
parison of thc^ readings lidxen at K'othamsted with 
three types of radiation recorder. I'Jie first oi these 
is a recorder of the* ('allcmdar pattern, depending upon 
iluj ditlerenco in tempi'raturo between a’ blac.:k and a 
bright resistance o.xpo.sod to the sky. 'riu'sc' rc*adings 
are taken a.s standard. 'The sec.ond instniment 
(Wilson integrator) reads the amoimt of al(.olic>l or 
other volatile li([uid wjiieh ilislils from a. bulb exposed 
to the radiation into a similar sliieJded bulb, 'the 
third .set of d.ita is lhc» rcH’ord of hours ol bright 
simsliine from the widely used (.'ampbell Slol:t.‘.s ap- 
paratus. Reference is also made to ;i lonrth .set of 
data, that given by an e\ a[)c>rimeter of the porous 
candle type, since tlie readings of this instniment are 
correlated to the amount of radiation. .\ diagram 
made hy plotting the data to suitably adjusted units 
brings out the following points: (j) I’he aleohol 
integrator gives re.idings much too low during th 
winter moiilhs. The readings eoiild be correkited for 
the elleot of temperature upon the s.ipoiir pressure 
of alcohol, but there is a large random error whie.li 
makes it impraeticable to ad\’anc:e a correction formida 
to deduce tlie true; radiation, (j) The hours of bright 
sunshine .should he c'orreeted by a facdor depending 
upon the time i.)f day and year (/.cc upon the sun's 
altitude). A formula deduced by Angstrom from the 
Stockholm data, for ealcnlatiiig total radiation from 
hours of bright sunshine, is examined and found fairly 
satisfactory for the Kotliamsled data. It is conclmled 
that such a formula, ba.sed upon the data at one 
station, could with due caution be adopted foranotiier 
station. 

Paris. 

Academy of Sciences, June 30. — M. Ciuillaiinie 
Pigourdan in the chair. — A. Desgrez, IT. Bierry, and 
T.. Lescoeur : J^elatioii between the variations of Pn 
of waters containing hytlrogen sulphide and their 
1 ransfc.)rmations when exposed to the air. The 
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change's observed are due to two phenomena, oxida- 
tion of the .sniphnr causing a reduction in the i*,), and 
loss of carbon dioxiede producing a rise in 1 *,,. — A. 
Recoura : The action of acetic acid cui hydrated 
metallic salts. Acetylated salts.* Powdered crystal- 
lised copper sulphate, CuSO.j, treated with a 

large excess of acetic anhydride Joses rapidly four 
molecules of the water. The fifth molecule fixes one 
molecule of the anhydride, and it has been proved 
dial acetic acid is not formed. The compound pro- 
diicc'd is CUSO4 . HjjC) . [(C-iHaO)./)]. I'he snl])liatc'S 
of nicked and magnesium form similar coinponiids. — 
Alfred Rosenblatt: Algebraic varieties of three 
dimensions, the species of which sati.sJ)’ the in- 
ecpi.ility H. Germay: The 

elimination c)f the' jiarameters in (kiuchy's method of 
c haraiaeristics for the integration of partial dilTer- 
eiiti.il ecpiations of the first order.— (Icorgc's Giraud : 
I wo lormiila* applicable to the numerical calculation 
cif integrals. - Jaccpies Chokhate : The polynomials 
of 'fehc'bycheli. - Armand Cahen : f'hissilicatiou of 
the new' (Continued fractions dependent on an opera- 
turn K{.:') to one unit in excess. — E. Gau : (.'onditions 
that a snrfacu' may be ruled by deformation. — 

Gros : J'initc^ beiiding of a circular ring comprc'ssed 
diami't rically. - - Ikinl Dumanois : Ex])ei imeiital 

rc.'sults on increase of compression in aviation motors. 
Jn an earlier c'.om muni cation, some results were 
theoretic ally decluci'd concerning the increased e\- 
plo.sion pre.ssiires and thermal etHcieiicies of internal 
(’ombustion motors wlieii an anti-knocking compound, 
such as Ic'nd tetraethyl, was employed. In the 
])resent paper experiments arc described which coii- 
Jirni the Ihc'oretieal conclusions. . Hxpeviments w'cre 
atso m.'idci to determine wlictlier the temperalnres 
developed at the base of the pistons or at the escajic 
v.dvc's were so high as to endanger the low melting 
material now emi)]()yed. — Tonis Breguet : The yield 
of tlu' proputsion of birds by the motiems of the 
wings. Tonis Roy : 'file /ntiflameiital ecjiiations of 
elec trc.)dyiia lilies of continuous media in motion. — 
Alaiiric'c' Curie : d'hc plmto-elcctric and phc>s])hor()- 
gc'iiic effect. T. Riety : I'lie electromotive force' of 
liltration. — Charles Henry: The calculation of heats 
ol lormclion and the interprctaticju of some I'xcep- 
tions ic.) the' law of maximum work. — J. |. van Laar : 
'i'he vajKiiir pressure of solid -carbon. In a recent 
t'orniminicalioii W'erteiistein and jedr/ejewski liave 
given an expression for the vapour pressure c>f carbon, 
making use of Tangmuir’s method (evaporation in a 
vacimin) and thc^ Knndseii-f-angmnir formula, 'this 
leads to 503CV' ('. (absolute) as the boiling-point of 
carbon. Iriy an independent method the author 
arriv es at 5010 ' C‘. (abs.) for the same constant. "I'he 
figure -I joo C'. (abs.) deduced from the measurements 
of Tiimmc'r and of Mile. Kolm with the positive crater 
of the arc is certainly too low. — Francis Perrin : The 

role c.)f viscosity in lluoresccncc phenomena. — ■ 

Bogitch : "fhe oxidation of chromite and the prepara- 
tion of clironuilos. Experiments on heating chromite 
with various mixtures of lime and sodium carbonate, 
calcium and sodium carbonates, lime and common 
salt, lime aiitl sodium sulphate, "fhe iiitlueru^.e of 
teiiipcral ure and duration of heating were also stiKlicc.1. 
— V. Lebeau : 'The thermal . fractionation of the 
gaseous products of the pyrogenic decomposition of 
some definite compounds. The author has sliown 
that by submitting coal to progressiva' ly incrc'asing 
temperatures, the curve sliowiiig tj^e relation bcTween 
gas yield and temperature is definite and constant for 
a given fuel. The same method has now been applied 
to definite compounds (starch, sugar, glucose, casein). 
'J'he results appear to indicate that the method maT' 
be of value in studying organic compounds of high 
molecular weight.rr^h. Courtot and K. Geoffrey : The 
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siilphonation of lliioronc*. — MM. Maurain, Eble, 
Labrouste, Mouronval, and Escher-Desrivieres : The 
|)r(>j)aL;aiuai of seismic waxes in the neighbourhood of 
I hi' orix;in. Experiments made with seismographs 
installed at La Courtine, Felletin, and Ussel, recording 
(he four experimental explosions at La Courtine. — 
I^'. Dienert : Subterranean hydrology. Details of 
leelmiiiue relating to the use of fluoresein and other 
d\es ill tracing tlic path of underground waters.— 
Ladislas Smolik ; The inlTuencc of heat on the total 
surface oilered by the elements of the soil. — L. M. 
Bctances ; What is a ha'mohistoblast ?— A. Rochon- 
Duvigneaud : Visual lines of the central fovea (in- 
depeiidiMU xisioii) and the lateral fovea (a‘^.soeiated 

\isiou) in the kestrel. — de Luna : 'I'he presi'iice 

of an accessory ovary in Drosophila iiirlanot^a^lcr. — 
A. Lecaillon : I'he now races or varietit's which can 
be obtained by the method of crossing in t silkworm. 

' (.Mile.) Lncienne Dehorne : Remarks on the 
ephippia of Daphnis longispina.- -W. Mestrezat and 
M. Janet : I'he dispersion of the clectrcdylic colloiils 
ot the protoplasm in relation with the mineral 
nutrition of the cell. — ^jMaurice Piettre and ('lenient 
Roeland ; 'rrimyristine, the glyceride of milk. — S. 
Mutermilch : JShmnal and artificial hannolysins. 

July 7. — M. Guillaume Higourdan in the chair. 

II. Deslandres : The extension to some line sp(*ctra 
ol a properly already recognised in several band 
speelia.-- iNIaiiriee de Broglie and A. Dauvillier : 
Complementary researches on the ('onipton eJl(*ct. 

L. Lumiere, A. Lumiere, and A. Seyewetz : ('on- 
tributioii to the study of the latent photi^graphic 
image. In experiments on the latent photo- 
graphic image after fixing, a dexeloper consi.sting 
of ])ara])henyJenc di.'imine and siKer sulphite acting 
for 1 8 hours showed a gradual production of particles, 
Mliich, under a magnification of ^300 diameters, 
proved to be hexagonal crystals. These ( rystals were 
not obtained when the dev'eloper was silver sulphite 
diss(jlved in sodium sulphite xvith addition of formal- 
<l(‘hydc, but if a plate after exposure, fixing, and 
washing were treated 'with an ordinary organic de- 
\ eloper, such as diatnidophenol, subsecjuent treat- 
ment with the formaldehyde-sulphite of silver botJi 
<levelo])e(l the crystals. — 13. Berloty was elect etl a 
corresjnuulent of the Academy for the section of 
geography and navigation in the place of the late 
Idie Cddin. — iMarcel Legaut : Systems id’ ])i)ints and 
the theory of skew algebraical curves. — Demoulin : 
Surfaces of the Lie quadrics liave only two cliar- 
acteristic points. — Paul Mentre ; The projective defor- 
mation of certain congruences of straight lines. — Kolf 
Nevanlinna : The exceptional values of meromenph 
I unctions. — Pierre Jolibois and (xeorge.s Normand : 
3'lie decomposition of lead tetra-etliyl and its apj^Iica- 
tifiii to internal combustion motors. Pure lead tetra- 
<;thyl is decomposed at 300", j)roducing finely divitled 
lead. In the cylinder of an internal combustion 
motor, le.'id tetra-ethyl would be dccompost'd at all 
locally heated points covering these with a layer of 
metallic lead, thus reducing the curvature of any 
^'harp poijits tending to become centres of auto- 
ex plo.sion.- -Pierre Idrac : Contributions to the study 
oi the llight of the albatross. An automatic kinc- 
malographic apparatus w^as utilised in this work : it 
is concluded that, contrary to all hov^ering birds 
pieviously studied, the albatross does not utilise 
ascending air currents. — Alfred Lartigue : The co- 
oid illation of the thermodynamical properties of 
\\ at er. —Andre Marcelin : Extension of the applica- 
tion of the gas law to superficial solutions. — L. 
Vegard : TJie luminous spectra of solid nitrogen and 
’keir application to the aurora borealis and to the 
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diffused light of the sky at night. 11 is shown that 
the aurora is probably due to the action of the katliode 
rays acting ufxui small crystals of solid nitrogen. — 
G." Reboul and Bodin : A new method of production 
of radiations in the region between the ultra-v iolet 
rays and the X-rays, l^a.stilles of various metallic, 
salts are placed betw'een two electrodes connect ci.! to 
a battery of small secondary cells, the fall of ])(dential 
acros.s the pastille being variable from <)o to 2430 volts. 
Tlie radiiition emitted is easily absorberl, capable of 
ionising gases, nnd has a wave-length between tlu' 
ultra-violet and Ilu‘ X-rays. — Louis de Broglie: 'khe 
general delinition of the corresi)ondeuce between wave 
and motion. - Lemarchand : Jicpiilibrinni in saline 
iloubledecompo.si lions inuqueons .solution.— 1.. Chasse- 
vent : The thermal phenomena which accompany 

the setting of plaster of Paris. -A. Boutaric and 

.Mill.* (L Perreaii : .\ prot(‘clion effect of snsf)ensions 
lealised by the addition of ek'ct rolytes in fjuantities 
too small to elfect lloce.ulation. — P. Job : 'fhe electro- 
metric ^luily of the hvdrolysis of salts. -Andre Job 
and tiiiy Ern.schwiller : I he pliololysis of the organic 
iodides. I'he ])h( iloclK'inical limit and the linkage 
energu's. Pin e cihy I iodiile, in a closed system free from 
oxygen, on exjiosuie to light givx's free iodine ami a 
mixtnreot et hyleiie (33 ()ereent.), ethane {30l)er cent.), 
butane {(> per cent .), ami hydrogen (5 per cc^nt.). When 
a tid>e of ethyl ioflide is I'xposed to the arc spectrum, 
the reaction commences only for wave-lengths shorter 
tlian o-.ji//,. R. Loequin and L. Leers: Some new 
pinaj'oiines. —Max and Michel Polonovski : Tauto- 
merism of eseriiu*. — IMi. Negris : The v'ariation of 
composition of lavas and the temperature of the 
pvrosphere. — j. Thoulet : Local .studies of the circnlcX- 
lion of th(* w ater in the Atlantic Ocean. — L. Petitjean ; 
The ajiplicalion of frf>nlology to the Safiara depres- 
sitms. -Idlippo Eredia : The secondary depression of 
the Adriatic Sea. --Jules Wolff: New observations 
on the loss of the germinating powx'r in the seeds of 
orchids.- -A. Sartory and R. Sarto ry : The action of 
jxdassitim bichromate and copper bichromate on the 
growth of Phyiophtora infcslans. The copper salt 
acts more powej fully than the potassium salt in re- 
tarding th( growth of this organism. — A. Goris ; The 
chemical composition of the green fruit of the vanilla 
and the mode of formation (^f the perfimie of vanilla. 
— A. Demolon and Mile V. Dupont ; Some characters 
of the peat from the chalk v^alleys of the north of 
France. — Ch. Brioux : Saturation in the soil of 
sulphuric acid utilised for the destruction of weeds. 
After this treatment, soils originally acid or containing 
only .small amounts ot lime should be limed, or the 
soil will be left too acid for plant growth. — Louis 
Lapicque : The theory of latent addition. — Boris 
Ephrussi : The segmentation velocities of the egg of 
tJie sea-urchin. — F. Vies and A. de Coulon : The 
relations between the state of the organism and the 
pliysico-chcmic.il properties of muscular substances. 
— Jules Auclair : The probable cause of the natural 
immunity of birds tow^ards human tuberculosis and 
its application to the digestion of the’ Koch bacillus 
in the organism of the guinea-pig. A substance has 
been extracted from the organism of the pigeon, 
chicken, duck, goose, and turkey wdiich, as extracted, 
is without action on the Koch bacillus. Under well- 
defined conditions this substance can be converted 
into another capable of digesting the tubercle bcicillus. 
No tuberculosis developed in guinea-pigs, if this sub- 
stance and the Koch bacillus were injected together. 
No details of the method of extraction, nature of the 
substance or mode of after-treatment are given. — 
L. Hugounenq and J. Loiseleur : The catalytic action 
exercised by some colloids, more particularly by 
glycogen, in the hydrolysis of the albumens. 
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Royal Society of South Africa, May 2X. — Dr. A. Ogg, 
pr<‘sid(‘nl, in tlic chair. — J<. F. Lawrence : South 
Afritan spiders. Several genera of South African 
'l'honiisi(he illn.strato imitations of the calyx, leaves 
and IcaFaxils of flowers and the stems of reeds and 
grasses. Rnneiniopsis is much llattened and lies 
]»ressed against tlio stems (if gnisses, while the straw- 
colonied form Momxi.ses has the alidoinen elongaiod 
inhi a long cylindrical candifonn process and escapes 
observation by remaining motionless amongst grass or 
thin re(xls. — F." G. Cawston : 'I'lie smaller South 
Alrican sliells that harbour C’eicari.e. — b'. F. Fritsch 
and hdorcnce Rich : (.'ontribnlions to onr knowl(idg(‘ 
of Ihti h'reshwabir Alga' of Africa, \'. On a d(‘posil of 
dialomaci‘oiis earth frojii Frnielti, 'rransvaal. 'this 
d(;poSit (M ciirs as a pan, about hall a mile long and 
*140 \ards wide, oji the faiJii J ianU-J Meats, and is still 
being fornujd. Jhiring tin* wet season, v\a.tcr ptn- 
colates llirongh the de])osit, and living diatoms are 
loiind on its .surface ; in the dry season these mostly 
(lie (ji'l, and their sili('eous \alv(‘s form the dei>osit. 
Seventeen species of diatoms occur in it ; one (if tluvse 
is now, and several new varieties are also described 
and figured. 

MjiT.HOU KNE. 


Royal Society of Victoria, March 13. —Prof; T. If, 
Laby in’'*^lm chair.' — A. M. Lea: (.)n somt; ngw 
AiisiraliarP^C'hrysonudida;.- h'. Chapman and I*'. A. 
Singleton: 'A nwision of the Kaino/oic sjiecics of 
Glycy mcris. in Soiit horn Anstrn lia . 'I'liree new sjiecies 
are hero diesczribed, namely, G. f^uuyottiif^ctfsis (Bab 
combian o*hd Janjnkian), G. orniihol^i-lra (Janjnkian), 
and <r. planiuscitla (Kalimnan and Werrikooian.). 
An example of the type referred T)y McCoy to 
Pectuncuhts " kitkostatus sliov\.s that two speci(^s 


, were represented. The species described by Johnston 
...as Peciuncuhts ” maccoyi, from Table? Cape, is 
.< apparently confined, to that locality, and all Victorian 
■^records under th^t^ame arc here referred to other 
specif. On broad lines the phy logeny of the 
^•jgtrbap in two n^ain, series can be traced, linking the 
'^jewrly jCainosoic wiili the living species. — H. Ashton : 
J jpntes on the Gippsland. hairy cicada, T ittkarcta 
Dist.,, This insect, unlike the other Cica(li(la\ 
probably nocturnal,* as it flew late in the evening 
monung. and was not seen during the 
|^^,[-hiaihg under bark. The species is not so iin- 
j.3i^p&on:as;,the small series in the various museums 
suggest, as on the evidence of the n>'mphal 
’^.(iaaeis' ;;'ye.ry ,many must emerge .during the season. 
^^he^Bpecitnens were caught close Jtronnd tin? Hotel 
VvIj^iQ^tiakO, and are the first recoidcid from New South 
;'^W^es;TT:G. F. Hill : Notes on Australian inos(|mt(jcs, 
vj'Witac^QSCiiptionsof their early stages. — I f. W. Wilson : 

th.e transpiration of .some Australian plants, 
nbtet«OA .the structure of their leaves. So 
jJ[(f||'^;a8.the-ayailabl6 water supply was adeejuate, the 
increased witli the temperature to 
the- transpiring power of the plant and 
ve^ . when the temperature rose 

’’ 52 ? j Irie highest transpiration .rates re- 

amed* III V ^rams. per' sq. metre per hour for the two 


649 gmv>dshet^ 12 and 2 p.m. ; Casu-. 

. 52^ gnn. between 3 and 3 p.m.. 
Itrohg wind: increased the'&^+ranspiration of such plants' 
.s £. ,c/«d9££i/yjr,and-vC^^ Luehmanni, The 

■cacias'were affected veiy little>..^hile in other species 
he transpiration was\quite,disoijjs£anised. Stomata> 
. ere studied in their, relations to traw^pirati^ 
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number per s(p mm. of transpiring surface varied : 
Hakea gihhosa with 70, and Myopovmn insulare with 
80 had the lowest record, while Casuarina Pnehmanni 
with 500, Eugenia Smithii with 540, and Veronica 
IHcffenbachii .y/ith 610 had the highest average 
records. The highest records of stomata wete 
1030, 970, and 960 per: sq. mm. on s(niie juvenile 
leaves of Eucalyptus globulus and 740 on some leaves 
of 7i. cladocalyx. The size of the stomata varied 
from 52 X 36 microns^ (outside measurements) in 
Hakea gibbosa, and 70 5<i 65 microns in the adult E. 
alpina, to 18 x 16 microns on the juvenile leaves oi 
a. macitlata var. cilridora , The so-called xcrophytic 
plants of Australia are proyJL<(icd with a high average 
number of stomata which enables their transpiration 
nitt? to res]x)nd ([uickly to changes of temperature 
and water supply, and they are. Well protected by 
their tough outer coverings, in some cases assisted by 
glands, from injurious loss of water. 

Linnean Society of South Wales, April 30. — 

Mr. R. II. Cainbag^ ‘president, in the chair. — 
W. h'. Blakely : 'J he l/oranthaqeoB o£ Australia (Pt. v.). 
Si.K species were described asneWv^G. H. Cunningham: 
A critical revision of th(3 AustraUah and New Zealand 
i»peeies of Ifie gmms Secotiunii' Sixteen species are 
discussed, foTirteen cjf them being confined to 
Australasia, h'ive species are described as new. — P. 
Brough : Studies in the Epacridacem. i. The life- 
history of Styphclia longifolia (R.Br.). An cxplana- 
the structure and meclianism (^f dehiscence of 
thranther is gi^n, and megasporogenesis is de'fecribed ; 
tile micropylar megasporc fiuictions, in place of the 
usual cJialazal one. All three non-Xu net ional niega- 
sp(.)res j)ersist in an active state until endosperm 
formaiioii is almost completed." This phenomenon 
has not previi^isly been recorded in the life-history 
of the Angiosjicrm. The persistence of the non- 
fniictional megaspores evidently represents the re- 
tention of an ancestral condition, but the present-day 
function seems to be liaustorial. — ^Marguerite Henry : 
\ nionograj)li of the freshwater Entomostraca of N(nv 
South W'ak^s. IT. iv. PFyllopoda. Nineteen species 
are given, six of which are described as new, while 
three oIIk'is are reexmled for the first time from New 
South Wales and one Xn^m Australia. 
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Prevention of Disease.^ 

Uv Major-General Sir David Hruck, F.R.S.^ A..M.S., IVcsidenl of the Mrilish Assoeiation. 


T^JIIS is the fourth time the British Assoi iation for 
^ the A(I\aneeinent of Seienee has met in Canada 
-dirsl in 18S4 in Montreal, in this city in nSgy, and in 
W'innipej; in J909. The addresses j^iven on these 
ot-easions dealt with the advaneernent of knowledj^e in 
arehieolof^y and physies. It is now my privile.ue, as a. 
nuMiiher of tlu* medieal profession, to address you on 
tlu' advances made during the same ])eriod Jn our 
knowledge of disease and our means of eopin;,^ with 
and preventinic it. 

An address on the prevention of disease at first si^ht 
does not promise to be a very pleasant sul)j(‘('t, but, 
alter all, it is a humane .subject, and also a most im-’ 
|)<)rlanl subje('t; as few tiling (‘an (‘onduet^ more to 
human hap[)in{;ss and huin«‘ 3 in efli(‘i(‘ney than the' ad- 
xam'ement of knowledge in the preveTition of disease, 
riiink forai morrumt of the enormous loss of powTr in 
a eominunily through sickness. Some little time ago 
the Knglish Minister of Health, when emphasising the 
importance of preventive W(.)rk, said that upw-ards of 
20,000,000 weeks of work were lost every year through 
.sickness, among insured workers in England. In other 
words, the e(|ijivalcnt of the work of 375,000 ])eople 
lor the whole year liad been lost to tla* State. When 
to tkit is added the corre.sponding figure for the non- 
iiisuret!j^])opulation you get some idea of the importance 
of j)re\ (.‘ntive wofk. 

Anbther way of estimating the valine of prev ention 
is in terms of dollars, or pounds, shillings, and pence, 
and' it has lately ,been calculated that the direct loss 
in luigland and Wales from sickness and disability 
amounts to at least . .150,000,000/. a year. In the 
I nited States, with a much larger population, the loss 
i'* ]Mit down at 600,000,000/. 

Another reason why this is an important subjec t is 
t)iat medieine in the future must change its strategy, 
instead of aw'aiting attack must assume jPtlue 
tensiv e. Instead of remaining quietly in tlic dressl^ 
Nations and field hospitals waiting'for the wounded to 
the scientific .services must be w'cll forward in 
'di(; (‘nemy’s country, destroying lines of communica- 
tion, aerodromes, munition factories, and* poison-gas 
' nires, so that tlie main body of the army may march 
■Tward in safetv. ' 

‘ In.ni/'iii.il adfhrss «l(divrrcd to the British Association at Toronto or 


It must no lojiger be said that the man was so sick 
he had lo .send for the doctor. 'J'he medit'al prac- 
titioner of the future must frecjuently examine the man 
while h(‘ is appartmtly well, in order to detect any 
inci])ient di'parturc from the normal, and to leach ajid 
urge modes of living (‘(mformahle to the laws of per- 
sonal health, and thi' I’ublic* Health authorities must 
see lo it that thi‘ mairs environment is in aeeordaiK'e 
with .<eii‘ntifi(‘ lisK hing. Tt may he a longtime before 
the (‘hange is uidelv accepted, but already enormous 
adv'an(‘(‘s liav e bin^n clfca ted, and it only depends on 
the intelligem'e and (‘ducation of the populations how 
I rapid the future j)r()gress will he. Public ojiinion must 
I he educated to recognise tliat most diseases are pre- 
[ v(‘ntahle and to .say with King Edward VH.', “ If pre- 
ventable, why not prevented ? ’’ 

'Fo our forefathers disease appeared as the work of 
evil spirits or magic ians, or as a visitation of Provddonce 
to punish th(‘ individual or the community for their 
sins. It is not my purpose to give a detailed account 
of the first strivings after a better knowledge of the . 
t ansc's of disease*, but it may he said the. new era began 
some few hundred years ago, when it was recognised 
that c(‘rtain disease’s were contagious. For a long time.'^ 
it was held that this contagion or infection wa.s due to 
sonic chemical substance passing from the sick to'tfie/ 
healthv, and acting like a ferment : and then, aboliS-V 
the middle of... last century, the idea gradually gfeiv'f 
that mieroseopJe creatures might be the cause. 

About this time it had been discovered that the ' 
fermentation of grape juice was caused by a living, cell ^ 
and that ("crtain contagious 'skin-diseases were associ- • 
ated with living fungi. Things were in this position 
when there appeared on the scene a rnan whose genius/ 
w^as destined to chanjge the whole aspect of rhedidne 
a man destined tO;take medicine but of the region qfl 
vague .speculation and empiricism, and set its fee^) ’ 
firmly on new ground as an . experimental, biological 
.science. I meim the Frenchman, Louis Pasteuh Sit 
is from him we date the beginning of the intelligent, 
purposive prevention of disease.. It was he who estab-. 
lished the germ theory, and later pointed the. way 
Vthe .immunisation of nian and animals, which 
proved so fruitful in measures for the pr#^^* species of 
‘stamping out of infectious diseases. I ^ micro- 

.his life and work further. His ^ 



214 


Siipplevient to Nature P August 9, 1924 


vvonJ among all edur atccJ and civilised peoples. Every 
great city should put up a statue to him, to remind 
the rising generations of one of the greatest benefactor^' 
of the human race. 

W'Jmt the change in medicine has been is put into 
elofjuont language by Sir Clifford Allbutt : “ At this 
moment it is revealed that medicine has come to a new 
birth. What is, then, this new birth, this revolution 
in Jiiedicinc ? It is nothing Jess than its enlargement 
from an art of observation and empiri< ism to an applied 
science founded upon research ; from a craft of tradi- 
tion and sagaf'ity to an applied science of analysis and 
law ; from a descriptive code of surfac<‘ phenomena 
to the discovery of deeper aHinities ; from a set 
of rules and axioms of quality to measurements of 
(juaiitity.” 

With one notable exception, the medical profession 
were not quick to see tliat J'asteur’s dis<'ov(‘ries of the 
nature of fermentation and putrefaction had a message 
for them. 'Ihis exception was Joseph Lister, wlio had 
been for some years endeavouring to comprehend the 
cause of sepsis and suppuration, which commonly 


malaria, diphtheria, tetanus, and others had been 
discovered and described. 

- "r But it must not be assumed from wdmt has been said 
that all , the most . important diseases arc caused by 
living germs. Many, of the ills that afflict mankind are 
due to quite other 6auses;j^alcoholism, for example, 
or the deficiency diseases/''^due to the absence or 
deficiency in our diet of §0^ substance essential to 
proper growth and develophfgjit. Rickets, one of the 
greatest scourges of industriar communities, is mainly 
a deficiency disease. It is reported that as many as 
50 per c(‘nt. of the children in the slums of some of our 
big ( ities suffer from the effects of this disease, 'rhen, 
again, th(;nj is the whole series pf diseases or conditions 
due to defct'tive or excessive action of our own internal 
glands. Added to these, and perhaps the greatest 
scourge of all, there is the inimense amount of chronic 
ill-lu^allh and actual disease caused or promoted by the 
unhealthy conditions found in our large cities, due to 
bad housing and Overcrowding— rthe so-called diseases 
of environment. 

Malta Fever* 


follow'ed every surgical operation and most senous 
injuries involving a brea('h of the skin. When, in T«Sf)5, 
Lister read Pasteur’s communication iqxm fermenta- 
tion, the bearing of the dis('overy on the problems 
which had so earnestly engaged his attention was 
apparent to him. Uc inferred that suppuration and 
hospital gangrene, the causes of whic'Ii had so far 
baffled his imagination, were due to microbes intro- 
duced from the outside world, from the air, and by 
instruments and hands of the operator. Remember, 
this was years before the microbial ( ausation of any 
disease was established. 

To test the correctness of his infereiKc, faster ]m)- 
cceded to submit all instruments, ligatures, materials 
for dressings, and everything that w'as to rt)me direeth 
or indirectly into contact with the wound, the hands o 
the operator, and the skin of the patient, to treatment 
with chemical disinfectants. The satisfactory results 
which followed this practice astonished even Lister, 
and he spent the rest of his active life in improving 
and simplifying teclmical methods of pre\'enting the 
ingress of microbes to w'ounds, and in convincing his 
professional brethren of the truth of the ( onclusions 
based on tins work of Pasteur. 


^ Infectious Diseases — (A) Bacterial. 

As soon as it w'as recognised that infectious diseases 
y arc caused by living germs, a wave of enthusiasm swTpt 
through the medical world, and it was not long before 
causation of many of the mOvSt important of them 
' SirpiUj^Jiscovercd. I need not give a full list of these, 
about the time of the first meeting of 
the transpiratioiiciation in C anada the micro-organisms 
were studied in tljeioi^oid fever, ISIalta fever, cholera, 
NO. 2858, Vbt; . 


'lb return to the infectious diseases. After the living 
germs or parasites causing them had been isolated, the 
process of prevention was soon begun. The metliods 
employed were \'aried, and I may illustrate one of the 
simplest by relating briefly the history of the prevention 
I of Malta fever, with which I was myself, to some 
('xtent, associated. Malta fever is really a widespread 
disease, although it is called by a local name. Tt is 
I found all round the Mediterranean, throughout Africa 
as far south as the Cape Province, in India and China, 
and even in some parts of America. It was very pre- 
I valent in Malta in the old days, and rendered the island 
one of the most unhealthy of all our foreign military 
I stations. When I arrived in Malta, in 1884, I found 
that every year, on an average, some-..65o soldiers and 
I sailors fell victims to it, and, as each man remained on 
an average 120 days in hospital, this gave the huge 
total of about 80,000 days of illness per annum from 
I this fever alone. 

I The British had held Malta since the beginning of 
last century, and, although much attention had been 
given to the fever and its symptoms had been fully 
described, no advance was made towards its prevention 
until 1887, when the living germ; the Mirrororcus 
melitensisy causing it was discovferedr:- At this tinu; a 
good deal of w'ork w'as expended in studying the natural 
history of the fever and the micpcbccus, but all to no 
purpose. Nothing was discovered to give a clue to 
any method of prevention. ? At- the Naval Hospital 
especially everything in the way of prevention was 
done that could be thought of : the water supply and 
drainage were thoroughly tested, the walls were scrajx d 
and every comer roundeafoff w^hcre dust might lie, 
immaculate clcanli^ie^ j.rc.ign^^ but all these pre- 
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cautions proved useless. Almost every sailor who 
(aiiie into the hospital even for the most trivial com- 
plaint took Malta fever, and after a long illness had to 
he invalided to England. 

'riiings remained in this very unsatisfactory state for 
sexenteeii years, until 1004, when the Admiralty and 
War ()ira(‘. alarmed at the amount of sickness and 
irnalidiiig in the Malta garrison, asked the Royal 
Societv of London to undertake the investigation of 
tli(‘ lever. 'I’his was agreed to, and a ('ommission was 
a('et)r(lingly sent out in the same year and remained at 
Work until rejoh. During the first year every likely 
line of apjwoach was tried. A careful study was made 
as to how the micrococcus entered the body, how it left 
the lM)dy, its behaviour outside the body, its patho- 
u^-nic action on various animals ; but still no indic'ation 
of a method of prevention showed itself. Next year, 
howexer, in tLe problem of prevention was 

.solved, and that by the merest of accidents. 

In the previous year experiments had been made 
with the object of finding out if the goat, among other 
animals, was susceptible to the disease. The goats in 
Malta, which supply all the milk, arc very much in 
cvideiK'e, as they are driven about in small lierds and 
milked as rc^cpiired at the doors of customers. Several 
giiats had been injected with culture's of the micro- 
c-occ'us, but, as they showed no rise of temperature or 
any signs whatever of ill-health, they were juit aside 
as being immune or refractor)' to the disease* and 
nothing more was thought al)()ut tlu'm, 

111 the spring of 1905, about six months after lhe.se 
experiments liad bc'cn made, Dr. Zammit, a Maltese 
meinher of tlie Commission, who had kept one or two of 
these goats, ijapperied for some reason or other to 
examine their blood, and found that it clumped or 
agglutinated the niicroc-occus. 'I'liis was strange, and 
.^eemed to show that, although the niicroc'occus luul 
not (’aiised fever or any signs of illness in the goals, it 
must have lived and multiplied in the tissues of these 
animals in order to have brought about this change in 
the* blood. This observation led to the re-examination 
of the immunity of the goat, when the extraordinary 
<lis(’o\ (‘ry x\a.s made that about 50 per cent, of the goats 
in the island were affected by this disease, and that 10 
])vr cent, of them were actually cxc'reting the rnicTo- 
coccus of Malta fever in their milk. Monkeys fed on 
milk from an affected goat, even for one day, almost 
invariably tcxik the disease. 

'rims the weak link in the chain of cau.sation had been 
round. 'I’lu* military authorities struck Maltese milk 
out of the dietary, and replaced it by an imported 
xariety. and from that day to this there has sc'arcely 
been a c'ase of Malta fever in the garrison. Malta, 
honi bc'ing the most unhealthy of foreign stations, 
occuinc a lu'alth resort, and was in fact used as a 
anaiorium during the late War. The disca.se had been 


blotted out at a single blow. This, then, is one way of 
preventing an infectious disease ; that is to say, by the 
discovery of the living germ, the study of its natural 
history, and so to a means of stopping it reac hing its 
victim, man. This is the best way of prevention : 
shutting the stable dexw before the horse is .stolc*n. 

Typhoid Fever, 

There are, however, other ways of preventing 
bacterial cli.sc-a.ses. J.et us take, for exarnjde, a method 
widely used in the prexention of typhoid fex'er. 
The fundamental and sound way of attac'king this 
disease is hv ordinary hygienic measures, e.spcc*ially a 
good water supplx' and good drainage. Tt is therefore 
one of the first (lutic*s of those in power to see that their 
pc'oplc' hax'i*. in addition to houses with plenty of light 
and air. a good water .siij)ply and a gcxxl drainage 
sy:.tc*m,and money cannot l)e spc*nt to better adxantage 
than in the attaimnc'nt of these three (\ssentials to 
health. 

W'hen typhoid fever is rife in a eonimunity, it mcxins 
that there is either a c’ontamiiuited water supply cir a 
faulty drainage' sy^tc'in, and the municipal authorities 
ought to be c alled to ac'count. Jn England, owing to 
iniprox'c'd sanitation, c'ases of typhoid fever are fifteen 
times Ic'ss than thex' were fifty years ago. 

It is not al wax's possible to ensure good hygienics 
surroundings --for example, among troops on ac'tive 
service. It is therefore legitimate under certain c'on- 
clitions, and c'spceially in time of war, to practise a less 
sound, a less fundamental, method of j)rc*ventiun, and 
this second mc'thod is known as inoc'ulation or x'ac'cina- 
tion. fn order to understand how this acts, let us 
eonsidc'r, h r a moment, wliat takes place in a man’s 
body when he* is attac'ked by the typhoid bacillus. 
Everx'bodx' knows tliat the bac'illus gives rise' to poisems 
or toxins whic h cause the fex cr and other symptoms. 
Tint the cells and tissue's of the man are not passiv'C 
under the* atlac'k. 1’hey at once in'gin to fight against 
the infec'tion. by forming substances in the blood to 
ru'iitralise these toxins, hc'nc'c c'alled antitoxins or anti- 
bc^icJich, and their function is finally to destroy the in- 
vading germs, if ihc' man recovers, he is immune from 
a further attack by the prcsenc'e of these antibodies in 
his blood, lie has bec'omc immune by passing through 
an attack of the di.s(*ase. 

This is the foundation of the sec'ond way of prevent- 
ing infc'ctioLis (li.sea.ses. Speaking broadly, it means 
that you subject a man to a mild attack of the fever in 
order that his blood and tissues will rc'spond to the 
stimulus by producing antil)odies. I’his method takes 
its origin and nanuj from that of vac-c'ination against 
smallpox, jenner solved that problem by the acci- 
dental discovery of vaccinia, a form of smalltiox attenu- 
ated or weakened by passage through another species of 
animal. This \xeakening of the virulence of a micro- 
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()r;^^anism hy passii;^(‘ tljron.i^h rinotljcr kind of animal is 
!)>' no means iinconinion in \atun*. 

Pasteur, followint; on these lines, eonecived the i^ea 
of weakening or attenuating^ the varuicnce of the livin^( 
haeilli hy artifieial means, so as to rise to a mild 
attac k f)f tie' disease, and in this way to rerificr animals 
immune. 'I’his lie did with marked siieeess in anthrax 
and rhieken eholcaa. 

Tlie next forward step in this methofl of ])reventin^ 
disease was made hy llaffkine, a piij>il of J^isteiir, 
wlio about the year rS(j4 j)rodueed a va(eine aj/ainst 
cholera, and a few scars later an(»ther a,L:ainst pla.aiK*. 
In the course of this work it was di'.cover<‘d that it 
v\as not lUM'cssary to use* liviiUi cultures of tlie bacilli, 
hut that vaccines made u|) of dea<i bacilli had much 
the same effect. This sul)stitution of tlie dead bacilli 
for the livin;.( was a ;^o*cat aihaiu'i :n the na'thod, lu'ina 
miK'h sim])ler and miK'ii safer. j 

'riie next disease* to lx? attacked by this method | 
was tyjjhoid fever. 1 ’his was initiated by Sir Almroth 
W’ri^dit at the llritish Army Medical Sihool, and 
(‘arried out with that in vest ij^a tor's chara<‘tensti<' 
ability and enerj^y. 'rhe method was mainly din*ctc'd in 
the first place to k'ssen the morlalits' from this disease* 
ameaiijf our seileliers se'rviii” in fnelia. After several 
years’ e,\pe‘riene*e, the mode of inoeadation whiedi was 
finally setth'el on was tei i^ixc two injections of deael 
typhoiel bae'illi, one of 500 niillieins, and a seconel. at 
an interv'al of ten da\'S, eif a themsand millions. 

Ne)w let us see what effect anti typhoid inoculation 
lias had on the jirevcntioii of typhoid fever amruye 
our seildiers in the field. In the* South African War, 
at the be»innini»- of the centur\ , before the melh(»d hael 
been develeiped, in an armv tlie aveuace 
which was emly 20.S,ooo, tlu*re \M*re 58,000 eases e)f 
typhoid fever and 8000 deaths. In tlie (heal War, 
on the AV(*stern Front, with an a^cra.L;e Uritish streniilh 
of one and a ejuarler millions, there were only 7500 
ea.se.s and 26(1 deaths, fn other words, there were 
fcw'CT {'uses of the disease in this War than there were 
deaths in the South African. 

It is also interestin.a to learn from J’'reneh .sources 
that at the he^innini^ of the W ar the French soldiers 
were not inoculated, wdiereas the Fritish were. 1'he 
result for the first sixteen months was striking. J luring 
this time the Fremdi liad some 06,000 eases, w'ith nearly 
12,000 deatlis. The British had oiilv 26Sg ('ases and 
170 deaths. Afterwards tlic Freneli .soldiers were very 
tlioroiighly vaci'inated, with the result that their 
immunity eventually became as striking as our own. 

What the number of eases and death-rate from 
typhoid fever might have been in the huge armies 
fighting on the ditTerent fronts had it not been for this 
preventive inoculation it is impossible to* .sax*, hut 
uiulouhtedly the sufTering and loss of life would have 
been enormous. J may therefore eonidiide tin’s account 


of iinti-typhoid inoculation hy .saying that it certainly 
constituted one of the greatest triumphs in the prev(‘n- 
tion of disca.se during the recent War. 

Tetanus and Diphtheria. 

I shall now pass on to consider a third method of 
preventing bacterial diseases which has also bt^en 
' evolv'ed during the time under review ; that is, by the 
injection of specially prepared blood sera. I'liese arc 
known as antitoxic sera, and the mo.st familiar examples 
are anti-tetanic and anti-diphthcritic. 

I Wc have seen how the injection of living or dead 
I bacilli or their toxins into animals givTs rise to the 
production iif antibodies or antitoxins. The blood 
.serum of such animals in virtue of the antibodies 
contained in it can be used to combat disease. Let 
us take in the first place the case of tetanus, until 
recently (‘onsidenxl to be one of the most fatal of 
nialadii's, at least 85 per cent, of the cases succumbing. 
As yon arc aware, anti-tetanic scrum iss prepared by 
inj(‘(‘ting horses with large quantities of tetanus toxin. 
When the blood is as full as possible of antibodies, it 
is drawn off and the serum allowed to separate out. 

'rh(* idea lying behind this third method of pre- 
venting <lis(‘asc is to pour in these, ready-made anti- 
toxins in order to a.ssist the body in its first struggle 
with the invading disease, and give it, as it xvere, a 
hreatliing sjiacc to ])repare its own defences. Naturally 
the immunity produced hy these antitoxic* sera is of a 
passixe nature and of short duration, as ('onipared 
with that produced hy the disease itself, or exen by 
tlie milder form brought about by vaccination or 
inoculation. Anti-typhoid inoculation will protc'ct a 
soldier for, let us say, two years ; anti-tetanie serum 
will |)rote('t for only a week or ten days. It is there- 
fore impossible to inoculate a whole army against 
tolanus. It is ncees.sary to wait until there is a danger 
of the di.sea.se oc'ciirring. 

To illustrate* this I shall describe briefly tlu* history 
of the prevention of tetanus during the (ireat War. 
When the British Expeditionary Fon'c went o\^i‘r to 
France in August 1914, only a small quantity of anti- 
tetanie serum xx^ts taken, and that for the purpose of 
treatment rather than prevention. But shortly after 
the outbreak of hostilities, the number of cases of 
tetanus among the xvounded became so alarming that 
no time was lost in grappling with the danger. Large 
quantities of serum were luirried to the front, and 
some txvo months after the beginning of the ^^-ar it was 
possible to make an order that every wounded man 
.should receive an injection of anti-tetanic scrum as 
soon after he was w'oundcd as possible. Later on, 
after further experience had been gained, the single 
injection xvas increased to four, given at intervals of a 
week. This helped the wounded man over the danger- 
ous time, and the results xx^ere very successful. 
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In August and September 1914, before the pro- 
plu'Iaetic injection was given, roughly speaking, nine 
or ten out of every thousand wounded were attacked 
bv tetanus, and some 85 per cent, of these died. After 
the anti-tetanic injections had been introduced, the 
incidence fell to little more than one per thousand, 
and the mortality to less than half. To put the matter 
broadly : during the War there were 2500 cases of 
tetanus in the British Army, with 550 deaths. If 
tliere had been no prophylactic injection of anti-tetanic 
serum, there would probably have been 25,000 cases 
with 20,000 deaths — a very striking example of tJie 
recent de\'elopment in the prevention of disease. 

Another very important and widespn'ad disease, 
somewhat resembling tetanus, is diphtheria, and there 
jio better example of the advance of scienc(^ in 
jiiethods of cure and prevention than is found in this 
diseas(‘. Thanks to the work of Klebs and Ldffltir in 
the early \‘ighties and, some years later, to the brilliant 
researches of Koux and Yersin, the causation and 
natural history of this disease were very thoroughly 
t liK'idated. Anti-diphtheritic scrum is prepared much 
in the same way as the anti-tetanic. B}' the repeated 
injections of gradually increasing doses of the bacilli 
<jr their toxins, a serum is produced which has a marked 
<‘urative effect in cases of diphtheria. Tt is stated that 
the introduction of ‘anti-diphtheritic serum in 1894 
has reduced the death-rate from 40 to ro per cent., ! 
and if us(‘d on the first day of the disease to almost nil. 

d’he serum is essentially a cura.ti\'e agemt and is 
useful only to a limited extent in prevention. But 
lately essentially preventive measures in diphth(‘ria 
have come into vogue. The procedures employed is 
to bring about an active immunisation by a mixture 
of toxin and antitoxin in individuals who have been 
shown to be susceptible to the disease by what is 
known as the Schick test. In the United States, a 
<'ampaign on these lines has been begun against this 
disease which promises brilliant results. It is confidently 
stated that by their new measures there is a jiossibility 
of robbing diphtheria of all its powers to kill or injure. 

The mode of prevention of these diseases — Malta 
fe>'er, typhoid fever, aiid tetanus — illustrat(?s the three 
l)iincipal methods of preventing bacterial disi^ases ; 
in Malta fever, by getting dowm to bed-rock and 
stopping the disease at its source ; in typhoid fever, 
by giving, as it were, a mild attack of the disease, by 
xaccinatioh or inoculation, so as to bring about a 
greater powder of" resistance ; in tetanus, by pouring 
in antitoxins, already prepared in the serum of another 
aniuud, in order that they may neutralise the toxins 
ol the invading bacilli as soon, as they are formed. 

T uberculosis. 

fhere are other important bacterial diseases, how- 
'cr, w'hich cannot be attacked so simolv. For 


example, there is tuberculosis, a disease distributed 
over the whole w^orld and one of the greatest scourges 
of civilised communities. It is a disease which has 
been known from time immemorial, but it is only 
within our own time that the bacterial cause has been 
recognised. I can w'ell remember a day in 1882 wiien 
I met a fellow student who had just returned to Edin- 
burgh from Germany. He told me that it had been 
recently discovered that the disease was really caused 
by a fix ing germ, the tubercle bacillus. It xvas difficult 
at first to beliex e siu'h a revolutionary idea, but such 
was the interest and excitement raised that many 
Workers at om e took up the study of the subject, and 
in a short time the truth of Koch's great discovery xvas 
fully proved, 'khis was a magnificent example of 
researrh w'f)rk, most admirably, carefully, and com- 
pletely carried out, and placed Koch at once in the 
front rank of scientific workers. 

Before Ko(‘h's discovery a good deal had been done 
in the way of jirexention. Ihdorc all things, this 
disease is a disease of environment. Its birthplace 
and home is tlu‘ sunless, ill-ventilated, overcrowded 
room. The late Prof, lidmund Parkes, Professor of 
Tlygiem; at the Army Medical School, reduced to a 
great cxttait the incidence of tuberculosis in the British 
Army by procuring for the soldier more floor-space and 
more a,ir'S])ace in his barracks. It is related of General 
x'on Moltke that w'hen he heard of the death of Parkes 
he said that every regiment in Europe should parade 
on the day of his funeral and present arms in 
liononr of one of the greatest friends the soldier 
ever had. 

The prcx'( ntion of tuberculosis is thus sjfn to depend 
fundamcntully on the provision of a better environ- 
ment and the education of the people in physiological 
living. To attain this in the older civilisations will be 
a hard task, entailing enormous cxpimditure of money 
and energy. In the Report of the Royal Commission 
on tlie Housing of the Industrial Population of Scot- 
land in 1917 is described the unsatisfactory sites of. 
houses and villages, insulficient supplies of water, un- 
satisfactory provision for drainage, the gross over- 
crow'ding in the congested industrial towns, occupation 
of one-room houses by laraC families, groups of light- 
less and unventilatcd houiscs in the older burghs, clotted 
masses of slums in the. great cities -a terrible picture, 
the heritage of the ag^e of ignorance, internal strife, and 
walled towns. p 

The people of new countries should see to it, and 
doubtless will ses to it, that these old evils are not per- 
petuated. As Sir Robert Philip, Professor of Tuber- 
culosis in th.« University of Edinburgh, has eloquently 
said ; “ \ycrc it possible to begin afresh the scheme of 
civilised life, were it possible to undertake anew the 
creation of cities and the homes of our people, were it 
Dossible to place within the recreated dwellings an 
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undt rstiindin^ race, dctuhcn ulisation might be quickly 
attained. Wliat a magnificent opportunity for the 
builders of the new cities, tlic moulders of fresh civilisa- 
tions, with the grand ])urpose of ‘ No tuberculosis.* 
The arehitcci, the sanitarian, and the citizen would 
agree in insi.^ling that physiological laws slanild be 
paramount, that there should lie effective obedience 
to th. Iarg(‘r demands of liygiene in tlie homo, the 
;-« honl, the Workshop, the meeting |dace and the cow- 
shed. Mankind was luirn into air and sunlight : tlicse 
are his natural heritage. 'I’liey are more tliey are the 
irreducibh* (ondilions ol lih*.” 

In regar(l to the luliercle bacillus it i^ so walespread. 
so ubiquitous in ( iv iiised c ommimilies, ]Kissing from 
one inlecled host to infect another, that it would seem 
impossible iindiT existing condi'ious to prevent its 
sjiread. At jiresent it is taught, and on what seems 
good e\'idence, that the majority of the population of 
i)ur crowded cities has at one time or another been 
atlac kcd liv this disease, but in every hundred men 
who dit‘ in haigland, only about ten die of tuberculosis, 
whicli shows that a largi- percentage ol the jiopulation 
siK'cesslull V n'sists tlu* tubercle bacillus. \\ ht'ii this | 
oc('urs it UKvins that the person attackerl possessed ! 
funvcrs of re.sistaiK'e whk’li (‘uabled him eillK*r to 
destroy the iinading ba<Mlli ordeal with them so as to 
render them liarmless. 

A point of importance in this (’onnexion is that it has 
■ri‘cently been demonstrated that tlie disease* is usually 
aceiuired in childhood. The fact is of cajiital signifi- 
cimce, for if the disease is recognised suITk ieiitly early, 
and the child is placed under good hygienic < (inditions, 
there is a vtjjry good cham i* ol efliHiive resistance and 
immimitv against a sei'ond attack being set up. 'The 
pri‘sent evidiaict* goes to show th.it the prese-m'e ol 
late'ut tubercle jirevents a secoml invasion. If further 
outbreaks take ])lace, they ^^ould seein to b<‘ due to a 
Haring up of the old latent tubende ratluT than to a 
fresh infei tion. Aleti hnikolf studied the question in a 
remote ])art of Siberia wliere the tuberch* bai illus was 
unknown, fie states that very many of the young 
men and wonun who migrated from this (dean country 
into the big cities died ol acute and ratiid tuberculosis, 
on at'count of not having been ex])Osed to infection in 
tlu ir ( hildhood. 

'The experience of C'olonial tvoot^s in the kite War is 
instructi\e. Thus, in h'rance the Senegalese, who are 
almost without tuberculosis in thfcir native condition, 
and wen- found to be Irce from tuberculosis on rea( dung 
Kraiu'c. dexidoped in la?*ge numliers an acute and fatal 
form of tub(‘n'uIosis in sju’te of the Jivgienu' mea.siires 
enforced by the Army authorities. This raises a 
curious ])oinl. If it were ])ossible for any'eounlry to 
efear itseU of the tuluTide baeillus. it would appear to 

he incurring a great risA' /or an inluihiUint to miifratc I 

into any neighbouring et'untrv. Put, in spite ot this, 


i it is the duty of medical men to keep in check, as far as 
i possible, the rax ages of the disease. 

The preventix'e measures against tuberculosis at the 
j present time are, in the first place, improvement in the 
! general hygienic conditions. Thereby individual resist- 
anee -and communal resistance -can be remarkably 
' increased. In the second place, as every case of lul)er- 
' culosis must arise from a prex ioiis case, either Iiiiman or 
• bovine, it is very necessary that methods of early 
; diagnosis, ])reventive treatment, and segregation of the 
; more infective types should be employed. This is done 
l)v the setting np of tulxTcidosis dispensaries, rare 
' committees, sanatoria, hospitals and colonies. These 
; several ehinents are eonibincd in the model Tuber- 
culosis Sclieme xxdiiidi is now iinix'ersal throughout Great 
: Prilain. In tht* third j)lace, much can be done to 
I aiili(‘i])ati‘ and limit the progress of infla tion by the 
I use of tuluTciilin, hut caution is required in assessing 
I the claims, sometimes hasty and extravagant, adxanced 
by adv(‘nUirers in this field of research. 

! Many otlier points might be brought forward, but 
the siihjeet is such a vast one that I mii.st content 
luxsell xvitli direciing attention to the importance of a 
sound milk supply. The eontamination of our home 
Jierds xx'ith tulu'rciilosis is so great that no pains should 
be spared to s(‘eure a safe milk supply, and f iiiidc^r- 
stand that the* city of Toronto is a model in this respect. 

'riie result of these methods of prevention against 
tul)crci]lc)sis may ])e given l^riefly. Sir R()])ert Philij) 
xvrites that in Scotland ten years before Koch’s dis- 
cox(*ry the deiilh-ratc from this disease was 404 i)er 
I 100,000 ; in TC)2o it had fallen to T24 per 100,000, a fall 
I of per rent. He also points out that the “ recent 
I acceleration of rate of reduction which is noticeable 
in ICnglaud and Scotland is of arresting interest. In 
Scotland tlic acceleration of fall in the mortality rate 
likexvisc arrests attention. Thus, during Lxv(‘iUy years 
j up to iS()o, the pereimtage fall in mortality from all 
I lorius of tuhereiilosis xvas 35, while during Ixvenly years 
Irom Tqoo to ic^ic) the pereeniage fall xvas 45.” 

d’his is very satislac'tory, and has only l)een arrix’ed 
at hv hard xvork on tlie part of medical men, nurses, 
and \c)hintary xx'orkers. Any tu])ereLilosis scheme, 

I however perfect in theory, wall require untiring energy, 
patience, and ])erscverance to bear fruit. On this side 
of the Atlantic, in the United States, tlu'se anti- 
tubercuKsis schemes have been pursued xvith en- 
thusiasm, wa'th the result that Washington in 1920 iiad 
a deatli-rate, from all forms of tuberculosis for 100,000 
of tin- iKjpulation, of only 85, Chicago 97, and Xcw York 

126. London in the same year liad a death-rate of 
J27, ])ractically the same as Nexv York. Other nations 
have not been so energetic in preventive measures, 
Vienna having in 1920 a death-rate of 405, and Paris 

2;() per Too.ooo from the same cause. 

It is CN'idently the duty of every nation to take up 
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arms a}>ainst a disease which exacts such a terrible toll 
of death, suffering, and inefficiency. If this were done 
with energy and enthusiasm it is not too much to hope 
that in a few generations the tubercle bacillus would be 
practically brought under control, and with it many 
other malign influences. 

l\FK(TiotTs Diseases ~-(B) Protozoal. 

slia now pass on to the consideration of the second i 
gnat group of infectious diseases, the Protozoal, and j 
con.sifler what methods of prevention have been found ! 
applicable to them. 

Tlu‘ scientific study of the protozoal diseases of man 
may bc‘ said to have begun with the epoch-making 
discovery of the malaria parasites in i88o by the 
illustrious Frenchman, Laveran ; next, in 1803, the 
discovery by 'fheobald Smith and Kilborne of the causi! 
ol Texas fever and the part played in its dissemination 
by the ('attle-ti('k ; in 1894 the discovery of the try- 
panosome of nagana and its intermediati; insect host 
llie tsetse-fly ; in 1898 the working out of the develop- 
ment of the malaria parasite of birds in the mosquito 
by Ronald Ross, greatly aided and alndted in the work 
by Patrick Manson, which led, through the work of 
(Irassi and his fellow - workers in Italy, to the final 
solution of tlu* malaria problem. A year later tlx* ini- 
])ortant disco\‘ery of the mosquito carrier of yellow 
fe\'er was made by the American Army ('om mission, 
under the directorship of Reed, and in 1903 Leishman 
announced his discovery of the protozoal (mise of * 
kala-azar. 

'fliese protozoal diseases arc world-wide, like the 
haderial, but it is in the warmer climates that their 
( fleet is most felt. The great plagues of the* tropics, 
siK'h as malaria, arncebic dysentery, kala-azar, and 
sleeping sickness among men, Texas fever, tsets(‘-fly 
dis{'ase, and others among domestic animals, are caused 
h\ minutci microscopical animal parasites. J.arge 
tracts of country Jiave been and an^ still rendered un- 
inhabitable to white .settlers by their presence. The 
‘piming up of Africa, for example, was rendered diflieult 
hy the tsetse-fly, before the advent of railways. Xo 
sooner had an expedition started for the interior than 


or by the use of anti-sera as in the bacterial diseases. 
On studying the natural history of these protozoal 
parasites, however, it is found that many of them 
depend on an intermediate insect host for their con- 
tinued existence, and it is by taking advantage of this 
charaderistic tJiat methods of prevention can' be de- 
vised. To illustrate this I might cite the classical 
examples of malaria and yellow fever, but, as these 
must be familiar to you all, I shall take instead the 
trypanosome diseases of Afri('a, the best known of 
whi('h are sleeping sickness in man and nagana or tsetse- 
fly disease in the domestic animals. 

X(7g(7na or Tsvtsc-fiy Disease. 

Jn 1894, a year after 'riieobald Smith and Kilborne 
had published their famous monograph on Texas fever, 
a - even' epidemic' among native cattle in the north 
of Zululand was rt'ported to the Natal Government. 
Th(* disease was called nagana by the natives, and it is 
(mrioLis that there was no suspi(‘ion at (he time that it 
j had any (‘onnt'xion with tiie tsetse-fl}'. At this time a 
{ very enlightened administrator, the late Sir W'alter 
' Tlely-iriit('hins()n, was Governor of Natal and Zululand, 
and it wiis due to him that the investigation of tlu; 
cause of the Zululand outbreak was at once under- 
taken. .\s J happtaied to bo .stationed in Natal at 
this time 1 was chosen to undertake the work, and at 
oru'c started on the long journey, incjstly by ox-wagon, 
to the .s('ene of the outbreak. 

On examination of the blood of the nagana (‘attic, a 
minute active flagellated |)rot()Z()al parasite, belonging 
to the genus Trypanosoma, was dis(‘overed, and after 
many experiments on dogs, horses, and ('attle it, was 
decided that in all probability it was the cause of the 
di.sease. 'rrypanosomes had previously been described 
in tlie blood of rats and horses in India by 'rimothy 
Lewis and Griflith Evans, but nothing was known as 
to the mode of their transmission from aninud to 
animal. 

It .seemed as if the discovery of tlic nagana try- 
panosome would have ended the investigation in 
Zululand without any means of preventing the disease 
being disco verc^d, but another observation made at 


tl)e fly attacked the cattle transport, and before long j this time threw more light on the subject. In the low 


th(' expc'dition had to make its way bac’k as best it 
could to its base on the coast. The only way to get 
into the country was on foot with native porters. 

The protozoal di.seases of domestic animals have also 
hd to enormous loss in all parts of the world. Texas 
h er, or red-water, has swept whole countries of their 
cattle. After the Jiocr War, South Afri('a was de- 
vastated by the introduetion of East Toast fever, 
mother protozoal disease of rattle closely related to 
i'(‘\us fe\'er. Ifow’ is the prevention of these diseases 
n) he brought about ? We find that up to the pre.sent 
•ntle cun be done by way of vaccination or inoculation 


country, between the high ground on uhi(‘h the nagana 
camp was situated and the .sea,’ there happened to he 
a so-called “ Fly belt.'’ Every schoolboy had read 
about the Lsetse-fly in books of travellers and hunters, 
especially in those by the most famous of them all, 

David Livingstone the missionary, and out of curiosity 
I dei'ided to find out what happened when an animal 
was bitten by the fly, or, as it was termed, fly-struck. 
Natives were therefore sent with cattle and d(jgs into 

this “fly country/’ with orders to form a camp and 

expose the animals to the bites of the fly. This was 
done, and it was with great surprise that on thfdr 
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rclurj) to liiil tlni l)lo{ifl ol fly-slriick animals 

was found to rontain the sajue /parasite as that ff)nnd 
in the na^ana cattle. 

N'a'j.ma .and ts('tse-lly discsise were finally proved to 
he identical. 'I'Ik' t^et ’.e-fly di^(';ise was shown to he 
caused, not, as harl heen helieved, hy the poi'^onous 
hile nl the Hy. hut hy tla* transference of a prolo/o.'il 
fiania’c from the Hv to the animal in the act ofsmkinu 

' 00 ( 1 . Now the (j'lestion aros(‘ as to w ht^re 
found tile parasite. As the ts<‘tse-Hi('h (onstantiv li\'<-d 
amon;' and h-d cai wild Liame, siw h a^ huffalo anrl 
antelope, iheoe aniinaK were oiispected. 'fheir hloor) 
w.is examined, and before lonu' it lu came evident that 
till* wilrl animals ailed as the reservoir of the flistsise, 
the I r\ (janosouK'S livin.n in their hlood as h.armless 
parasites. When the tsetse flv led on hlood containinL; 
the trypanosome it heeame inle< ted, ;iml was capable 
by its hit(* of ;.;ivinj^ rise to a fatal disease in lattle, 
hordes, or do.i^s ; whereas if it fed on a wild animal 
nothin;^ hajipened, as the wild earne are immune to the 
disease, niiK'h in the same way as the ^o.it is immune 
to Malta lever. 

Now’ that the natural history of the disease had been 
so lar worked out it was evident that its ])revention 
liiiYfht he attempted. This can he done in any of tliree 
wtiys : by eettin;^ rid of the wild ^ame, the reservoir ; 
or by ^^ettiiif^ rid of the fly, the v^eetor or carrier ; or, 
Ia,sllyj hy removing the ('attic, horses, and dogs to a 
safe di-stanje from the fly ('ountry.” 'fhis work on 
nttgarui led later, in 1903, to the distxjvery of the ('anse 
find mode of prevention of slt^eping si('kness. 

Slec/H ug Sickness, 

About the beginning of the century an epidemic of 
this disease raged round the shores of J.ake Victoria in 
( Vntral Africa. It had been introdiu’ed into Uganda 
from the West (oast, wJiere it had been known for 
many years as a curious and unac'countable di.sca.se. It 
was uhsiMved that although the di.scase spread in a 
W'est .\frican v illage from n|an to man apparently by 
contai't. no sm h thing mnirred amimg natives exiled 
Irom their homes, 'fhe di.scase never spread if intro- 
duced into native compounds in the West Indies or 
America, however closely the slaves might be herded 
together, i he disease remained shrouded in mvstcrv, 
and nothing had been done in the way of prevention, 
until the matter was taken up by the Koval Society of 
London in 1902 and a Commission sent out to investi- | 
gate. It is not nece.s.sarv to go into details ; suffice it 
to .say that after one or tw'o false .starts the (’ommission 
in 1903 came to the (.'onclusion that the di.scase w^as 
('aus('d, as in nagana, by a species of trypanosome. 

'J'he question of the distribution of sleeping sirkne.ss 
in Uganda w^as then taken up. This disclosed the 
remarkal)Ie fact that the disease wxas restricted to the 
numerous islands in the northern part of the lake and { 


' to a narrow belt of country skirting the shores of the 
I lake. In no part of Lganda were eases found more 

I than a few miles from the lake shore. 'Fhe next 

inqjortant stej) in the working out of the etiology w.is 
made when it w’as sliowii that the distribution of the 
disease wvas identical witli the distrihiition of the 

common tsctsc-fly of the country, Cilossifia pulpalts. 
W here there was no fly tliere was no sleeping siekiie.s. 

'Fhe jjroblem w'as now solved. 'I’he (q)id(‘mie could 
be .slo|)j)ed either })>' getting rid of the fly or by iv- 
mo\ ing the natives out of the fly area. As the d(xstrii< - 
tion ol the fly w'as impracticable under the eireiini’ 
stames, tli(‘ second method Was drx'ided on. 'Fh 

natives w'er(‘ moved from the islands and lake shor. 
and placed on h(?althy inland sites, and the epidcmi< 
w'hich had cost the Protectorate .some 200,000 lives 
speedilv eamii to an end. 

I 'Fhis method of preventing disease, by removing man 
out ol the zon(‘ of danger, is an extravagant one, and 
can o!il\' be done in exceptional cin'urnstances. In 
Tganda the native population could bo easily moved, 
but it im'ant that from about 1910 until tlie present 
day SOUK' of the most fertile land in Uganda has been 
lying denlict, has returned to the primitive jungle. 
The War delayed things, of course, but it is only now 
that the natives are being returned to their old homes 
on the islands and lake shore, in the hope that the fly 
by this time has lost its infectivity. 

The otlier method, by the destruction of the tsetse- 
fly, has been carried out successfully in other places. 
For examj)le, in the island of Principe, off the WTst 
(oast of Africa, by destroying the wild animals which 
supplied a large part of the food of the fly and by 
clearing the jungle, the tsetse-flies disappeared, and witli 
tli(?m the disease. This is the method employed in 
malaria and yellow' fever. It was by destroying the 
mosquito carrier that Gorgas drove yellow fever out 
of Havana and, later, both malaria and yellow fev'cr 
from the Panama Ctinal zone. Thus through the work 
of MarAon, Laveran, Ross, Reed, and others has it 
bee'll made possible to deal with these two scourges of 
the tropi('s, malaria and yellow fever. T include yellow 
fever among the protozoal diseases, although Noguchi 
in T919 brought forward strong evidence that it is 
caused by a spirochictc. 

In regard to yellow fever the victory has been almost 
won. During the last century this disease, known as 
“ yellow jack,’’ devastated the West Indies and ('entral 
and South America. At the present time, thanks 
chiefly to the unremitting efforts of the late General 
Gorgas and the International Health Board of the 
Rockefeller Foundation, the disease has been driven out 
of the West Indies and Central America, and only 
retains a precarious foothold in Colombia and Brazil, 
vv'hence it will doubtless be ejected during the next 
year or two. 
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One of tin- l)«.st examples ot the prevention of disease 
is the atUn k made on yellow fcAer in Rio de Janeiro^ 
tl)e i a])ital of Rrazil, by the w t ll-kno\vn man of seienee, 
J)r. Osw'aldo ( ruz, with tin* result that the annual i 
deaths in the city from yelhov fever fell from 984 in 
\i)02 to o in 7909. This brilliant result was bi-oinrht 
about bv the destruetion of the Stegomyia mos(juito, 
the intermediate inse<'t host i^i yellow' fe\'iT. 

So also in the case of malaria. A dcjzen years ago, 
based on the experience gained by Ross on the \V(‘st | 
Coast of Africa and Ismailia and by W'atson in the ■ 
J'Vderated ^lalay States, the method of prewention by ; 
moscjuito control and drainage has l)een so perfected I 
that the prat'tieal blotting out of malaria from a given i 
hx alitv is now' merely a matter of expense. A great | 
deal of w'ork has been done during the last few' years j 
in the w'av of experiment in the I.miti'd States, and 
A imant, the President of the Rockefeller iM)undation, 
lalclv stated that there is evidcnee that “ under normal 
<‘on(litions an average community can ()racti('ally rid 
itself of malaria at a per capita cost of from 45 cents to 
Si per year.'’ 

'this is an altogether inadequate account of the 
melhods of preventing these highly important ])roto/oal 
diseases. From the few examples given it w'ill lie seen 
that they are most rampant in wann climates, that they 
are as a rule conveyed from the sick to tlie healthy by 
an insect intermediary, and that it is by an attack on 
this insect, be it mosquito, tsetse-fly, or tick, that the 
best chance of success in prevention lies. 

Infectious Diseases — (C) Undeteraiined Group, 

Tn addition to the bacterial and protozoal infectious 
iiseases, there is a, third and large class, known as the 
‘‘ undetermined group, ’’ in which the parasite is either 
unknown or doubtful. Many of these undetermined 
<liseases are very common and familiar, such as in- 
fliiimza, measles, scarlet fever, smallpox, typhus fever, 
trench fever, dengue fever, and sand-fly fever ; among 
animals, rabies, rinderpest, foot-and-mouth disease, and 
African horse-sickness. The theory'' generally held at 
j)resent in regard ,to most diseases included in this 
group is that the living germs causing them are ultra- 
microscopical, in at least some part of their life historyq 
anc this is strengthened by the fact that many of them 
l)iiss through porcelain filters, which keep back the 
Muallest of the visible bacteria. Hence the name 

niier-passers/^ 

Many of these undetermined diseases arc highly in- 
h'< 4 ious and appear to infect at a distance through the 
ur, as, for example, in influenza, scarlet fever, and, 
unallpox. In some of them there is no attempt made 
b prevention, except that the sick arc isohted and 
l^laced under quarantine for a longer or shorter period. 
Rut in others there are well-known methods of pre- 


best cxamjjlc is smallpox, the raxages of w'hich ha\e 
been coinpletclx' held in chec'k since the memorable 
discovery^ of Jenner. As has already been argued, tin's 
method of pn'vcntion, by inducing a mild or attenuated 
form of the disease, is at best a clumsy one, and w'heii 
the natural history of the smallpox xirus is belter 
! knoxvn it may be hoped that a more fundamental 
I method of prex enting this disease may be disi'ox ered. 
In the meantime the best means at our disposal is by 
th(‘ use of xaicinc lymph, and people should recognise 
tIuM'r responsibility to the community if through 
ignorance or selfishness they* refuse to have their 
childrt'U vaccinated. 

Another xvell-known disease xvith an unknown x irus, 
rabies or hydrophobia, has also, by the genius and 
intuilion of Pasteur, been robbed of many of its terrors. 
The mortality folloxx ing bites of rabid animals has fallen 
from t6 [ht c enl. to less than 1 per cent. But in rabies, 

I wh(‘n tlu‘ conditions are favourable, the radical method 
j is to drive the disease altogether out of the country by 
! the careful administration of muzzling and quarantine 
I law's. 'Phis was carried out successfully in England at 
the beginning of the century'. 

I 

I Trench Fever. 

There are among the diseases of undetermined origin 
a few which arc slowdy emerging from the unknown into 
the known. One of the most interesting of these is trench 
fever, which came into great prominence during the 
War. The history of the investigation of this fever is 
interesting, and well illustrates the method of studying 
a disease with a view to its prevention. Before the 
War trench fever was unknown, though there is some 
evidence that it had been recognised at an earlier date 
in Poland and called Wolhynia fever. Be that as it 
may% it is quite certain that, though it was unknown 
on the Western Front at the beginning of the War, it 
is no exaggeration to say that it became one of the 
most powerful factors in reducing our man-power, 
probably more than a million cases occurring among 
the Allies on the Western Front. In 1917 in the 
Second British Army alone, out of a total of 106,000 
admissions to hospital at least 20,000 of the cases w'ere 
trench fever. 

Although this fever has well-marked characteristics 
of its own, such as a peculiar type of temperature curve, 
and other symptoms, yet for a long time it was un- 
recognised as a separate entity, and remained mixed 
up with other diseases, such as typhoid fever, malaria, 
and rheumatism. In T9t6 MacNee, Renshaw', and 
Brunt in France made the first definite advance by 
showing that the blood of trench-fever cases was 
infective. They succeeded in transferring the disease 
to healthy men by the injection of the blood. Tlie 
molt careful microscopic examination of the blood 


^ ention even when the virus is quite unknown. • The 


corpuscles and lymph failed, however, to reveal any 
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li\ifiii utirii. Nothing inon* was doiu- until the lollow- 
iriij \(‘ar. wlii-n the Hritish War Ollir e took tin* matter 
n|i scritMi^ly and furiiirrl a romniittec lor tlie purpose 

in\ (sl i^'atiu!; IIm- disease. 

'riie Cuiied St. lies of Ain(‘riea, on eoinin,:^ into the 
W ar, at onee reeoLiniscd the iin|>orlanee of treneh fever, 
and witlHMit delay also undertook its investi;^^ation. 
In Oitnher m;i 7, at the first rn(‘etin;i^ (jf the Medieal 
l\r-,ean h ('ominitlee of the American Ked (Voss in 
P.iris, Major 1\. I*. Strong; reconiinended that a research 
iiitij trench je\-er should he undertaken, lie stated 
that, after seviTal Tuonths’ study of tlu' prohleins 
r<l.il)n;; to the firi'xciition of inlectiou> diseases occur- 
liiii; in the Allied AiFnic'- on the Western IVont, it 
Ixcanie e\ ident that tla* snhjcct (d (he mtdhod id 
transmission ol trench fever was one ol tie* most 
important for in\'est iyation in conm .ion with the loss 
ol man power in the /l.L;htin,i^ loncs. 

At the next meetin^L;, in \o\-emher ini;, this was 
a-rced to, and a 'rrench Kiwer ('ommitteo under the 
• haiiananship ol Major .Strony^ was formed. 'I'he 
researcl) was organised, and experiments he^iun on 
la-hruarv 4, i(ji«S. In less than six months the in- 
vestigation was completed and the report in (he hands 
ol the printer. 'I’his is a striking;- example of reseandi 
work which, if carried out at the he.niiinin”' of the W'ar 
instead of at the end, miiiht havi* saved the Allied 
Armies hiindn'ds of thou.sands (d I'ases of di.sease, 
which, althou;^h never fatal, were often of loni^ duration 
and led to much invaliding. 

The most im|)ortant result of the work of these two 
committees was that it was iimj)ly proved that the 
louse, and the lous(‘ alone, was responsible for the 
.‘^preadina of the disc'ase. 'I'his discoverv meant that 
in a short time treneh fever would have disapf)eared 
from our armies on the Western Front, Just as the 
elimination of ^M)at's milk blotted out Malta fever, the 
elimination of the mosijuito malaria and yellow fever, 
.so would the elimination of the louse have completely 
blotted out trench fever. This method of prevcjition, 
by the destruction of the louse, although d(Hd)tIess 
reijuirin;' landul oraani.sation and energy in earryinij.- 
)ut, was shown belore the end of the War to 1)e a 
perlectly ])raeticable pro])osition, and there can be 
little iloubt that, il the War had lasted much longer, 
trench lever, like tetanus, would have j)ractically : 
(lisa ppi’a red. ! 

besid(‘s the main discoverv from the preventive j 
])oint of view’ that the louse is the ('arrier, there are ; 
many other points of interest in the natural history | 
ol trench h’ver. The livini; germ causing it has never ' 
been recognised in the human blood or tissues, probablv ! 
on ac('ount of its e.xtremc minuteness, and its con- ! 
.^eijuent liability to confusion with other small granules. ! 

I hit when the Iou.se siK'ks blood from a trench-fever j 
ci'.c iluM'e is apparently a great tnultiplic'alion and j 


development of the supposed micro-organism. Jn five 
to nine days the louse becomes infective, and there 
is seen in the stmnach and intestines enormous numbers 
, of very minut(J bodies. What the exact nature of 
these bodies is, is unknow’ii, but there can be little 
doubt liiat thev arc the infecting agents by which the 
louse passes on the disease. They pass out in countless 
numbers in the droppings or excreta of the louse, and 
it is to these bodies in the excreta that infection is 
1 due. 'riie louse seldom if ever gives rise to the disease 
' in the a<‘t of biting, ft is the infective exiTela thrown 
out on the skin wdiich causes the infection. The micro- 
organisms or .so-called Rickettsia l.)odies contained in 
I tlie excreta find their way into the blood through 
abrasions or si’ratches, and so give rise to the fewer. 
hVoin what has b(‘en said it will be seen that treiu'h 
; le\(T is an interesting dis(\ise. It also explains why 
it disapjiears in timi’s of j)(.*ace. As .soon as the War 
! was ended, and our men could leave the trenches and 
I resiinu’ tlaar normal habits, the disease di.sappeared. 

! 1'he lon.s(‘ was eliminat(‘d and the trcn('h fever with it. 

I 

I'yl^hus Fever. 

i .\nother di.sease of the undetermined grouj) ('lo.sely 
j related to trem'h fever and also ctirried by the louse 
is ty])hus fever, one more of the furies fcjllowing on the 
j h(‘els of war. The hTeni’h and Rritish Armies es('a])ed 
this sc'ourge to a great extent, but sonu‘ of tlie other 
i countries, such as Serbia, Bulgaria, and Poland, were 
j not .so fortunate. It is stated that 120,000 S(‘rbian.s 
, di(‘d of this disease* during the War, and it wns only 
! after vigorous st(‘ps liad been taken in sanitary 
measures directed against the louse that the epidemic 
was got in hand. 

After the long, exhausting Napoleonic wars, with 
tlu* resulting poverty and destitution, t3’phus fever 
was preval(‘nt in Great Jhitain and Ireland. About 
the middli* of the century the improved economic 
(‘onditions gradually led to the disappearance of tlu." 
j di.sease in Britain, although cases still occur in some 
I parts of Ireland. 

It is to Nu'cdle that we owe the advancement in our 
knowledge (,f this important disease. His w^ork in 
'I'unis on (his subject dates from 1909. lb? showed 
that the blood of typhus ca.scs is infective to monkeys, 
and, most important of all, that the infection takes 
pkuT through the body lou.se. Just as in trench fever, 
the louse becomes infective after some five days, and 
it has been shown by the late Arthur Bacot of the Lister 
Institute that the excreta is also infective. 

The minute bexlies hnind in the typhus louse are, 
subject to some dilTerenc'cs, very similar to those fuimd 
in the. treni'h-fever louse, and have been named 
Rickettsia proimzeki by Rocha la’ma. What grou]> 
the.se bodies belong to is still a matter of discussion. 
Some ('onsider them to be protozoa, wn’th an ultra- 
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niirn)sc()i)i('al statue in man and a developmental sta,u:e 
in the louse, while others look on them as minute 
forms ol bacteria. Although there is still some doubt 
as to the pathological significance of these Rickettsia 
bodies, the work of Sargent, Rocha Lima, Arkwright 
and llacot, Wolbach, Todd and Palfrey has done much 
to establish a causal relationship between them and 
tliese two diseases, typhus and trench fev'er. 

From the point of view of prevention, the important 
fact is that the infection is carried by the louse, and in 
the next gr(*at war it will be almost as ne(‘(‘ssarv to 
prepare means for the destruction of the lice as of the 
f'nem}'. ! 

I^Kky Mountain Fever. j 

A third disease belonging to this interesting little • 
group -Rocky Mountain fever— occurs in certain . 
localities in the Lnited States. Tt provides another | 
in.stance of a \ irus transmitted by an invertelirate h(»st ' 
to man. As the result of the work of Ricketts and of 
W olbach, the wood 'tick, Derniorenlor venuslus, is now 
rc('ognised as the vector. Rickettsia bodies closely 
resembling those found in association with tyjihus and | 
tren('h-fev(T \ irus have been shown to be present in 
t]H‘ stomach and tissues of the ti(‘k, and the same 
bodies have' also been demonstrated in the tissues of 
in f(‘cter 1 gii in ea-pigs. 

Another interesting disease of the undetermined 
group is sand-fly fever, the virus of w'hich is conveyed 
from man to man by the sand-fl\', A new era in its 
study has been opened up by the work of Wliittingham 
and Rook, w'ho have learned how' to handle, breed, 
and keep sand-flies in captivity, and have shown that 
the virus is transmitted from generation to generation 
of flics without intervening passage through man or 
otlier higher animal. 'Fhe knowledge of the lih* history 
of the flies will no ?doubt lead in due course to the 
sujipn'ssion of the disease. 

Another type of invertebrate vector is the Ketlani 
mite, Trombiciila akamitshi, which transmits the \irus 
of Japanese river-fever to man from wild animals. 
The dangerous character of this disease (Tsutsugamushi) 
and the minute size of the mite together have pre- 
sented great difTicultics to the Japanese investigators, 
i’rotection from the mite by special clothhig and 
bathing after exposure to risk of infection are at 
|>n*scnt the most hopeful methods of prophylaxis. 

Antitoxic sera have also been used with some 
measure of success in the prevention of diseases of this 
-rou]). I)(!gkwitz and others in Germany are reported 
ha\H! been very successful in protecting children 
'umi measles and scarlet fever by injecting them with 
' '^mall quantity of serum from convalescent patients, 
i iu’s method has also been found very useful under 
nituble conditions to protect cattle from foot-and- 
■’‘mth disease. 


j But far more hopeful than protection by serum aloiu* 
j is the use of a vaccine to produce a lasting immunity, 
combined with antitoxin to prevent the vaccine from 
producing unpleasant results — the so-called toxin- 
antitoxin method. Most of the diseases for whic'li 
this method of ])ropl)ylaxis has jwoved valuable have 
been diseases of animals, such as pleuro-pneumonia 
of cattle, rinderpest, and foot-and-mouth disease ; 
but (juite recently the method of Dick, of (’hicago, in 
S(‘arlet f(‘ver has been supported by a number of 
obserA'ations. The system of testing and producing 
immunitv is ])lanned on the same lines as the S('hick 
method for diphtheria. • 

Dll'/rKTlC DKFICfKNClKS - DkFICI FXCV DlSKASKS. 

I'he pnM'cding a<-count is but a short and meagrt‘ 
history of the marvc'llous advance w^hich has been 
made* in the prevention of infectious diseases in our 
times, an advance due in great part to the work of two 
men, Pasteair th(‘ I'Tenchman and Koch the German ; 
those who have come after them have merely followed 
in their footstejxs, been their disciples. 

Time will not jH'rmit even to touch upon the advanct‘s 
made in tlie j)rev(‘ntion of other important diseases, 
siK'h as the surgical infections and those caused l)y 
intestinal parasit(‘s, promiiH'nt among which are tlu‘ 
hookworms and I)ilharzia. This advance has not been 
limited to the infectious grotq^ : it has been shared by 
other groups, notably those due to dietetic defic iencies, 
the so-('alled deficiency diseases. These defi(‘iency 
diseases are just as important, or even more important, 

I than th(‘ infectious, since they arc always with u^ and 
I exact an ei’ 'rmous toll in lower(*d health, lowered 
vitality, mahormation, and inefilciency. 

Fntil a few' years ago it Was taught in the sc'hools 
that a complete diet consisted of certain proportions 
j of proteins, carbohydrates, fats, and salts. Rut our 
knowd(‘dge is ('caistantly increasing, onr idi*as about 
things constantly changing, and w'hat is looked on to- 
I day as absolute immutable truth to-morrow' is seen in 
j the light of some nevVer knowledge to be but a crude 
beginning. So the teaching concerning what con- 
stitutes a complete and healthy diet has changed, 
inasmuch as certain substances have been discovered 
in (ood-stuffs in the absence of w'hich an adecjuate 
number of calories supplied in the form of proteins, 
carbohydrates, fats, and salts can alone neither promote 
growth nor support life indefinitely. These acc essory 
food factors, or vitamins as they have been named, are 
present in such minute qiftntities in foods that they 
have never been isolated, and their chemical composi- 
tion is therefore iinknow'n. It is still a matter of 
opinion as to wdiether they really constitute parts of 
the structure of living tissues, or w'hether they merely 
act as catalysts or stimulators in the process of grow th 
and metabolism. That they are definite chemii’al 
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h'.tiifHis wliirli r;in Ik* uddril to or n'nio\'cfI Ironi a . 
loofl u'ilh L'.ood or evil risults, lias, liowwcr. been j 

abmidanl l\’ proved. 

'I'lie iinliitorcd .saNiiL^e living on the natural Irults of 
the earth an<! tin (base know'.s no deficit'ney diseases. 

It is onl\ when man bej^ins by artifieial means to ])olish 
lii^ rl<-e. whiten his Hour, and tin liis Ik-cI and veuelables 
that t hr trouble ber ins. ('i\ ilised man living in ( omfort, 
<lraw'ine his food supply lr(»m the w'h«)le eartli a!ul able 
to vary bis dietary at will, is in little dan^nr ; but it is 1 
otherwise w'ith ehildn*n and adults livini.^ imd(*r institu | 
tional <‘(»ndit ions, w'ith armies on a<tive ser\'i< e, 1 
enMMinterin.L^ e\tremes of t*liniale. and w'ith youn;; ! 
mtants on their naturally restriUed diet. While it is : 
true that defieieney diseases will only develop to their j 
w'ell marked danj;erous stau^e it the d(‘li< ieney ol 1 
aM <ss<H V h'K'tor is seven* and |)roi ia(t(*d, a slit;hter ' 
deli( iem y, if prnIonL’.ed, may eause a ('ondition ol i 
•.•eneral ill health and ineriiei(*n('y not less important ! 
altlani'di ill defined and diflieult to (liai^nosc*. 'fhis i 
la< I is of speeial importanet* in tlu* < ase of infants and ; 
vounj.^ ehildri*n. 

77/r niscovrry of ]7't(nni/is. 

At the pres(*nt tiuK', thr(‘(‘, and possibly four, distinet 
V itamins hav e been dest ribed and studied, and it is prob- 
ablv oniv'a matter of time* for otlu*rs t(» b(* di.s('o\ ered. | 

'fhe di.seovi*ry of \ itamins dat<‘s to tlu* middle of the 
eiLihteenth century. In 1747, James land, a surgeon 
in llritish Navy, ( arried out a series of experimental 
<»bst*rvations 111)011 sailors sufferinj* from scurvy, the 
eone(*[)tion and performance of which w'ere entirely 
admirable, liy jippropriate c'ontrol ex])eriments he 1 
showed that the mc*dic*al nu*ans in voiiue for the* Irc'al- j 
merit of the disease were futile, when not harmiul, but | 
that oran^^e and lemon juic es were a speeific* c ure. Lind 
attempted to aseertain the relative anti ■ scorbutic 
value of various fruits and green vegetables, but was j 
unable to observe a “ superior virtue ” in one rather j 
than in another, lie confirmed Kramer’s observations j 
made at the* bc'ginning of the eighteenth century, during 
the* war belw'een the Turks and the TToly Roman Empire, 
that dried vc'getables Were useless, and adopts the 
explanation of liis fric*nd (’ockburn “ that no moisture 
whatev er could restore the natural juic*es of the plant 
lost by evaporation,” which (’ockburn imagined were 
" altered by a fermentation whic’h they underwent in 
ilrying.” 

Lind was struck with the beneficial effect of cow’s 
milk in the treatment of scilfly. lie explained it on the 
supposition of the milk “ being a truly vegetable liquor, 
an emulsion prepared of tlie most succulent wholesome 
herbs." Lind applied himself to the applications of 
these discoveries for the prevention of scurvy in the 
Navy, and rec*oinmc.‘nded lemon-juice concentrated to a 
.-^vriq) by evaporation to be carried in all ships and 


served out to the .sailors. By the h(.*ginning of the 
nineteenth century the c arriage of lemon-juic e was made 
c*omj)ulsory, first in the Navy and subsecjuently in the 
mercantile marine, with the result that the ravages c)l 
sc urvy were prov'ented. With the advent ol steam 
traction, too, the length of voyages was curtailed and 
supplic*s of fresh provisions were obtained at more 
Irecgient intervals. Scurvy bec'ame rare, and the 
mcclical proIe.ssion, being no longer fac'cd with this 
di.si*ase of dii*lary deficienc y, soon forgot the significance 
ol Lind's disc c)v eries. 

Before* li*aving this subject a curious fact may be 
related, 'fhe lemon-juice supplied to the Navy was at 
first made from lemons grown in Spain and the Mediter- 
ranc*an countries. Afterw'ards, when England took over 
tin* W'c*.>t Indie s, it was made from the lime, and scurv y 
again broke out. 'fhe reason of this is novV known to 
be that. when*as the lemon is particularly ricii in anti- 
scorbutic* v itamin, the lime is correspondingly poor. 

'flu* sc ientific study of the disease may be said to have 
lapsed for a c.entury and a half, until Holst and his 
co-workers in ('o])enhagen investigated the etiology of 
sc urv y* anew on modern lines, with the help of expc'ri- 
ments on animals. Their w'ork, published in i()o^ and 
jc>i2, fornu'd the ’oasis for the numerous researches 
c arried out in Emgland and America during and since 
the rec ent War. As a result of this work the etiology 
of sc urvv', disc'overed in effect centuries earlier, has been 
firmly established as due to lack of a spc'ciflc, undeter 
minc*d, and as yet unisolated, constituent of fresh foods, 
c‘spe(‘ially of fri‘sh vegetables and fruits, now' known as 
X’itamin ('. 

In the meantime the existence of a second vitamin, 
the .so-called anli-bcri-beri, or anti-neuritie vitamin, 
X’itamin B, had beem discovered. Eijkman’s admirable 
studies at the end of last century, in 1897, on the 
etiology of beri beri in the Dutch Indies, brought 
forward evidenc e for the view that this disease was of 
dietetic* origin, and w'as caused by a diet consisting too 
exclusively of highly milled and polished rice. He 
showed that the disease could be prevented if the outer 
layer (or pericarp) and the embryo of the seed, which 
had been ri-moved in the process of milling, were 
restored to the ” polished ” rice. Eijkman’s discovery 
of the analogous disease in birds, Polyneuritis gaUinaruni , 
provided the necessary tool for further investigation of 
the subject. The researches of Grijns and others 
showed that the bran and polishings of rice were only 
one of many rich natural sources of the unknown 
principle preventing beri-beri, and it became evident 
that, w'hile the disease is usually confined to troj)ic al 
races subsisting largely on rice, the European white- 
bread eater is protected only by the varied diet he 
usually enjoys. Experience on active service shows 
that beri-beri may really develop on a diet of tinned 
meat and white bread or biscuit. 
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J )urinij: tlie laic V\'ar two examples of the use made of 
this new knowledge occurred in .Mcsoy3otamia. At the 
hegimiing of the campaign, on account of a difiiculty in 
transport, there was a sliortage of fresh food, with the 
< iirioiis result that scurvy broke out among the Indian 
troops and beri-heri among the British. The Indians 
were living on dried pulses, such as peas, beans, and 
lentils ; the British on tinned beef and biscuits. The 
former diet was deficient in the anti-scorbutic vitamin 
on account of the complete drying of the seeds : the 
latter in the anti-beri-beri factor on account of the use 
<)] white flour from which the germ had been removed. ^ 

Some > ears ago it had been discovered that if dried j 
seeds are germinated, a quantity of the anti scorbutic 
\ itamin is ]3roduced by the act of sprouting. This was 
one. The dried peas and beans were soaked in water 
and then spread out in shallow layers, to cause them to 
s[)rout, whi('h they readily did in the warm climate. 
Tile germinated seeds Were then issued to the Indian 
froops and cooked in the usual way. As a result of this 
simple procedure the si'urvy completely disajipeared. 

In regard to the British troops it was known that the 
anti-beri-beri vitamin is contained in large quantities 
in certain cells, and notably in yeast cells. A small 
<(uantity of this substance in the form of marmite w'as 
added to the soldier's diet of bully-beef and biscuits, 
and the beri-beri in like manner disappeared. 

It may seem strange that the concejition of the role 
of vitamins in nutrition should have come first from the 
]>athologist, and should not have emerged from the 
im])ortant advances in our knowledge of the physiology 
<)l nulritiim which were made during the second half of 
the last century. The physiologists were preoccupied 
with the chemical composition of food-stulTs and their 
\alue for supplying energy and supporting growth, and 
v'ith the necessity for supplying the reijuisite number of 
<’al()ri(*s in a diet, distributed appropriately among 
]jroleins, fats, and carbohydrates, w'ith adequate 
f lection of mineral salts. It was only when these 
researches led to experiments in whicli animals were fed 
upon various mixtures of purified food elements that 
tlu' investigators in this field began to realise that their 
repeated failures to rear animals upon such carefully 
arranged diets Were not due to accident. The truth 
was suspected by Lunin in i88t, but it was not until 
1912 that Hopkins published the classic experiments 
wliieh proved the fact beyond a doubt. In the course 
of work along the same lines in the United States, 
Arcf'ollum and Davis in 1915 rediscovered Vitamin B, 
and, in addition, a third essential dietary constituent, a 
iat-soluble vitamin, present in butter-fat and certain 
other fats of animal origin, especially in cod-liver oil 
and other fish oils. This vitamin is known as fat- 
.'-oluble Vitamin A. 

Rickets as a Deficiency Disease, 

The discovery of the fat-soluble vitamins proved to 
’ c of great importance in elucidating the etiology of this 
disease, which had for long been an unsolved problem, 
‘"^oinc authorities had erroneously considered it to be 
in inf(‘ctious disease, like tuberculosis. Another school 
'cld the so-called Domestication Theory, that it was 
‘Used by unnatural surroundings, involving a want of 
unlight, fresh air, and exercise. A third considered 
!' kets to be caused -by improper feeding, though 


opinions differed as to the exact nature of the dietetic 
defect. The conclusion, first })Ut forward by Mellanby 
in 1918, that a deficiency of fat-soluble vitamins plays 
a most important part in the causation of tlie disease is 
now generally accepted. This has been established liy 
a large amount of work, both experimental and clinic al, 
carried out by Mellanby himself, Mc( ollum and Hess 
and their re.spective co-workers in the United Slates, 
j and Korcnchevsky and others in England. It may be 
I laid down that if a young animal is siqiplied with a 
' .sufliciem-y of the.se vitamins, rit'kets \vill not develoj). 
The (juestion of prevention is therefore one of economics, 
'fhe difficulty is that these fat-soluble vitamins are 
c'hielly found in such food-stuffs as butter, eggs, the fat 
of beef and mutton, and fish oils, all exyiensive articles 
of diet which the poorer classes can seldom afford. 
The only “ butler " used by them is probably some form 
of margarine, made from vi‘getable oils which ('ontain 
little or no anti-rachitic vitamin. The cjiiestion of 
pre- ention is for the soi iologist. Science ('an (3nly 
di.scovcT the causes and point the means. It is for 
governments and local authorities to carry out yire- 
ventive measun\s in practit e, and it is to be feared that 
science is often far ahead of the community in its shaie 
of the work. 

Although the th('ory that rickets is an infectious 
disease has been ex[)loded, a great and remarkable 
truth was containi‘d in the domestication and hygii nii' 
theories whic'h held that, among other unhygienic con- 
ditions, want of sunlight was concerned in the etiology 
of the dis(‘a.se. During the last five years it has been 
discovered that exjiosure to sunlight or to the ultra- 
violet rays of the mercury vapour quartz lamp can cure 
rickets in ( hildren. ICxpcrirncnts on animals have 
shown that the effec'tive rays in the sunlight are alsi. 
the Liltra-viok't. This discovery has indicated lack of 
sunlight during winter as one factor cc^ncerned in the 
large .spring T icideni'o of the disease in industrial cities 
in northern ( limates. 

A com])lete and well-controlled research showing the 
interacTion of diet and light in the prevention and cure 
of rickets in infants was gained in Vienna, since the 
War, by Dr. Harriette Chick of the Lister Institute and 
her four colleagues. There the curious fact came to 
light that infants fed on a diet deficient in anti-rachitic 
vitamin developed the disease only in winter and not 
in summer, and, moreov'er, could be cured in winter by 
exposure to artificial forms of radiation or by ad- 
ministration of cod-liver oil without any other change 
in diet or management. Another set of children who 
had a sufficient supply of fat-soIuble vitamins in their 
diet, in the form of cod-liver oil, escaped the disease 
altogether. 

Experiments on rats have also shown that in animals 
fed on a rickets-producing diet, rickets does not occur 
if the rats are exposed regularly to sunlight or to the 
rays of the mercury lamp^or other form of artificial 
ultra-violet radiation ; whereas, if they are kept in 
the dark, rickets does develop. If, on the other hand, 
the diet is complete in all respects, including abundance 
of fat-soluble vitamins, the animals do not develop 
the disease, even if kept constantly in the dark. 

IIow this is brought about is not known. At one 
time it was thought that the action of the ultra-v iolet 
rays on the tissues might enable the animal to svm- 
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tln‘sis(‘ it doc^y in I lie ti.s^nes of 

plants, hut riM lilt ('\i(Ii*ini- lorwani hy Miss 

Miiraant 1 funic in \’icnna, and l»y (joldhlntt and 
Sojinic^ at tfic f,ist(‘r fn-ailnic. Mi.L-L'Csts that li^ht can 
neither < reate nor act as a suhstitute fur the \itainin. 
ft seciiih latlicr to ai t as a stifiinlant, enahlinj^ the 
animal to mala* iul! and “eonoinii al use of its store of 
lat '.ohil)l< \'itainins, and when tin; .stun* is iis(‘d up 
:.-rn\\ (ill rase.s in ’.pile of the eontinned action of the rays. 

An important and praitieal point in re^^anl to the 
• onnexiun hetwevn diet and sunlialit and the formation 
of the anti-raehitic vitamin is the relation to row’s 
milk. Rereiit woi k < arried out h\ l)r. Kthel lane at 
//.'(' Li\tt‘r Institute lins s/ioun lluii milk obtained from 
a cow on pasture in summer contains a sulliciem y of j 
I lie ^rowth-proinotiiiL^ and anti-raeln'tic lat-solul)le ■ 
\itaniins. In winter, on the other hand, if tlie cow is 
stall-led and ke|)t in a dark stable, the milk may ; 
hi come delieii-nt in these res|)eets a..d youn^ animals : 
led on it may heeome rm hitic, 'rids work shows that 
the seasonal variation in (|uaht\ of the cow’s milk may . 
he an additional lai tor in the seasonal incidence of ; 
infants reared ujion it. It also disposes of the idi^a, | 
very currc*nt in some (juarli*rs, that <-ow 's milk jiossesses 
low' and ncjili^ihle anti-rai'hitii- jiroperties and that the* ■ 
anti-raehitic pro])ertit‘s of cod -li via* oil are specific and | 
peculiar to that suhstance. j 

Ivnoiiuh has been said to show that rickets mav be j 
rei;arded as a disease of sutdess houses combined with 1 
a diet deficient in the anti-raehit ie vitamin, and the | 
means of jinwiaition are sulheimtly obvious, if not 
always easy and simple to carry out. Doubtless in the 
hit me this new knowledge in regard to the aciessorv 
food lactors in diet will be used to a ai'eater extiait \ 
than it has been U|) to the i)resent, in whi«'h ease it is 
not too mu('h to expect that tlie lity children of some 
future generation will have bettei ^^rown bodies and 
st I oilier, healthier teeth than their predecessors of thi* 
pre-vitamin a^i*. This miaht be attained in a com- 
jiaraMvely near lutiire ii only man could be allowed to 
work out his salvation in peace. Instead of this, areat 
wars come and throw back the work for generations. 

'I'o s.iddle the country with a million and a half of 
uneiujiloyed, with the eonse(|uent jioverty, insuriieient 
lood, ('lothinii’ and hoiisiui;, is not calculated to further 
the prevention of disi*ase and raise the standard of 
health. Is it loo much to hope that in the rcvolviii” 
years a time may come when by a ( on federation or 
League of Nations the world may In* so policed that 
no om' country will be able with impunitv to attempt 
the destruction of its neiuhbour Until this happens 
it is dillieult to see how rickets, tuberculosis, and other 
diseases can be adeijuately dealt with in our t'itv 
pi^pulations. 

Disi ASKS Din-: to Di iti.kss (iI.ands 

1 can onlv briefly allude Jo the asionishin.L; advance j 
in our knowledge of the disi'ases caused bv' a defect or i 
excess nf si’cretion of the ductless inlands. .Manv of 
tliesi' disi’ov cries are anions; the fairv talcs of .science. 
All this advance has taken place in the com para tiv'cly I 
short space of time under review. | 

Plot. Starlin^n, one of the I'hief protai.ionists in this ; 
ad vane*', in his Ilarveian Oration a year ago .states i 
this wry vividly: “When f compare our present ; 


j knowledge of the workings of the IhkIv, and our powers 
j of interfering with and of controlling those workings 
j for the benefit of humanity, with the ignorance and 
de.spairing inijjotence of my student dav's, 1 feel that 
1 havT* had the good fortune to see the sun rise on a 
darkeniTl world, and that the life of my i‘on temporaries 
has coineifled not w'ith a renaissance but with a new 
birth of man’s powers over his environment and his 
de.stinies. unparalleled in the whole history of mankind, 
i Not but there is still much to be learned : the ocean of 
i the unknown still stretches far and wide in front of us, 
i but for its exploration we hav’e the light of day to guide 
' us : we know the liireetions in which we would sail, 
and everv dav, b\' the co-operation of all branches of 
.science, our means of conv'eyance are becoming mori* 
swift and sure. Only labour is reijuired to isxtend 
almost without limit our undiu'standing of the human 
body and our control of its fate.” 

'liieri* is one point of likeness between the vitamins 
which we have been considiTing and these glandular 
.secretions, or hormones, as they are named. Just a.s 
we have seen that the presence or absence of an 
(‘xtremcly minuti' (juantity of a vitamin may determine 
grow th and health or disea.se and death, .so an extremely 
iuinute ijuantity of glandular secretion may have a 
similar effect. 

'Phe anterior lobe of the ])ituitary gland is a very 
small body, yet an excess of its sei'retion will cause a 
child to grow into a giant ; a defieieni-y, and the grow- 
ing child will remain an infant. 

'Phe best known of the ductless gkinds is the thyroid, 
and the effect of its secretion is truly marvellous. A 
deficiency, and the (‘hild grows iij) a heavy-featured, 
gibbering idiot. Rectify the su})ply of thyroid sei're- 
lion : the heavy features disjippear, the eyes brighten, 
the intelligence returns, and instead of the formiT 
i heavy jowled imbecile you hav'C a bright, happy, and 
I normal si hoolboy. On the other hand, if there is an 
exi'e.ss of the thvroid hormone, exophthalmic goitre, or 
j (irav'cs’s disease, is the result. Remove tlie re- 
! dundancy and health returns. 

I The active principle of the thyroid has lateh^ been 
j shown to bi‘ a compound containing iodine. If there 
; is no iodine in thi' .soil or water, goitre is the result, as 
, in parts of Switzerland, ('anada, and the United States. 

I 'Phis aspi'ct of the subject w'as taken up some ten years 
1 ago by Dr. David Marini* and his colleagues at Ulevc- 
; land, Ohio. 'Phey finil that endemic goitre may be 
i prevented by the simple method of giving for a timii 
minute doses of iodine, and concludi* that w'ith thi.s 
sim])le, rational, and cheap means of prevention, thi.s 
human scourge, which has taken its toll in misery, 
suffering, and death throughout all ages, can and should 
be controlled, if not eliminated, and look forward in 
imagination, a few generations hence, to the final 
closing of the chapter on endemic goitre and cretinism 
in ev ery civilised nation in the world. 

.Many advances liave also been made in our know- 
ledge of the function and uses of other ductless glands, 
and, as you know, tlie latest victory in this field is the 
discovery of insulin and the successful treatment of 
severe diabetes, for which magnifii cnt work your own 
townsmen Ranting and Rest deserve tiie liighe.'>l honour. 

In many other directions than those touclied upon 
has there been progress in the prevention of disease. 
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Jt would lake more tlian one address to describe the 
actiMties of the Kockefeller lunindation alone. Cam- 
j)aiLins for the relief and control of hookworm disease, 
malaria control, the eradication of* yellow fever, anti- 
tiibcrculosis work and education are beinj^ pursued on 
siK'h a scah* and at .such a lavish expenditure of money 
as to h‘ave us in the Old Country breathless with 
admiration and envy. 

This Foundation, incorporated in tqfj, was founded, 
in the words of the president, to stimulate world-wide 
research, to aid the diffusion of knowlcd'i^e, to encouraj^e 
< o-operation in medical education and public health.’’ 
Its chartered purpose is to promote, not tfu* exclusive 
prosperity of any one nation, but “ the well-bein^ of 
mankind throu^dioul the w'orld.” 

Science, indeed, knows no boundaries of nations, 
laniiiuai^es, or creeds. Tt is truly international. We 
are all children of (me Father. The advance of know- 
led.ne in the ( ausation and prevention of disease is not 
lor the benefit of any one country, but (or all — f(»r the 
]oncl\' African nati\e, deserted by Ins tribe, dyiri” of 
sle(‘f)ine: sic'kncss in the jungle, or the Indian or Cdiinese 


coolie dying miserably of beri-beri, just as much as for 
the citizens of our own towns. 

From what has been said, it is abundantly clear that 
during the comparativelv few years that have passed 
since this Association first met in Canada, enormous 
advances ha\'c been made in the prevention of disease. 
Before that time we were still in the gloom and shadow 
of the Hark Ages. Now we have come out into the 
light. Man has conn; into his heritage and seems now 
to possess some particle of the universal creative force 
in virtue of whicli he can wrest from Nature the secrets 
so jcakmsly guarded by her and bend them to his own 
desire. 

But let there be no mistake ; much has been done 
but much more remains to be done. Mankind is still 
groaning and travailing under a grievous burden and 
weight of pain, sickness, and disease. Interruptions 
are sure to come in the luture as they have in the past 
in the work of removing the incubus, but, in spite 
of th(‘sc, it is the duty of science to go steadily 
forward, illuminating the dark places in hope ol 
happier times. 


Scientific Problems and Progress. 

Abstkacts of Adorksses of Pkesii)ext.s of Sections of the British Association. 


Chemistry and the State. 

I N Section B (Chemistry) Sir Robert Robertson took 
“ ('hemistry and the State ” as the subject of his 
jaesidential address. The relations of the .State to 
chemistry in Britain originated in the nei essity for self- 
l)rote('lion ; they developed from motive's (jf expedieiuy; 
and they have culminated in direct Government aid for 
research, h'rom the time when gunpowder was first made 
for the State in the fourteenth century down to the pro- 
(iiK'tion of amatol during the late War, the State has 
always interested itself in the manufacture of explosivi's, 
hut iinpoiTant scientific research in this connexicjii began 
under Abel and his co-workers, Kellner, J leering, 

I )ewar, and Dupre, who developed the use of gum’otton 
and cordite. Outstanding advances in the manufae- 
turc of ('X]jlosives emanated from the Royal Gunpowder 
lactory, and general research was carried out both 
tliere and in the Research Department, Woolwich. 
The War caused an enormous expansion of the .State's 
activities in the y)roduction and investigation of 
c hemical means of defence and offence. 

riie relations of the State to metallurgy were mostly 
sporadic’ before 1914, the main advances arising from 
]ni\\ite effort, but Percy, Abel, and Roberts Austen, 
all of vv'liom licld official [losts, assisted the Government 
in many incjuirics, and more recently notalde work on 
the non-ferrous alloys has been done at the National 
J’liysical I.aboratorv, ferrous rnetallurgv being studied 
m the Research Department, Woolwich. The .State 
hus ahv'ays maintained a close connexion with minting, 
and many of the Mint otficia’Is, including Hofmann, 
(iraliam. Miller, Stenhousc, and Roberts- Austen, have 
made important additions to metallurgical science. 

J'xpediency caused the State to levy duties on 
alcoholic licpiors, tobacco, and other commodities. 
Kichard 1. imposed a duty on imported wine, and under 
^ liarles II. acts were passed to prevent the mixing 


and adulteration of wines (it is still illegal to mix 
wines of different kinds). Ac'curate methods of testing 
spirits, etc., have bc'cn elaborated in the Gov'crnmcnt 
Laboratory, and much work has been done there on the 
denaturing of alcohol. 

Playfair, supported by the Princ'c ('onsort, ])ioneered 
th(' direct intervention of the State in sanitation and 
control of the quality of foodstuffs ; investigations on 
the adulterati(.)n of foods and drugs followed and led to 
the appointnif'iit of public analysts, to the extt'usion 
of the work of the Government Laboratory, to the 
establislirni'iit of the Ministry of ITeallli, anci t(j the 
formulation of certain definitions and standards for 
spirits, dairy products, j)rcserving and (oloii 
matters in foods, etc. 'Fhe .State has also promoted or 
dejne very valuable work on the purity of water suj)j)lies, 
the disposal of sewage, the ('ontaminatum of the atmo- 
sphere, and has I'stal dished chemical ('ontrol of many 
manufactures dangerous to iK'alth. 

Although Humphry Davy was a member of tin* first 
Iknird of Agriculture, formed in 179^^, progress iji 
agri('ultural chemistry was left to private enterprise 
for more than *1 century ; the establishment of the 
Development Gornmission in 1909 paved the way to 
important advances which have originated at Rotham- 
sted and other State-supported in.stitutions. The 
shortage of fixed nitrogen and of potash during the 
War made Government action imperative* ; and the 
valuable work of the Nitrogen Products (‘ommittee 
lias been followed up by the establishment of a nitrogen 
industry at Billingham-on-Tees, where 150 tons of 
synthetic ammonia are now being produced daily. 

The greatest advances in chemistry have been made 
in the universities and by private workers, but the 
contributions from Government institutions have, not 
been unimportant ; and the benefit has been mutual. 
During the War the State recognised its obligation to 
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fi).strr rcsciin [), holli in jnirc ami Mpjjlicd scienrc. | Wliitt* ('olonisation in the Tropics,” appropriately 
ruder the sehenies of the Department of Scic ntifie and ! directed attention to the immense problems of popula- 
Inilustrial Research the smaller chemical manu- | tion arisin;; from the unification of the modern world by 
factiirers are co ojxTatin^- in the investij^ation of the movements aiK^organisation of commerce. Peoples, 

common prol)lems, and the assistance extende*! by that of very diverse heredity are brought into mass contact 
d(‘partment to academic workers shows that the State and the results are diflicult to evaluate, especially as 
recognises the truth of the dictum that “research in prejudices of many and often conflicting types enter into 

ajjpli(‘d s( i(.nce may lead to reforms, but research in the discussion. Prof. Gregory cjuotes views on many 

I fence leads to revolutions.” | po ints, and scarcely attempts to give an opinion on 

I racial fusions ; he indicates South America as a region 
Gkoio(;y i.v TUK Skrvk'k or Man. \ where such fusion has occurred and is still developing 

j on a large scale, and the United States of America as a 
Prof. VV. W. Watts, president ol Section ( (Gecjlo.ey). ( region wherc^ the strongest opposition to such fusion lias, 
selected “Geology in the S(*rvi«e ol Man” as the ' Ixcn offered by both sides. He evidently thinks that 
subject of hi.s presidential address. lb- poinlid out the* tnaintenance of black and white side by sid(‘ but 
that the mining industry, by providing expo.sures , di^^iinc t in tin* U.S.A. is an impossibility, especially in 
of rocks in mines, and l»y demanding as it did view of the increase of .southern European elements in 
accurate knowledge of the nature and stnaUnn* ol ' tge population of late years. In that opinion he wins, 

the earth’s crust, had beiai an im|»ortant lactor in . tin* agreement of a great many thinkers and w^orkers. 

the growth of the science ol geok.gy. lie paid a Pnd. Gregory, lu)wev(*r, scarcely gives attention to 
tribute to the <‘arly work of Werner and \\illiam ; modi rn (h inograpluc work in the U.S.A. , such as that 
Smith from this poitit of view. It is a curious lact j (,f \\\ j/ Willcox, who claims that in every one of the 
that these tw'o ])ionecrs of the science ol geology wore j Xorthern .States negro deaths exceed negro births, and 
strongly imbued with a sense of the utility ol g(‘(»logical this is jirobably true in cities generally. Moreover 

.science, and made their contributions to the esta.bli.sh- I the negro, as Prof. Gregory shows, is tending to move 
nu*nt ol the seienee with an econoinic motive. During j to the* towns. Willi’ox and hi.s fellow -workers do not 
tiu' nineteentli eeulurv tlie purisl attitudi* of mind j expect the negro to maintain him.self at 19 jier cent, 
beea.me dominant among geologists, and it ran seaiyelv of tlie po])ulation, but argue that in the year 2000 lie 
be said to ha\e faded out as yet ; liiit, as Pr»)l. Walts may be only 5 peu* cent. This, however, may pre- 
nunarked, the l(‘elir\g ol mutual sii.^pieioii and distrust sup])os(' a rather large inerea.se of whites, and ma}' not 
lietw'een the purely ^i^'icnlilic and ei'onomii' workers ; tjdvc enough aei'ount of the influeni’e of southern 
is lortunalely passing away. I he sciiMilitic and luiropeans in producing “ near whites.” At any rate 
eeonoinie workers now litid that they are inutually s(‘ems dear that census errors in 1870 have spread 
in(lis])ensalile, and are every w'here (o-operating in the erroiu'ous idea about increase of negro population 
work of developing and exploiting the mineral wealtli ' in D.S.A. 

ol the earth s (Tust. j Prof. Gregory touches the South Afric'an problcFii, 

With relereni'c to the study ol geolog\ as a lactor ^ wIrtc the “ blai'k ” is at home and increasing, while 
in educational training, Prot. Watts deplored “the the white* finds more dirficulty in maintaining himself 
tcnilcncv in early ediicalion to s(|iiec/c out otluT pliy.sically and (‘cononiicalh' than lie seems to indicate, 
sciences in la\oiir of those that are I’alled lundamcnlal, |p. seems right in urging that the X'ationalist f.abour 
and to sn|)po.so that, because it makes use of Jiiost (\,alitioii in ‘.South Africa is ba.sed on racial polities, 
other .siieiiees, training in geologry ought not to be ^^ith the ideal of black .segregation, in the hope that 
begun until the other sciences lui\ e been inastered.” large areas may become home.s of pure Europeans. 
He pointed out that, in t'onseijuence ol tiiis tendenc\ , 'Phe hope is dim enough. Prof. Gregory is enthusiastic 
the habit ol close observation is not being cull iva ted about the white* .\ustralia policy, and upholds strenu- 
as it should be. I he students early j)ro])ensity lor ously the view that disease, not climate, is the enemy 
making ybservalions is blunted unless it be cntxniraged ^f white .settlement in the tropie.s. Erom this point of 
by studies .sucli as those ()1 practical gee>l()gy, tlie pursuit view he makes the most of the partial succe.ss of North 
)1 which has the additional advantage that it gives Queensland, and discounts failures in the Northern 
tht* student a stronger incentive to tlie study of the IVrritory as (lue largely to lack of organisatiem, raihvays, 
luudauienlal sciences and shows him their utility. \{ same time he acknowledges that, where 

Gnder the siib-lieadings coal, oil, mc*tals etc., stone wet-bulb temperatures are high, the environment is 
( to., roads, water, pow'er, agriculture and torestry, against strenuous mental activitv, though he does not 
military science, geograpliy, and biology. Prof. Watts so far as docs Dr. Leonard Hill towards suggesting 
showed ill an int(*resting way how' very w'ide, permeat- white* man w'oiild need to modify Iiirns(‘lf and 

ing, and altogether imjiortant are the influence.^ of his ways in order to occupy Northern Australiaserioihsly. 
tin* science of gi'ology in the s(*rvi('c of man. The X'or does Prof. Gregory mention the probabilitv that 
addri ss will be n'ad with miu li interest by all w^ho w'hat mav drift to Northern Australia may be a Pass-for- 
appivcKite the econoniK* value of science in general white population. He rightly points out that there 
and geology in particular. immense .spaces that the surplus population of 

China may occupy in Asia, hut he doi’s not seriously 
l\.\ci Ai ’ pRoin.KM.s AND ( ’oLONis.vTioN. refer to the delicate and pre.ssing problem of the crowded 

population of Japan. It is doubtful w'hi*ther many 
As prvNidcnt of Si*('tion !•> (Geography^ Prof. J. W. | Japanese constitutions could stand interior continental 
e.regorv, in his address on “ Inter-Raeial Problems and 1 climates in Asia at all. One cannot but welcome an 
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intere.stiiifi: .statement of a position taken up by a nuieli- 
travelh'd i^eo^Tapher on the most urgent problem of 
our time. 

Frkk Tradr 1.)octrink. 

Sir W illiam Ashlf.y took as the subject of his 
iresidential address to Section F (Economic Science 
anc Statistics) “ A Retrospect of Free 1 rade Doctrine*.'' 
■J'here is a peculiar appropriateness in both speaker and 
subject. Sir Wh'lliam Ashley went to Toronto in 1888 
to oct'upy tlie first chair of political economy in ( anada ; 
he has l)een throughout his career the chief academic j 
critic of free trade in the English-speaking world. Ilis ! 
address lias, hovNX'ver, only an ini'idental bearini; on 1 
current contro\Trsies. The doctrine that he expounds 
and (Titicises is the doctrine formulated by Adam 
Smitli and liis successors, in the century that began 
with tlie ])ubIication of “ The Wealth of Nations *' and | 
eiiflcd with the new orientation given to economic 
studies by Je\'ons and Cliffe Leslie. j 

Sir W'illiam Ashley begins by formulating the , 
doi'trine for ('onvenience of reference in nine pro- 
positions. I'.ach of these he then exiK)unds with an 
abundance of ({notations from representative economists 
th(* period, and proceeds to criticise in the light of 
economic developments during the period and sim'c its 
close. In the main the address is an essay in the 
history of economic thought, marked by tlu* literary ‘ 
gnue and the pleasantly acid wit tliat ('haraderise 
Sir William Ashley’s critical work ; so fur as it has an 
object beyond this, it establishes the conclusion that | 
the |)oliticaI doctrine of Smith and ('obden and .Mill j 
belongs to tlie thought and conditions of an age that ! 
IS ])ast. j 

It is the* doctrine, not fhe policy, of free; trade with • 
which the address is concerned, and this the pre.sident ; 
. 4 iows conc'lusiwly is based, not on an inductive argu- 
ment from expcrienc'e, but on the optimistic philosophy 
(or theology) of Nature that was common to “ The | 
'rheory of Moral Sentiments ” and’ ‘‘ The \V\*alth of j 
Nations.” The identities of phrase in the two are 
< lev'('rh’ used to bring out the a priori character of the 
latter. Nature is beneficent ; it follows that the 
luirestrictetl freedom . of the individual to pursue his 
own interest can have only beneficent elTects. Such 
freedom is a ‘‘ natural ” right ; State interference is 
” artificial.” Tt follows that the individual interest 
and Lhi! social interest are identical, and society is 
nothing more than a collection of individual.^. .\ 
suhse(|uent age, with a dilTerent philosophy, has had 
no difficulty in seeing that the use of “ Nature ” and 
“natural” in these connexions is question -Ix'gging. 
riu* purely economic elements in the doctrine show 
nioH' definitely the influence (jf contempijrary economic 
conditions ; the criticism to wdiich they are subjected 
is also different. They are tested hy reference to 
economic facts and conditi(ms of their own and other 
times, and their inadequacy brought out. Social 
l)nli('ie.s have ehangixl as much as social philo.sophies. 

'rhe free trade doctrine was the creation of philor 
s<>|)hers and the instrunient of prac^tical men. This 
summary of its content and development brings out 
the changes that e('()nomic.s had to make in its objects 
and methods before it could claim to be scientific. 


i 'J’ho address is typical of the work which Sir William 
j Ashley has done to free the study from the bonds of 
mere analytical introspection. 

Enginkkring Position and Prospiccts. 

Prof. G. W. JIowk, in his jjresidential address to 
the Engineering Si‘ction, gave a rtsunic of the ad- 
vances made in engineering during the last Hundred 
years. Tie r(*garded Imraday's disco\'(‘r\' of the 
principle of the electro-motor " in 1821 as the lurth 
of electrical engineering. It was not, however, until 
[ ten years later that Faraday disc'overed magneto- 
eUs'trie indiK'tion. The early w'orkers did not realise 
that a dynamo ('oiild bo used either as a generator 
of eU‘ctvi('al energy or as a motor. T.ord Kelvin in- 
stalled one of the earliest house-lighting installations 
at II. Th(‘ I niversily, Glasgow, in t88i, using a gas 
engine to drive a Siemens dynamo. The pressure wus 
85 volts and Swan lam])s were used, but Kelvin had to 
design his own switches and fuses and think out how 
to support and distributi* bis lamps. 

rof. Howe mentions that in Glasgow be pays 5/. 
per ton for anthracite to burn in a slow-combiistion 
stov(‘. Assuming that the calorific value of anthracite 
is T4.000 B.T.r. per lb., this \vorks out at 7-5 kilowatt- 
hours for a j)enny. He j)ays a penny for a kilowatt- 
hour for beating and cooking. For continuous opera- 
tion, therefore, the liigii effielciK'y and convenience* 
of a slow-(‘omi)ustion stove makes it much the more 
desirable. Wlu*n, however, intermittent lieating is 
desired the elect rie radiator may be the more economical. 
An interesting account is gi\’im of how the output 
attainable from a given size of machine has been 
slowly but (ontiniiously incTcascd. This is due to 
the inqjrovements in the electrical, magnetic, and 
nuK'hanical pro])erties of the materials used as Well as 
to improvements in design. ( onsidering the modern 
direct current motor, the freedom from troulile of 
the enormous number of motors in efi'ctric trams 
and trains is a testimony to their trustworthiness. 

Prior to 1890 F(*rranti had built the Deptlord Power 
Statiem and was installing large 10,000 \ ()lt alternators 
to supply London with (jlc(‘tric light. In 1913 the 
largest turlxj-alternators had an out|)ul of 71^00" kilo- 
watts. Now, mac'hinos of 30,000 kw. and even 
60,000 kw. are in operation. Kle('tric traetion has 
absolutely revolutionised the methods of transport 
within a single generation. Although 500-volt direct 
curnxil supply has been standardised for tramways, 
the relative merits of direct current and alternating 
current for traction purposes are still fieing disc ussed. 
Prof. Howe is inclined to regard three phase supply 
for traction, notwithstanding its successful api)licatiori 
in Northern Italy, as being antiquated. The battle 
is now confined to direct current at pressures I.)eLween 
1500 and 2000 volts and single phase alternating curn-nt. 
In the latter case the ({uestion of the most desirable 
frequency is not yet settled. Tlie development of the 
alternating current traction motor during the carlv 
years of this century has made possible so many 
simplifications and economies in transmission that it 
is yet a moot point wdictber A.C. or D.C. is best for 
main line electrification. 

Within the last thirty years the provision of an 
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supply uf clc< tru‘ pcnvrr ha^ led to the 
< mxtion of cnonnoiis clorlro-* Ik . niiVal industries. The 
prodiu lion of nluininiiiin, ('jirl)oniridum and calrium 
<i\rl)id(‘ hv cleelrical enerLyv obtained from waterfalls 
may be sperially mentioned. In 1^26 the jubilee of 
llie invention (»f llie telephone by Alexander Graham 
bell will be ( elebrated. 'fhe j^reat advances recently 
inach* in automatic t<K phone stations where the 
Operator is entirely eliminated and the subscriber 
himself makes the re(|uired connexion are Well desj ribed 
as marvellous. What were considered wild dreams, 
twenty years aj^^o, of the luture of radio-communiea- 
lion have been completely realiseil in ev eryday practif e. 
'riie (‘ommonpla.ee raflio- broadcast in;4 of to-day ap- 
peared outside the bouruls of possibility a lew years 
a.|^o. 'Thirty years a^o a shi|) at sea was completely 
isolat(‘d from the life and thou;<ht ol the World. It is 
nou' in continuous cornmunic'ation with the land and 
with every shi[) within a ran.i^e ol ncuiy miles. Prol. 
loWe poitits out that in no bram h of i ieetrit al en.^iiua-r- 
is then* any (juestion of finality beini^ attained. 
Rapid development is takin.^^ place in every directum, 
and new natural sources of energy are continually 
bein^ utilised for the bem^lit ol humanity. 

Nation.m. IIk.m.tii ani) Puvsjpn:. 


su(‘h chan^u's are rnakiiyi,^ the race The tend- 

ency of publi(‘ health measures to the survival of 
inferior stocks may on the contrary have the reverse 
effect, and the declininf{ fertility and marria<:e rate of 
the classes with the best physique in recent >'ears is a 
matter of .serious import for the future. Such eu.aenic 
considerations, which are of primary importance in tin; 
determination of national physkpie, are scarcely i^iven 
t'.eir full weight in the addre.ss, and its optimistic tone 
will not appear to all students of racial problems to 
! be ju.s tided by the facts. 

! 'The ( losin^^ plea for an extension of anthropometric 
i irnestiLiations in llritain, using the term in its wider 
j sense, is, how(‘\'er, well woVthy of consideration, for, to 
i (|uott‘ from the addre.ss, ‘‘it is only on the basis of 
careful physical and mental .surveys that legislation 
dircctcrl towards social and racial hygiene could 
})ropcrly be introduced and rightly justifiefl.” When 
j the board of JOducation refu.scs to count(‘nance the 
! loss of hall a day’s edu(;ation for the purpose of 
' anthrojjonu‘tri(‘ resean‘h on modern lines on the 
adoles(‘ent bo\'s of a London school, one can only 
conclude that britain has not yet awakened* to the fact 
that the ku k of such information in this country is a 
deplorabl(‘ handicap to the intelligent discu.ssion of 
such (jiiestions. 


In his {)residential address to the .Section of An- 
thropology, on “Health and bhysi(juc through the 
(’enturics,” Dr. ('. Shrubsall n-views some of the 
evidenci' relating to improvenu'ut or deterioration in 
national j)hysi(jue from ('arly times, and more especially 
under industrial conditions. Referring to the rcient 
recruiting experience in britain, he rightly |)oiiits out 
that thc‘ Natioijal Servi('e Survey of m)17-iS co\ (‘rcd 
a po])ulation from which the best ])hy>ical material 
had already been taken, and the marked inferiority in 
the average stature deduced from these returns as (om- : 
pareil with that of recruits of british parentage drafted j 
from tlie United States may be partlv due to this lact, I 
but also no doubt to the tendenev’ of the best physic al 
types to emigrate. St’hool medical and recruiting data 
agree in showing the inferiority of the industrial as 
('ompared with the rural po|)ulation.s both in stature 
and general ])h)’si(|ue, but we are told that there is 
little or no evichaice of deterioration of anv one racial 
tvpe in either respect since the beginning of the in- 
dustrial era, but rather the rever.se. 'Tlu* great increa.se 
in the expec tation of life at the younger ages, whic h 
has undoubtedly occ'urred since Roman times, has been 
accelerated in tlu* last two decades, as shown by the 
most rcM'ent life tables. 'The falling death-rate and 
improved hc.*alth ol the towns must be largely dm* to 
gradual removal of .ulv'erse conditions of labour, 
housing, and sanitation, which probably reached their 
worst level early in thi* last century, with the con- 
seejuent stam|)ing out of certain epidemic’ di.sease.s and 
rccluc'tion in infant and adult mortality. 

'To t)roc'eed from this, however, to draw the con- 
clusion that we are therefore* physically and ini’iitally 
a titter rac'c' is only, it may be urged, to create a faLsc 
sense of security. 'I’he evidence* that the’re has i)een an 
advance* in |)hysie’al aiiel mental character.s at all e'om- 
parahle with tlu* impre)V’ement in envire)nment, if at all, 
is me)st inconehisive, though it e'annot be doubted that 


ScKciFic Trkatmknt of Infections bv Artificial 
Rf.mkdtes. 

Io)K his preside‘ntial address before .Scc'tion I 
(Phv'siologv), Dr. II. IT. Dale chose lor his subjeeL 
“ Pre>gre‘ss and IVospects in Uheme)therapy,” vvhich he 
(leTmed as the* specific treatment of infectiems by 
artille ial re*medies. He show'ecl how rce‘e*nt inve^stiga- 
tions have allempteel te> solve the diflicult problem of 
the method of ae'tieni of specific remedies. The* v iew 
that a drug ae ts as a direct poi.son to the parasite is ejuite 
insuTlicient, as also is Khrlich’s doctrine that in e)rder to 
be spec ific' a drug must have a maximal affinity for the 
jiarasite and a mibimal one for the tissue's of the host. 
It is be*e’oming inereasingly evident that drugs act 
favourably ne)l only as a result of any ae tion tb(*y may 
have on the parasite, but by virtue; eif the re^sponse of 
the tissues of the host. Ehrlich and Shiga. .she)W(*d that 
'Trypan red vveiuld e ure a mouse infected with Trypano- 
soma etjitiniim, but that it failed in the* e-ase eif the 
guine‘a-pig, rat and deig infected with the same Irypano- 
se>nu*. Similarly Bayer “ 205 ’’ rids mice of trypano- 
some infections but is mue’h le.s.s activ'e in the .same; 
trypane).somes in the* e)X and horse;. 

It is evident that the host fae'teir plays an important 
jiart in the curative process. Jiihrlich found during his 
experiments with atoxyl that strains of trypanoseinu; 
lx*c'ame resistant to the drug, and that this vv'as main- 
laim*d though the virus vv'as passed through a leing serit*s 
of mice. Mc.snil and Brinuint, however, showed that 
if the virus was passed into the rat it vv'as no longer 
resistant, though when again inoe ulate.*d into niie e the 
resistance became at emce apparent. It vv'eiuld se'cm 
that the trypanosomes in the mie e had bceoine* tolerant, 
not of ateixyl itself but of some product resulting from 
thc action of atoxyl on the ti.ssues of the mouse, though 
.still remaining susceptible to a similar substance* de- 
riv'ed from the action of the drug on the tissues of the rat. 
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Neither JVyjijaj^hlue nor Jhiyer “ 205 " — and this is 
true of many otficr specific remedies- -has any visible 
toxicity for trypanosomes when applied to them in 
vitro, thoiij^li some physiological change is brought about 
as demonstrated by a loss of virulence. Salvarsan has 
no lethal action on spirochaetes or trypanosomes in 
vitro, but after reduction to the corresponding arsenoxide 
it is intensely toxic to them. Voegtlin and his co- 
workers ha\'e produced evidence that such a reduction 
or oxidation resulting from contact of the drug with the 
tissues of the host accounts for its remarkable action in 
.spirochietc and trypanosome infections. Levaditi 
demonstrated that atoxyl became lethal to tr\4)ano- 
somes in vitro after it had been incubated with an 
emulsion of liver, and he supposed that the actual 
<11 rati ve agent was a substance tryj^anotoxyl result- 
ing from a combination of atoxyl with some constituent 
of the liver or otlier tissue. Similarly, the therapeutic 
action of bismuth salts was attributed by T-evaditi and 
\icoIau to a similarly produced “ bismoxyl.'^ Voegtlin 
has showft that the toxic action of the organic arsen- 
oxides on trypanosomes and host tissues is depressed 
if various sulphydrile compounds are injec ted simul- 
taneously with the drug, and as a result of the work of 
Hopkins he 1 ms suggested that the resistant strains 
referred to jibo\'c may be due to the trypanosomes 
having ac(|uircd a capacity for producing such sulphy- 
<lrili* ( (.)m])ounds in excess of their vital needs. 

Anotlici illustration of the participation of the 
tissues of the host is seen in the case of emetin in amcebic 
dysentery. .'l'h(* alkaloid has no action on the amcebje 
in vitro, but is (;ndowed with remarkable therapeutic 
])rot)erties when administered to human beings suffer- 
ing from this infection. It appears to have little or 
no action on the same infection in cats. Whether the 
drug so affects the human tissues that they are no longer 
capable, of affording nourishment to the amoebic, or 
wliether the iinicebiE themselves arc weakened so that 
they fall \ ictims to the natural protective power of the 
host are problems which still await solution. Morgen- 
rot h has expressed the opinion that (juinine acts in 
malaria liy combining with the red blood corpuscles 
iind so rendering them unsuitable for invasion by the 
young parasites. 

The tissues of the host may influence the action of a 
drug in another way. They may fix the drug so that 
its rapid excretion is prevented and by a gradual libera- 
tion of small (juantities of the drug itself, or of some 
sul)stance they have elaborated from it, prolong the 
action on the parasite. Morgenroth has shown that 
“ Rivanol ” is fixed by the red blood corpuscles or 
subcutaneous tissues and in inflammatory conditions 
due to streptococci it is gradually given up and retards 
the development of the cocci. Similarly Bayer “ 205 
is held up in the body for long periods, for animals 
whi('h hav(? received a dose of the drug arc protected 
against infection, while the serum of such an animal may 
actually l)ring about a cure in one already infected. 

It has been shown that Bayer “ 205 ’’ enters into com- 
bhialion with certain constituents of the blood which 

tliereby altered in character. 

Tt is along lines such as these that chemotherapeutic 
investigations are being coriducted, and though in 
miuiy cases it has appeared that specific remedies have 
i'cen •discovered empirically, during recent years 


advances liave been made which go far towards afford- 
ing a rational explanation of the various mc('hanisms 
involved in their action and which, in the future, will 
yield results of importance from the point of view of 
practical therapeutics. 

Purposive Striving as a Fundamental Catei.orv 
OF Psychology. 

Psychology is something of a newcomer among 
the sciences, so that it is not surprising that there 
should be doubt about its standing among its older 
sisters. Psychologists arc not quite sure what it is 
that they arc studying, or how they should study it. 
Some of them doubt whether their subject is a branch 
of physical science at all ; others think it w'ould be 
valueless if it Were not. Prof. W. McDougall de\'otes 
his presidential address to the Psychological Section to 
reassuring his faint-hearted colleagues. ITe insists that 
it is the business of the psychologist to study his 
subject by any and every means within his pow'er, 
w'ithout casting side glances at w'hat the students of 
ph^^sical sciences are doing or troubling about what 
they may be thinking about him. Above all, he should 
not restrict the scope of his inquiries for the sake of 
preconceptions about what is correct scientific pro- 
cedure ; the end will justify the means. He rebukes 
equally the “ behaviourists,’’ who want to confine 
tlicmseh'es to purely physical methods, and the subject- 
ive school, who refuse to make use of observation of 
physical j)rocesses. ITe rebukes also those who try to 
lielong to both schools with the help of the doctrine of 
psycho-physical par^illelism. 

Prof. McDougall conceives of psychology as the 
study of human nature, and therefore psychologists 
must take account of all the facts of human nature 
w^hethcr they like them or not. No intelligent dis- 
cussion of humfin aflairs is possible, as he points out, 
without the use of such terms as motive, intention, 
desire, will, responsibility, aspiration, ideal, striving, 
effort, interest, all of which involve the notion of 
purposiveness. Any system of psychology w'hich 
excludes such a notion or explains it away is doomed 
to sterility and can never find much application to 
practical affairs. Applied psychology is now a reality 
both in medicine and industry. Those who have been 
successful in this field have not been doctrinaire 
behaviourists ” or subjectivists, but observers who 
have been ready to study the facts in any way they 
could and leave the theories to look after themselves. 
This is very sound advice of Prof. McDougall’s, and 
might well be taken to heart by students of all possible 
branches of knowledge. 

Physiological Aspects of Parasitism. 

In his address to Section K (Botany), the president. 
Prof. V. H. Blackman, 'dealt with the relationship 
of host and parasite and their mutual reactions. The 
differences between animal and plant pathology wen- 
first noticed, notably that relating to disease-resistance. 
In animals, the resistance mostly studied has been 
acquired immunity, a type not known in the plant 
world, where the resistance existing is natural im- 
munity. Whatever be the behaviour of individual 
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< r|K in ()I;infs altr/' a |)afa->iti» uttcifK. llirn- no 
ai«|iiinil nsistaiKc and no litaicral IxuliK' miction 
lo disca.M-. hcncc the appli* alion ol .^criim therapy 
would appear to he f>rcejuflial. I^\ en if such sera 
I mild he prepared, iheiv would he llie dilficully of 
tr.insniltlini( tiu* suhslances throu^liout the ]jlant- 
li'^sijes and the ])assin;r on of the imiunnity accjiiired 
to t!ie new* organs which .ire (onstanlly developing. 

With rej:;ard to the processes <oncerned with the 
iU hit'venient of jiarasitisni in plants, the two ( hii‘f 
iiKides of entry, apart from wounds, an* ihroneh 
sloinata,l pores or hy actual jicnet ration, 'i’lie entry 
tlironeh the stoma is « learly the ino^t laeilc one (ihoiiah 
the nature of the reaction w'hich hriniis it alwuil is '.till 
oh-i lire), and il is .',omew'hat ol a hiol(ud< al pu//l(‘ 
that an\ i;erm-lul)e should follow the hard road ol 
epidermal pi'iielratioii. 'I’he |jrohahilil\ ol a ne;iati\e 
clicmolropism ol the ^eini tiihi' to its own waste 
products jilayine any considerahle rart in the process 
doi's not aj)pear to he viry stronjj^, and tlu* evidence 
lor a jiositive ( hemolropism lo suhslances diffusin.^ 
Iroin the host cells is insuriicient. It would seian, 
therefore, that a contact stimulus must play the major 
part, thou;.ih it is unlikely that thi»^molroj)ism (steriM)- 
tropisin is suej^esti'd as a more satisla< tor\' term) is 
alone ri'sponsihh* lor penetration. With re,i»ard to 
the actual mei'hanism involved, Prol. Ilkukinan and 
his eollea;^ues have j)Ut forward stron.^ ev idence for the 
view that the t)roeess is jnirely mechanical and that 
en/ynies play no fiart. 

'I’he elucidation of the (juality of natural infection 
has heeii studied particularly in the Ivrysiphaceie 
.md rredinea\ In llu* latter i;roup, Miffen and his 
collea{ 4 ues have shown that resistance in PiNrinia 
in wheat is really the result of hyjiersensitive- 
ness. 'I’he mesophyll cells of the resistant variety are 
readily infected, Imt the infected ( ells react .so violentlv 
that thi'V are killed and the invadinj^ parasitic' hvpha* 
with (hem, llypersensitiveiiess has been shown hv 
Slakman to he tiu* key' to resistarn'e of Amerii'an 
wheats to l\ graminis f, tritici. Then; is no recovi'ry ! 
of attacked cells and no production of antibodies i*ither : 
in susceptible or resistant forms. 'I'lie dilTi'rence in 
the beliavioiir between the cells of the two classes must | 
lie in the differences in the normal physioloj^ical pro- 
cesses. Hence this asj)ei’t of plant patholoj.-y is 
depiaident for its advance on plant jdiysiolo^y. 

Acadkmk' Krkiodom. 

I’RiNcie.vi. 1VRNK.ST liARKioRS presidential uddrc.ss to | 
Section h (Kducalional Science), on “'Hie Xature and j 
( onditions of .\cademie jM'eedom in Universities,'* is I 
oj)portune and much to the point. Kor one tiling, the j 
remarkable i^rowth of modern universities in Kn'^land ! 
ill the last two decades has raised the cjuestion of j 
academic freedom in a new form, and for another, a | 
little clear thinkinn upon a subject witli so many rami- j 
l!cation^ is very desirable. Dr. Uarker realises the I 
’■ tanaled web of environment ” in which the modern I 


universitv is placed, and does .S(unetJun.u to unravel it 
His analysis is olear^ lo.i^ical, and thorouL^h. .\t the 
outset he makes a verv proper distinction lietween the 
freedom of the teacher and that of the univ ersitv'. lie 
then proceeds to discuss each .separately and in .some 
detail. 

Perhaps the first part of ])r. Parker’s discussion will 
prove rnort* interesting to the average universit v teacher 
t!ian till* .second. In it he deals with the freedom of 
the teai'her, and, true to his own princ iples, does not 
hesitate to e.xjires.s himself with that frankuu'ss and 
frei'dom which he desiderates. He raises many' points 
and lias somethin):*' of interest to sav on most of them. 
While we may' aijree with him that a professor is 
wise to he severely moderate ami master of himself,’* 
he will probably aj^ri'e with us that such wisdom, with- 
out Dccasional rekphses, would make academic life, to 
.sav' the least, somewhat dull. A‘»ain. while we may' 
aeree with him that “it is diflleult to lie at once a 
publicist and a scholar,” lie will probably. aL^rce with 
us that il professors had become* public i^ts only “ in 
the arav'ist emi‘ri*ency.** public' life would have, been 
much the poorer for the limitation. His remarks upon 
the dinicultics which may arise in handling suc'h suh- 
1 jcM ts as history'. ‘^ov'ernmt'nL, economies, and modern 
i kin;*uai;(‘s are specially' perlincnU and it may well he 
; true, as he sc(*ms to think, that the cause of academic 
I freedom in the future w'ill he f()U,i»ht witli ri\nard to 
' chairs c'onnec'tc'd with the subjects of politics and 
; economics. 

1 It would have been interesting^ to have* had Dr. 

Parker’s views on iiniv'crsily' teac'hers as ]>arliamentarv 
I c'andidates. He sec'ms to think that sueli candi- 
dature's raise “ desja'rate diflii'ultic's,” but does not 
I state what these diflirulties are. Perhaps thc'v are not 
I so ereat as he thinks, and it may he that there would 
be advantages kir^c'ly outvvei^diin< 4 - them. Hen' it 
j woidcl seem that Dr. Parker, contrary to his u.sual 
I prac'tice, jiassi's over an important i.ssue. and cim* whieli 
I will become' increasiiii’ly important in the future. 
A)»ain, it is c'urioiis and apparently illo.i^ical for so 
dou.uhty a champion of academic freedom tc» su^j^est 
that the profi'ssoriate should elaborate iind enforce 
amon^ themselves a code c^f profes.sional conduct. It 
would b(‘ immensely interesting^ to attend a eonferenee 
or ('ouneil which set out to draw up suc h a code ! 
With two (jualineations Dr. Parker, so far as the in- 
dividual professor is eonc'crned, is in fav'our as a general 
principle of freedom uncontrolled by any assumption 
of res{)onsil)ility by the university. 

With regard to the sec'dnd part of the address dealinji^ 
with the broader question of tlie fri'edom of the* whole 
ac'ademie eommunity. Dr. Parker, after a slio/t 
historical reference, confines liimself lari^i'lv to tlie 
disc'ussion of university finanee and its <ieneral effec t 
upon academie freedom. Here, a^iain. the whole 
position is thoroitahly probed and its manv implic'a- 
tions larefully considered. The whole address is 
thoul;ilt-prl)vokin^^ exceedingly well liandled, and a 
distiiK't eoiUribution U> a subject c)f vital importance. 


R. X. R. (.'l AKK. J.IMriKO, I'.dht.i 
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Crystals and Cells. 

T TXTTL vTr\- rt'ccnt \'car.s, tlie addresses of j)resi- 
V. ' dents of Sections of the British As.soeiation 
were never made sultjcrts of formal discussion. The 
addre.ss delivered on Mondav, August ii, by Sir William 
Bragg to Section A (Matheinatical and Physical Science) 
of the British As.soeiation meeting at Toronto departed 
from the former eii.slom in being an introduction to a 
joint diseij.s.siun with Section B (('liemistry), on crystal 
■ stnu'ture. Sir \\'illiam Bragg exjdained how X-rays 
have made it ])ossible to analyse the structure of 
crystals, thus opening up the eh(‘mistry of tlie solid.* 
The X-rays lell us the number of molecules in tlie 
erx.slal unit and tlic mode of tbeir arrangement, on 
which, of course. man\' properties of the substance 
de])end. It ma\ be noted that just as there are uloius 
of silicon and of oxvgiai, and a niolccide of sili('oji 
dioxide, so tlu‘re is a crystal itait of quartz consisting 
of three nioIetTiles of silicon diiixide arranged in a 
])artieular way. There are thirty-two classes of 
crystals. a<*eording to the kind of external symmetry 
whi('h they di.splay ; but now that he can look into the 
interior of tlie Sir William Bragg finds that 

there are 230 different modes of internal arrangement. 
This is a new kind of er)’stal-gazing. 

Tl lias ofu*n been asked why a crystal should grow 
(“ Lapid(‘s (Te.scunt/’ said Linnieus) in a solution^ 
(‘sjieeiallv when the sulistanee in solution is difforenl 
from that of the crystal, ihougli crystallising in the 
.same style of architecture. There is a welcoint; beam 
)f light in Prof. Desch’s paper on the crystal surface, . 
or it .shows that the aiiloml) of the atoms on the space 
latti(T of the interior, where they are lield in position 
by forces symmetrically disposed, is not shared by 
those on the surface layer, wliere tliere is surface 
tension and a wi'lcoming, so to speak, of support by 
accretion from without. At liigh temperatures, it is 
noted, the surface tensam may be sulfieient to cause 
rounding of the sharp angles of a crystal. 

The key-note of th(; Toronto meeting seems to ].)e 
“ ('ontrol,'" for we find J^rof. F. W. Gamble, in his 
presidential address, telling the zoologists that “ zoo- 
logical problems liave become jiroblems of control,” 
not much in the wa}* of restraint as of ‘‘ quicKcning.” 
“The infinitely varied animal filirie appears to be the 
exf|iiisitely balanced individual expression of ])rocesses 
that quicken and restrain.” “ Tf to succeed is to coinc' 

U]) from below, the actual animal lift that succeeds must 
he but a fraction of tin* submiTged rec'cssive lifi' that 
experiment reveals, 'riiese recessives when artificially 
bred are no mere cri{)ples. nor disconnected with the* 
evolution of normals. They show us something of 
the depths of animal nature, and help us to realise that 
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l)Ut Utr tilt* of or^^anic rt*;,ailiition we should he 

even as tlie\*. Jiut the stLaiy of such analysis as a 
hranrh of zooloi^y leads tf) an ev'en nir>re strikinLC result. 
N'nt only dras it re\'('al the exi’.tenee of tliesc* suh- 
iKjrnials, hut also it aeeoiints lor the defeition of 
(ertain espeet^'d off [aine. 'Fhere are non-viahle 
( onihinal ions of liv ine suhstanees. 'I'hese enterin.i^ 
the CL'L’ that .dioidd h'. e\|)eetati(jn |jroflue(* a male, 
retider the* e.e.u ini aj)ahle ol de\ ( loj)ment. That 
lainiU' will he i-iie oi daiiijliters onlv. "I'he e\i'*ten<<* 
and the eon I ml of let lad factors i^ one ol the most 
sienihiaiil di.’.eoveries of the underworld.” 

Prof. (lanihle is a strong' swimmer and he led his 
andienie into deep waters in his dis< ii.^sion of Prof, 
('hild's Inpothesis of metaholie gradients. 'I'hat is to 
.sa\‘, there i^ in an animal like i Planarian worm a 
p,radation in the intensity (d ehcmii al ( hanee or meta- 
holism Irom the head hack wards. 'I’he rate inenaises 
a^ain at a ])oint lar down the body and thin falls to 
the tail-end. 'I'he .seeoiul, .smaller jieak marks the 
phu'e where the worm di\id(‘S transversely in it: 
asexual multi[)lieation ; it marks tiu* site of tlu* future 
head (d iIh* eomin;^: daiiiditt'r ! Prof, (lanihle rei^ards 
the sui‘i;e.sti\ eness of the e\ idenee in sup])ort of the 
j^radit'iU h\pothesis as exeec'dini; its ('oneliisi\'ene.ss for 
till* tiiTK’ heini^. Ih* ^oes on to discuss with insight the 
periodieitv of \'ital limelions, the prohh‘m of nervous 
control, the control of en\ ironment , and tla* li^htenint*- 
of the eves that will I'ome when people laki* zoolot^y 
seriously. 

In his address to Section M (AL’i ii idture), Sir John 
kiissell discussed “ Present-day Prohlems in (Vop 
Prodia t ion.” One of the hiLi eonchisit)ns that has 
t'meri;e(l of n*eent years is that tlu* plant is an even 
more ])lastic organisation than we thought ; it can he 
niouhled to a notahh* e\ti*nt, thoiij^h within <'e?*tain — 
verv uncertain limits. One way of doiiyn this is the 
Mendelian method of pickini^ out desirahle unit char- 
aet(‘rs from jilants in whii'h they occur and assemhliii”- 
them in a new |)lant. 'The other way is selection, in 
whii h a di'sirahle ])lant is I'ansed to jiroduce .seed from 
which stocks are nudtiidied. .\ second i;enerali.sation 
is that the soil is not a fixed, constant thim;, hut is 
|)iilsatine with change, 'fhe tnicro-oryaiii'-nis fluctuate 
continnall), and eviai the mineral jiart of the .soil is 
not i-onstant in comjiosition, “ Modern re.search work 
shows that many of the properties ih‘tcrmininif fertility 
in soils are due to the soil colloids, and .some of the 
most im])ortant are attrihutahle to calcium complexes, 
'fhese are unstable and are affected by the soil 
water." 

Sir John Russell spoke of the control of the plant, 
the control of environmental factors (for example, hv 
hi^h“tension i‘lcctrit' discluirue), the control of soil 
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factors, and the control of soil organisms. But he 
.sounded another note, too seldom heard in these 
utilitarian days ; he spoke eloquently of the value of 
.science for its own sake. ” llow^ many farmers know 
anvthiiig about the remarkable structure of the soil 
they till, of its fascinating^ history, of the teeming 
])oyjulalion of living organisms that dwell in its dark 
rece.sses, of the wonderful wdieel of life. . . “ Xo 

on(“ knows much of these things ; hut if we knew' more, 
and could tell it as it deserves to he told, we should 
hav(* a story that would make the wildest romanc(‘ of 
human imagination seem tame by comparison, and 
would dispel for ever the illusion that the (*ountry i.s 
a dull place to live in.” 'flu's is well said, 'frust the 
agriculturist, fundamental utilitarian as ho is, to he 
loyal to the life that is more than meat. 

.\ familiar experience at meetings of the Jlritish 
Assfx'i.'itimi, es])e('ially if one wanders out of “ one’.s 
own Se<*tion,” is a co(‘rcive al)andonment of facts and 
conclusions w'hich one had treasured as absolutely 
certain, 'fhis holds for the 'Toronto meeting. 'Thus 
it used to he (‘ommon teaching that the earliest Pre- 
( amhrian rocks represented the original crust of tlu; 
earth, lormed as it I'ooled from a molten to a solid 
condition. 'This w'as a (‘ornfortahle view', for it gave 
one, .so to speak, a geologic'al jumping-off place. l»ut 
Prof. A. P. Coleman has y^unctured our illusions in his 
pa])er on “ Pr(‘-('a.mhrian Climates.” Tor it seems 
that there w'as before the (amhrian a. long ])eriod of 
desert conditions and a making of red .sandstones ; 
helore that w'as a time of cool moist climate and a 
making of grey carbonaceous slates ; and before that 
there was a. JTuronian Ice Age. “ Below' this, after a 
pn»found break, is the Sudbury or 'Timiskaming series, 
mostly of w'ater-dcposited materials, including 4000 
feet of w'ell-handcd greyw'ackc and slate, evidently of 
seasonal origin. 'This gritty hut well-e.stahlished 
material and some boulder conglomerates make one 
suspi'ct a cold and perhaps glacial climate.” So the 
story runs ; and the Prc-( 'amhrian l)asis, once regarded 
as primordial, is show'n to have behind it a stupendous 
history. 

it is w'ell know'll that tw'o forms of dige.stion - intra- 
cellular and cxtra-('ellular — occur among animals. 
Intra-ccllular digestion, w'hcre the food i.s taken into 
ingestive cells and then digested, occurs, as Mr. F. A. 
Potts points out, in .sj)onges, stinging animals, flat 
w'orms, and molluscs, often accompanied, however, l)y 
the extra-cellular method w'here the secretion of a 
digestive juice dissolves the food in the cavity of the 
food-canal. 'The latter is the exclusive method in 
Annelids, Arthropods, Echinodernis, and some smaller 
phyla. “ Tn the Gastropod Molluscs digestion in the 
fle.sh-eating forms is mainly extra-cellular ; in the 
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vegetarians it is largely intra-rollular.” In sonic cases 
of specialised diet the intra-cellular method is prominent, 
as Air. Potts illustrates by the case of the wood-boring 
Teredo. In some wood-eating Arthropods like ter- 
mites, in which there is no intra-cellular digestion, 
tin; function has been taken over by symbiotic in- 
fusorians. 

in an interesting study of sex-development in fowls. 
Dr. F. A. F. (Vew projiounds the view that the genetic 
(.(aistitution of the individual determines what may be 
(“ailed th(‘ internal environiiK'nt in the direction of 
“ femaleness ’’ or of “ malcness.” “ Jn an internal 
(‘jiNaronment of ‘ feinalencss ’ the embryonic gonad 
becomes an ovary, in one of ‘ maleness ’ a testis. The 
bird has an ovary because she is a female, a testis 
l)ccause Ik; is a male. The type of plumage is deter- 
mined by the type of metabolism which obtains at 
lh(‘ time of its devcloyiment, and is not a. response to 
any s[)ecific influence of an internal secretion elaborated 
by the differentiated gonad.” The jihysiological theory 
of sex, championed by Geddes and Thomson long ago, 
is Juix'ing its innings. 

Dr. F. A. Dixey’s ])apcr on the minute S(‘ent- 
dislributing structures in white butterflies is of note- 
worthy interest. There are secretory (‘clls and dis- 
tributing scales. The scent-distrilaiting scale is usually 
a rather highly specialised structure, often in tiie form 
of a. flattened lamina provided distally with a fringe 
of ('hitinous filaments, and proximally with a fine 
ilcxible footstalk. The latter ex[)ands into an acc(‘ssory 
cli.se, very \'aried in size and charac ter. The disc' is 
inserted into a s])ecialised soc’ket, within or beneath 
whic.'li are found the cells that sec'rete the sc'ent. kLvery- 
thing is so minute that it is difficult to be sure how the 
sc'cnt es(;apes. Dr. Dixey finds no convincing evidence 
of pores, and inclines to WTisrnann’s view, that the 
S('eiited material passes from the secretory evils into 
the disc, the footstalk, and the lamina. 

The physiologists continue; to discover new regie's for 
liormones. Thus Prof. \V. 15. Cannem and Dr.- A. 
Duerido find that adrenal secretion is increased in 
animals when there is liability to lowered temperature 
hy heat loss. The increased secretion brings about an 
.nc reased metabolism^ a chemic’al c-alorigenesis, quite 
q^art from the muscular movements of shivering. So 
the animal has two distinct line ^ of defence. In another 
paper by Prof. A. T. Cameron, Dr. T. Ingvaldscn, and 
Dr. J. Carmichael, evidence is brought forward to 
Mipport the view that the internal si'cTetion of the 
tliyroid is a compound of thyroxin with some other 
radic'al whic'h considerably increases its aclivity. 

Prof. IT. Wasteneys and Mr. II. Borsook have 
'■ucceeded in effecting the enzymatic synthesis of 
jirotein in peptic digests of albumin. The maximum 
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s3Tithcsis .so far obtained has been j)cr ce nt. There 
is “ incontrovertible evidence " that the material 
synthe.sised is of the order of complexity of native 
proteins. The I'nzjmu' responsilile lor the synthesis 
was found to be Inseparable in ewrv respect from the 
enzN'ine effecting the hydrolysis of proteins. 

Fver\' one is familiar with the hrling of ha\'ing seen 
the .same thing before, though one knows tliat it ('oiild 
not be so. 'Fliis is the jiluaiomenon of “ <^leja vu,” 
which Grasset and J^'reud have e.\])Iained as due to the' 
activation of an unconscious rnc'inory of a real e\ent, 
a fantasv, or a dream, which in soim* wav resembles 
the coini'ident, consck)iis perception. 'I’lie problem 
has be('n rediscussed In- Dr. ]. 'J'. Macf'iinly, who has 
found a somewhat analogous jiathological fihenonu'non 
— the pt'r])le\ity case ap])ari*ntly with a similar 
ob.ses.sivc siigge.slion of familiarit v. As often ha|)]K*ns, 
the ])athologi(‘al throws light on the normal. 

Prof. G. II. Carki'i* has been alile to determine tlic 
amounts of carbon dioxide excreted bv the lateral line 
nerve of the dog-fish, the sciatic' nerve of the frog, and 
the vc'iitral ner\'e cord of the lobster. The* (juiescent 
frog nerve j^roduc'c'd on the avi'rage nine-thousandths 
of a milligram of c'arbon dioxide' pc'r gram of ner^'e per 
minute. In ac tive nerve this was increased In^ about 
Iw-elvc per c ent. Weight for wTight, tlu' resting frog 
nerve produc-es about the same amount c)f carbon 
dioxide as the resting human body does. 

These, howc'ver, are sc'arcvly more than random 
comments upon a few' of the’ extraordinarily intere.'^ting 
series of addresses and jiapcrs presented at 'loronto. 
A more adequate survey- of the wide range' of subjec'ts 
brought befcjre the various Si'C'tions must be reserwd 
for later issues. 

The Metallurg:y of Iron and Steel. 

(1) Lehrhuch der Eisenhiittenkunde : vrrfasst fur dm 

IJntcrrifht, den Helrieb und das Enlwerfen von Eisen- 
Jiiillefianla^en. Von Prof. Dr. Bernhard Osann. 
Zweite neubearbeitete imd erweiterte Auflage. 
Krster Band: Roheisenerzeugung. Pp. xi + 923. 
(Leipzig ; Wilhelm Fngelmann, 1923.) 29.V. 

(2) The Metallurgy of Steel. By TL W. JJarbord and 

J. W. Hall. (Grifliii’s Metallurgical Series.) .Seven th 
edition, thoroughly revised. Vol. 1 : Mc'tallurgy ; 
by F. W. Harbord. Pp. xii + 545 l 41 plates. Vol. 
2: Mechanical Treatment; by ]. W. Mall. Pp. 
XV + 553 + 42 plates. (J/mdon : C. Griffin and (V)., 
Ltd., t 923.'> 32.S'. net each vol. 

W HILST primitive methods of making malleable 
iron or steel were mainly conducted in such a 
way that the product w-as obtained directly from the 



N.'l TORE 


736 

ore witlioiiL a ])r( liininary fiiMnn, alinn^t tlie whok* of 
lli(‘ niodi-rri prodii* t. is ohtaiurd in tho in.statn*o as 
])i^ in)n, a. r«.adilv fusible rnisturc ol inui with earbfai, 
silicon, a!id ot her element , derixed from the ore and 
the fuel, the *■ impniities bein;^ allervvards reinove<l by 
proec .cs bavd on < lillerefit i:d o\idation. 'Tliis roniul- 
alxait method has j)rovrfl in praetiee to have sneh ^Teat 
adx antaee-., both < liemie.d and eeonomie, that it lias 
berume tbe iiniver al (<ia<ti»e. Attempts now beiriL^ 
mack’ tcj rc’-introdme the* old dirc*et process in a i^reatly 
improx'ed foim hava* to contencl a'_:,ainst tbe taet that 
Mmltinv in the- l)last Itimac e, at lir^t si;dit a ernde 
dr\ i( <■ lor e xtrac't in^; iroti from its ores, has reached 
a eondition c)f hie, It ellic ime v, m.ddn;; it \ c*ry dilli- 
c ’lit lor a new proc c■^s to prox'e any snj)<*ri.)rit\ 
in c’eonomv, uhatex’er its aj)par' nt theoretic al ad- 
\ an tapes. 

In spite’ c)f the hmdamental imj)ortanec‘ c»f the* blast- 
fiirnaee, it has rc’c ei\ed less attention Irom scaCntific' 
mc’talliirpists than the proeessi’s for coiu'ert in.p its 
produc t, the c rude’ pij^ iron, into stc’c’l. It is true that 
the’ ])ione’er work ol IMayfair and Lowthian Hell, whie'h 
pa\e’ a se'ie’iitilie basis to the’ c'he’mie*al proc'css ot ore 
rc’cluetion, has be’en followc’d by many intercstin;; re- 
searc'he’s on the* e*c jiiilibrium betwee'ii iron, its oxides 
«md the* oxides of earixui, but eve*n these; reac tions are’ 
not yet ])e*rfee'tly unek’istood, and most improvenu’nts 
in the c)])e’rations ha\'e bee*n made e’mpiric’ally. Sneh 
si ic’ntilie work as has bc’e’u done is mostly (lerman, 
and I’rof. Osann’s book (1) is j^reatly superior to 
works which are’ little’ more than eatalopiu’s of 
])lant. 

'riu* new edition cd this tresitise*, whic h is the first 
volume of a e'omjui’hensive' work on the met;dlun;y c'f 
iron, is of xery pu’eat interest. Its attrae'tixT form and 
its 550 admirably c’lear illustrations will make it ]Dopular, 
and it contains information of a di’taileel kind on the eon- 
strue’tion and xvorkinp of the blast-furnaee’ and on suc h 
closely eonnec'ted subjec ts as the* ])re’])arat ion of coke 
and the' utilisation of blast furnac’e* p:as. ('e’rtain limita- 
tions should be* reeopnise*d. (lerman, and to some 
extent Amerie.m, prae'tic'e is described, but refere’nex’s 
to the’ practic'c’ in otlu’r e’ountries is onlv oe'casional. anel 
not alwaxs aeeiirate’: the’ map of the British coalfields j 
on p. 115. lor e\am|)le, failing to show coal in either | 
Vorksliirc’ or ban('a^hire•. and beint^ erroneous in sexvral 
other re'^pi’c'ts. 

With very lew exceptions, all rc’fere’ne’es to litc’ra- 
tore are taken from Stahl iiad /Cisrn, so that the 
remarkable work of the (icophx sieal Laboratorv of 
Washington on the constituents of slaps, the ceiuilibriiim 
diapraius of whie’h are reproelucvd. is attributed to tin 
xvritc’r xvho abstrac tc’d the ])ublic'ations for that joiirnid. 
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The interesting survey of the economic conditions of 
iron [)rodue tion in the j)rinc:ipal countries of the world 
is date*d le;!^, the author stating that the present 
eemditions are so chaotic- as to' make a sy.stematie: 
re-vie-w imjiossible. 

In addition to its e‘harae;ter of an eneyelopyedia of the 
c-onstrue tion and use of the blast-furnace, the xvork is 
remarkable for the* amount of s])ae‘e give-n to calcula- 
tions. .\n effort has been made to give a ejiiantitative 
trc’atment of e*x'e*ry as])ect of the industry, and thi.s part 
ol the* work is to be highly eommende^d. The student 
will find it a profilaldc’ exercise to work carefully through 
a numbc’r of the calc ulations given by l^rof. Osann, and 
in so doing will be impressed by the nee'essity for main- 
taining exac tly the balance betwc’CTi a number of fai:tors, 
on whic h the* c’fiic’ienc-y of the furnae:e depends. The 
Ixnglish reader will do well to c-ornpare the important 
paper by K. ( Ic’ments in the Journal of the Iron and Steel 
Institute* for 1(^20, in w'hie;h he will find the e|uantitative 
data for Ixnglish blast-furnaces, worked out in detail 
with all the necessary information for de*termining the 
eflic-iencv. With suedi material before* the student, 
thcTC' is no longer any excuse for the ae-ademic nc’gk^e^t 
of tlie subjec t of the smelting of pig-iron w^hich has so 
long prex ailed. 

'I'here are some dc’fec’ts in the arrangemeait of the 
book, a subjec't being sometimes cut up into separate 
.sec tions, whie’h are sc-atterc’d through differe’nt eduipters 
xxithout ap])arent re;ason. The full table of e'ontents 
and good index make this defect less serious, although 
irritating. ( asting in the pig-bed only receives a few^ 
lines, although machine casting in moulds is rather more 
fully de’.sc ribed, and it is not (dear wliy .so e.ssential a 
part of the ])roc'ess should be neglected. The physie'al 
e'hc’mistry of the xvork is rather weak, and occasionally 
.some bad mistakes are made, as in the account of 
“ mixe'd crx’stals ’’ on ^j. 622, but a real atte’rnpt has 
bei’ii made to gixe an account of tlie cliemistry of iron 
smelling, and tlie survc’y of the chemistry of slags is 
more .satisfactory. Revision of the purely scientific 
.sections bv a jdiysie'al chemist xvould be of advantage; 
but with this re’servation the book may be recommended 
to metallurgists generally. 

(2) 'I'he sexeiith c'dition of tliis, the* most important 
Ixnglish text-book on the manufacture of steel, is greatly 
enlarged, and now forms two massix'e volumes, which 
are sold separately. Since its last rex’ision, progress in 
the design of plant, in methods of working, and above 
all in the .scientific’ understanding of technie-al proce.s.sc.s, 
has made ehange.s in the* pre’sc’utation of tlie subjec’.t to 
students vc’ry nec e.s.sary. 'I'o revise a xvork of such wide 
.scope, full of illustrations and tables, is naturally a 
[ diriiciilt matter, and it is perhajis not surprising to find 
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tiuit the revision of the first volume. cspeeiall>’, leaves 
much to 1)(‘ desirefl. 

'I’o ^ive a elear and systematie account of the industry 
as it exists to-day would have meant the complete re- 
writing of much of the hook, and the easier ])lan, of 
initM-polating new material at intervals and revising 
portions only, has been adopted, 'rhe conse(|uence is 
that whilst the new edition of TTarbord and ffall must 
retain its place as the standard work of referenc'c on 
the metallurgy of steel, the serious student or j)ractical 
.slc(‘l-niaker will often turn to it in vain for information 
as to the practice or knowledge of the yjreseiit day, and 
at other times will find descriptions of processes or 
statements of theory which are antiquated, using 
the word in the relative sense whii'li is natural in 
connexion with a subject which makes such raynd 
advances. 

The. defect is most noticeable (in the scientific side. 
The accounts of the ydiysical chemistry of the iron- 
<‘ari)on .system, and of the influence of temperature 
and other conditions, including the presemv. of fon'ign 
elements, show the grafting of fragments of luwv know^- 
ledge on to the old stock, whilst the student of to-day 
jiec'ds a clear summary of th(‘ state of e.xisting know- 
ledge, incorj>orating the dis(*overies w'hii'h ha\’e been 
reached by modern methods, Tn a work which is hess 
historical than practical, it is disappointing to fin<l so 
much space given up to dead controversies, IIk' interest 
in which has disappeared owing to the inlrodmlion ot 
new methods. Ihir examine, the riv'al views as to the 
nature of /^-iron and its part in tlie hardening process 
have ('eased to bo of interest since; magnetic observa- 
tions and, above all, the method of X-ray analysis have 
removed all doubt on the subject. For the same reason 
an account of the modern method of pri'paring micro- 
sections would ha\e been preferable to the long nrord 
of methods emyfioyed by successiN'c in\ estigators with 
less i)erfect technique. Moreover, the scientific study 
of the relations Ix’twecn the components of niolten pig- 
iron and the oxidising agents which bring about its 
conversion into steel has made immensi; progress, whic h 
receives no attention in the work before us, the old 
tliermochernical etjuations w'hieh served as ii rough 
guide representing only a part of the story. A good 
survey of this important field is still hu'king, although 
English chemists have contributed mui'h by their 
investigations. 

Closely connected w’ith this subject is the question 
»>f the distribution and influence of segregated im- 
])nrities and of non-mctallic inclusions, the importance 
"f which in determining the (yuality of steel is now fully 
icknowledged. The evils due to these causes may be 
i irgely eliminated hv the e.hoice of suitable methods of 
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I ('asting : but on this matter M urcely any information is 
' given, and the student will ha\T to refer to other works. 

Another .section ('ailing f(.)r dra.sti(' revision is that deal- 
I ing with alloy .steels, 'bhis hram'h of the industry has 
' develo})ed so rapidly as to make the information given 
j in earlier edi^tions obsolete, and it would have l)e(;n 
better to omit the accounts of early work, except .so far 
as is necessary to iwesent the historical aspc('t of dis- 
I covery.and to rcydace them by a modern statement of the 
I alloy .Steels actually found in usc,wit]ia scientifi('a('c()unt 
I of their heat treatment and of its relatmn to constilu- 
' lion. 'rhe. fact is that the steel industry has passed 
j Ix'vond the stage (»f empiiaVul control, and has become 
: .scientific, and no text-book can be regarded as quite 
satisfat'tory which docs not indicate the connexion 
between sc'iemc and ywactice. It is to be lioju’d that 
a bold effort will be made in the preparation of the next 
edition to nmiovt' obsolete matter, and to repkua; it by 
descriptions more nearlv repre.senling the actual state 
of mctallurgii al science. 

'I'be sei'ond volume, dealing wn’tb tin; mechanical 
treatuK'nt of steel, is not open to quite the same ob- 
j(‘('ii()ns. Such treatment is still mainly empirical, and 
i the scit'ntific' calculation of siri'sscs in rolling and forging 
j has only been undertaken by a fiwv y)(*rsons, whose work 
is not \ery g(‘neially known. 'Flie ac('ount of modern 
' plant is ade(juate, and ('onstitutes a valuable collection 
of ])raeti('al infonnation. The chapter on wire, especi- 
ally wire; for rojxs, fails to represent modern pradice, 
hut in the main new’ prot'esses are well dest'rihed. The 
I ])o.sition of this well-known Icxt-hook in metallurgical 
j literature is .i d(*ser\'edly high one, and it has been 


1 thought well ; dire('l: attention to its shortc'omings. 


in the hope that they w ill he remedied. 
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High Frequency Spectra. 

Sprldrosropie del' Ri'mtgevslrahhn. Von Prof. Dr. 
.Manne Siegbahn. Pp. vi 4-257. (Perlin : Julius 
Springer, 1924.) 3.60 dollars. 

O F the many fields of ph^'si(^s which have been 
extensively explored during the past dec'ade, 
none, perhaps, has yielded a greater contribution to our 
knowledge of atomic structure than that of X-ray 
spectroscopy. Since the classic'al experiments of 
Moseley in 1913-14, the development of the subject has 
been rapid, and we have now at our disposal a very 
extensive knowledge of the X-ray emission and absorp- 
tion spectra of the elements. The time was therefore 
ripe for the publication of a volume de\'ote(J, almost 
entirely, to a discussion of the methods and results of 

(; I 
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X-ra\ ^jx-r-troM np- . 'I'ln- jirc'-f'iit is 

inoif Ironic (’oniinu Troni the pen of 
h'of. Si(;*lMlin. who hii. < onlrihiitcd more than 
an\ r to the (li\ (lopinent of the le(hni()ne of 

accurate w :< ■. c-len,u't li mcaMircnicnts in ihi'. rci^ion t)l 
he spiM t nun. 

I’rol. Si(.il>ahn’' attiliidc towards his subject is 
( ■^^(•Mti.dl\ that <d the e\perimenlal physi<a\l. llis 
m.dn ohj« < t is to .ui\ i- a lull account t)f the c\|)crimcntal 
data, at pre-a nt a\ailal)]e, and Ironi tliC'C to jlcdiice 
the laus '.'o\cinin<^ the enuTaon ol X-ray '^pc* tra. 
'I'ImmmcI ic.d < oii.dderat ions are introdini-d in tin* inter- 
pretation <d lliese laws, hut throii.^hout the \'oluinc the 
e\pei ini( ntal side i^ <‘mpha.siscd and theory allocated 
to a se< (mdar\' position. In such a volume it is natural 
to find a \er\ ecaisiderahle section devoteri to detailed 
(les(‘ri[)tions ol the various methods used in the e\])eri- 
mental work. 'These des( riptions, ae<-ompani«‘rl as they 
an* hvexM-llent draw in.^s and ])lales, will provi- itualu 
ahli* not onlv to those who aia* interested in the deter- 
minalitui of X-ra\ wave-lengths, hut also to all who 
wish to he ae(juainted with iiKalern X-ray technique. 
'The author is an acknowledged authority on this 
suhjeet.and anything he has to .sa\ in this connexion is 
well worthy of «'onsideration. 

'The diseussitin of the K.L.M, et('. seiies follows more 
or les"* eoiuentional lin(‘s. \’erv complete’ tables ot the 
latest ai'curate measurements are .jq\en, both for tht‘ 
emission and for the absorption spectra. At present 
tlu‘ accuracy of the determination ol X-ra\ wa\e len.aths 
must depend on that ol other ])h\sical constants, but it 
is no small achievement that, after so slmrt a tiimx it 
sluiuld be j)ossible in many cases to (h’termine relative 
wa vc-lenuths to .d\ si^nitii ant liaiires. 'The author 
emphasises e'crtain experimental work which has so far 
not recei\t(l attcntiein in other books on the subject. 
Most noticeable, perhajis, in this e'onnexion. is the 
a(:i'onnt <d tiu* remarkable e\j)eriments of landh ami 
others on the de])endence of the absor])tion bands of 
such ilements as chlorine and sulphur on their state of 
chemical combination. 'This is the fust detinitely 
established I'ase of the iutluence of molecular I'ombiua- 
tion on thi'se pluMiomeua. Now that it has be(‘n shown 
that the ^alency t)l the atom in the molecule alYec'ts the 
position (d the ed,ae of its abst)rj)tion band, jihysicists 
anti chemists alike will await with interest further work 
in this direction. 'The whole treatment of the absorp- 
tion and emission spectra is I’v'ellent. Not only are 
tables of wavedeni;ths iriven but also of fre<]uencies 
(i/K ami \ I'/K) : a few ob\ ious inaccuracies have crept 
into these tables, but they are m)t sm h as are likely to 
lead to any confusion. 

An admirable sei'tit)!! is devoted to the more theoreti- 
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cal side (j 1 the problem. Mathematical treatment has 
been avoided, but the description of the principles laid 
down by liohr and Sommerleld is sunii-ient to enable 
the reader to follow' with interest the extraordinarily 
manner in which theory ha.^ kept pace with 
experimental pro^re^s. 'J'hc existi*nce of doublets of 
constant fretjuency diTferenc(‘. the connexion betw'ei’ii 
one .'.erics and another, the variation of fre(|uency w'itli 
atomic number and other j)roperties of X-ray spectra, 
are rlis('u.vsed and shown to be natural ('ons(‘(iuences of 
I Join 's atomi«* model. I^'rom the exjxTimental data, 
Jh'of. Sieabahn demonstrates how' it is possible to 
<l( termino the various eneri^y levels in the atom, and how' 
(he le\els so determined provide a remarkable confirma- 
tion of the distribution of the electrons in the atom 
su^;'es(c<l bv liohr from other considerations. The fact 
th.il all tiie lines which these eneri^y levels suggest as 
po^sible do m)t occur in the obser\Td spectra is shown 
to lead to a selection principle similar to that which 
holds for the visible spectrum. The author has been 
mov,i successful in his endeavour to ])resent the theoreti- 
cal asj)e(‘t of his subject with a maximum of simplicity. 
'I'he read(‘r can S('arc(‘ly fail to be impressed by the 
remarkable wav in w'hich a theory, formulat(‘d initially 
to explain the visible spectrum, is shown ^o be immedi- 
atc’ly apj)lieabl(‘ to a region of the speetrum where the 
freejueneies of the radiations are some ten thousand 
times greater. Prof. Sieghahn makes it clear that 
niiK'h work still nunains to lx* done before all the tacts 
deseribed in the earlier ('lai{)tcrs are satisfactorily 
interpreted. Ikirtieularly interesting, as a suggestion 
of furtlier lines of development, is his account of 
Went/i’l’s attempt to ex])kiin the more complicated K 
s[)ectra of the lighter elements as due to tlie existence of 
atoms from which more than one electron has been 
removed. 

Ill the coneluding- chapters the author deals with the 
“ whiti* *’ radiation and w'ith tlie more indirect methods 
whirh liave been applied to X-ray spectroscopy, 
es])e('ially with the determination of energy levels by 
nu'ans of /kray spectra and ionisation potentials. 'J'he 
w'ork in the latter direction has been most siieressful 
in helping to bridge the gap between the X-ray 
region and the extreme ultraviolet. In the form of 
appendices are given some useful tables and an 
exeellen I Tfi hi iography . 

Prof. Sieghahn is to be congratulated on having pro- 
duced a volume wdiieh is not only a necessary addition 
to the library of the X-ray specialist, but is also to 
be heartily recommended to all who are interested in 
the advance, experimental and theoretical, in one 
of the most productive fiidds of modern physical 
research. 
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Lord Avebury’s Life and Influence. 

77/f’ Lifc-u'oyk of Lord Avebury (Sir John Lubbock), 
iS34-j()i,v Coinprisinii; J'lssays by Sir Bernard 
Alallct, Sir Arthur Keith, Dr. A. Smith W'oodward, 
Ih'of. J. Arthur 'riiomson, IT. St. J. K. Donisthorpc, 
l)r. A. C. Seward, Sir ^lichael E. Sadler. Edited by 
his dauL^liter^ the Jlon. .Mrs. Adrian Grant Duff. 
Tp. vii-f'26i. (London: Watts and Co., 1^24.) 
()S. net. 

T he book under notic e contains a short memoir of 
the late Lord Avebury, and a series of appreeia- 
tions of his very numerous activities by scviai e\])t‘rts. 
l/)rd Avebury was an interesting; personality, and lu‘ 
cox'ered so many and so varied interests that it rt‘<juires 
a symposium to estimate the value of tlie work lie did. 

The first of these experts is Sir Bernard Mallet, 
who dwells upon the political and economic work Sir 
[ohn Lubbock did wliilst he was a member of Parlia- 
ment. When he was first in\ ited to become a candidate 
lie summed up the objects he wished to aeliieve as 
follows : “ (i) To promote the study of scicMU'e l>oth in 
.^et'ondary and primary schools. (2) to (|ui('ken the 
re]javment of the National Debt, and (^5) to s(‘('ure some 
additional holidays and to shorten the hours of labour 
in shops.” It is remarkable ho\v by quiet and st(‘ady 
jiersistence he in time achieved, those reforms which 
he set out to accomplish. His name will ever be 
associated wa'tli bank hoIiday.s. Sir Bernard sums up 
his ])ovver as a politician as follows ; 

Sir John Lulibock’s w^hole attitude towards ec'onomic 
questions was characterised by the same sound jndi;- 
ment and common sense. He was, as 1 have mentioned, 
in full sym[)athy w’ith the best economic opinion of his 
day on fiscal policy, Fr(‘e 'IVade, municipal trading, 
and so on ; and in his various addresses and articles 
on such (juestions his touch is so sure and confident 
tliat a reader might almost imagine that his views had 
been adopti'd wholesale from text-books. 1 lis scientific 
habit of mind, no doubt, combined with his practical 
experience of business, gave him more than ordinary 
facility in such matters : but he had furthermore the 
])ower observable in men of executive capacitx' of 
arriving rapidly and without any apparent process of 
thought at conclusions which, once formed, were apt 
to remain unquestioned in his mind. This ])robaf)Iy 
accounts for his remarkable clearness in expo>ili()n. 

I.ord Avebury’s remarkable achievements in anthro- 
pology are dealt wath by Sir Arthur Keith. In the 
middle of the last century, from the late ’forties to the 
sixties, a small company of Englishmen with whom 
Lubbock was associated -he was (juite a hoy, for he 
i ntered his father’s bank in J849 at the age of 15 — 
t ntirely revolutionised the idea of the history of man. 

< onstant contact with (’harles Darwin, a neighbour of 
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his in Kent, had widened his outlook and that of his 
fellow-workers ; and perhaps the most distinguisluM of 
the nianvdistinguii>hed jiiecesof work that Lord Avebury 
accomplished wms in his ” Prehistoric 'I'imes ” and 
“ The Origin of Civilisation ’’ ; both of these [lassed 
through repeated editions and are still ('lassi(\s. 'fhe 
words of Sir Arthur Keith are eminently true when 
he writes : “ Let us have done, om e and for all, with 
the jirevalent notion that his books on the ])re-historv 
of man are the mere aci’omplishments of a clevi'r 
('ompiler. Ht‘ was an original thiidver of a high order.” 

As a geologist Lord .\\'ebury was ('hiell\' interested 
in prehistori*' man, and his geologic'al publications 
were not lugldv spi'cialised in other fields, but his 
knowledge of gt‘ologv gave* a. gof)d background to main' 
ol his w id(‘ly read books. ‘‘ 'J'he Scenery of Switzer- 
land.” for exam])le. was nuK'h more than a men' com- 
pendium or abstract of the works of tlu^ Swiss g(;ologists 
w'hom 1 h‘ (jiiotcd. lb' wroti* from first-hand ]iersonal 
knowledge, and he always had an eminently readable 
style, so that this bo(»k lias addl'd greatly to the 
pli'asure of the numerous frequenters of “ the play- 
ground of Eiiropi'. 

A \erv brilliant study of Lord Avelniry's work 
as ;i zoologist is written by Prof. ). Arthur 'riiomson. 
Altliough Ins published monograph on the ('ollembola 
and 'riiysanura. an obscure group of insects, is still a 
standard Avork of reference, his I'hief fame rests on his 
amazing invi'stigations into the beljaviour (?f animals. 
He was, indei'd, as Prof. Thomson says, ” the pioni'cr 
of till' e.xperimental study of animal behaviour.” His 
observations on the colour-sense of bees, the homing 
of ants and bees, and the beha\'iour of wasps started a 
new chapter in the history of experimental zoology. 
There is a s])ecial chapter dealing wa’th In's fascinating 
.studies on ants b\ Mr. Donisthorjie. 

Lord Avebnia ’s researches in botany are dealt w'ith 
by Prof. Seward, who recounts the ceaseless work 
which hi* did on the interrelation of insects and plants, 
till* methods of jiollinatiun, the form of leaves, buds, 
and stipules, and last of all on seedlings. His love of 
beauty and his great gift of exposition are evidenced 
in all his writings, but nowdiere more so than in his 
w ritings on the yjlanCs he lo\'ed so well. 

Lord Avebury’s business training doubtless enabled 
him to apportion his time so that no one minute was 
wasted. TIow one man could have got through so 
much, how he could have made so many researches 
and so faithfully investigated Nature in so many phases 
is difficult to understand. Doubtle.ss he had many 
helpers. But this total output, as recorded and appre- 
ciated in this book on his life work, is literally amazing, 
especially when one remembers that he was ai tively 
engaged as a successful banker during most of his life. 
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Our Bookshelf. 

I'ht' ('iillirnltil /\rn : ti Ihnidhonh of the Conifer- 

otfs oH(f /j!o\l inifuolunt fUoad Icovid Kvcr^reens 
f>lfinlcd for Ot nonienl in the ( nitnf States and (\inada. 
l'Milr/1 Ir. L. II. Ilj'ihy. Mj). w ii ‘ 4;? | ; 48 [)l;ites. 
(Londdii : M.icniilKm unH ( u . 
n( 1 . 

Tills Ii.'iihNomk* \()Iiiin(' WHS I'ompilcd lor U'.o in the 
I iiilcd SlHlc.s ;in(l liy loiirlrcn Aim‘ri«;in 

< xjicrts in iHitimv, liorl iriilturr, ;ind allied subjei ts ; 

lull il will also 1)1- ol ser\'U(*(in iIk- cHslcrn side <d tlu* 
Allantie, as maiK all the sjxeics dealt with «an he 
seen in liiiylisfi parks iiral tsinlens. 'The ure.it. di\'( rsily 
n| I he llrilish < liinate allows us to i” niu* pari or 

another oJ these islands, an aniazini^ nuinher of c‘Xoli(' 
|)lants, iinjxjrled Ironi alnn»sl es'ery reuion ontsidi! 
the Irojiies. 

'The ^Mcater jiart ol' the text is <'>neerne(l with one 

< lass of e\erL;reens, the ('onilera.; ; hut the five i;eneni, 
Larix, l*seii(lola.rix, 'J’axodiiini, ( ilvptostnduis, and 
(link;^o, w'hieh happi'ii to ha\ e deciduous foliaLce, are 
not (‘xeluded on this ae('ount. 'Tin* other < lass, eoin- 
prisiii!.' the hroad leaved ( veryrei-n trees and shruhs, 
seems to he luon' sparingly eidti\ated in the I'nilt'd 
States than in (iri'at llritain : and only 25 species 
are selected fur desi ript ion. thouidi some <ithers a?*e 
hrii'lly mentioned, Ai'id soils, w'hieh are an essential 
rei|uirenienl lor the jiroper ,t;rowlli ol a < oiisiderahU* 
numher ol hroad-leaved evergreens, are the suhji'ct 

a special article hy Prof. h\ \. Poville, w'hose 
experiments should LUeatly interest eullixalors 
Khododendrons. 

In llu‘ ijjain part of tlu' hook, eonilers ari‘ conside red 
ln»m marly all peunts of siew', <‘\<'ept that ol timher 
pmdmlion. 'Tlu* use of tlu* dinVrenl species anci 
N.irielics lc»r ennament and .shelter is ilu* main con 
sideration. A series ol article’s deal w ith their e Mec ts 
in the* landsc a])c*, and the*ir adaptahilitv to elilferc nt 
soils and situations. Other ailiile^ are concerned 
with modes of pnipa.i^at ion, nursi-r\' management, 
cultivation, attac ks ol insects, eliseases, injuries of ail 
kinds, funnicides, tre-e suri^erx , etc*. 'The inlormation 
^ixe'U on tiu'se suhjc c ts hy the* xarioiis e.\|n*rls c'ccntaiiis 
manv xaluahle hints eni the ehoice, cultivation, and 
care ol conilerous trees. 

'The hotanical part ol the work is due to Altre*el 
Kehdcr, tlu* syslematist ol the Arnold .Xrhoretum. 
In this estahlishment ilu're* are line c’ollections, both 
ol livinj^ tri’es and of dried specimens, w'hieh have 
enahled him to elraw up ac.'curale* de.stTiptions of the 
eonilers in eullixalion. lie has also ])ro\ieled ke*vs 
lor the' genera and species, which render identifie'alion 
easy, e\ c n in the ahse nc’e ol Jlow'ers and e’oiies. 'The 
hotanic al tle*.s( riplions are elucidated hv iiexirlv 100 
e*ni;ravinus in the text, ('onifers are verv varied in 
form anel e oloiir ; and their choice lor landse'ape 
elTect depe'iuls largely on a ])roper knowded.i’e of the 
hahit c)| each species and Narifty when fuliy growm. 
'This is well illustrated hy 48 iLiil-pai.a‘ t)lates/ w'hieh 
dejiict groups and individual spe'e imen.s Ljrow'iuj^ 'in 
Xiw J'lneland. These j)Iates are worthy of studv hy 
landsca[)e gardeners. 

A check-list of all the woody evermoens that are 
oTfered for sale in the I'liited States i.s ^^iven at the 
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end of the hook, wdiieh will serve as a siiji^gestivc' 
j)lantin;^ list. 'Theni is also an adeciuate index. We 
have no hesitaticjii in characterising this handbook as 
a ns(‘ful addition to the literature of conifers. 

The Modern Theory and Practice of Pumping: a 
'Treatise on the Application of the Reynolds-Slanton 
LoiV of a SCO ns Flow to Modern Pumping Problems 
and the Plow of Liquids through Pipes. Ify Norman 
Swindin. Pf). 364. (London ; Krnest Penn, Ltd., 
r924.) 42.V. net. 

'J'jiK first part of thi.s work is devoted to a general 
(Consideration of viscosity, of tluj motion of viscous 
Iluids, and of the resistance to flow in pipes, with special 
nference to the relationship between the many 
emj)irical formulae of the exponential type wdiich have 
been evolvefl in the past, and the dimensional formula 
of keynolds. 

'The introduction deals briefly with the Iiistory of 
modern hydrodynamics, outlining the relationship 
Tut ween the luihaviour of the perfect fluid of the 
mathematic ian and of a viscous fluid. Chapter ii. 
deals with industrial viscometry, with special reference 
to the li(|ulds with wdiieh the chemical engineer may 
he recjuired to deal. Chapter hi. gives a precis of 
Rexnolds’s disc ussion of the two manners of motion 
Ol a fluid, together wdth later extensions of the theory^ 
and (‘haptcT iv. gives examples of the aiiplieation of 
the K(‘yiiolds’s func tion in industrial problems. 'The 
In-atment of this [lart of the book is excellent, and the' 
various points of application to the problems of the 
chemic'al engineer arc* well brought out. 

'The s('('ond jiart of th(‘ work deals with the many 
t\pt*s of pump ill use for ])iimping corrosive, gritty, 
solid-laden, ami viscous lifjuids such as are not in 
geiu*ral handled ].>y the hydraulic engineer. (’Iiapters 
are devotetl to the ram pump, tlie centrifugal inimp, 
the rotary pump, the air-lift, tlie displacement pump, 
and to misc'cllaneoiis pumping appliances, partic*uUir 
attention being paicJ to those types which have been 
di*\ isi*d to meet sjK’cial conditions. 

Wliilc no great sjiaee has been dex oted to a discussion 
of the theory of operation, this is adecpiate for the 
[)urp(»s(' in view. Special reference must he made to 
the .sec tion (li*aling w ith the air-lift ])umj). This forms 
one of the nicist satisfactory di.scus.sions y(‘t published 
of this important hut somewdiat neglected type of 
installation. A chapter is d(woted to pipe lines and 
fittings, and another to the fnimping of oil for the oil 
fuel and }'(‘troleum industry. In view' of the special 
dilfieulties involved in pumping such fluids through 
long pipe lines, this chapter i.s likely to be of much 
va' 

'i’he hook sliould certainly find a place in tlie library 
of e\er\' chemical engineer, while engineers in general* 
hydraulic practice xvill find much that is stimulating 
and of interest in its pages. It is well printed and 
excellently illustrated. A. II. G. 

lliermochimie. Par Prof. F. Pourion. (Collection de 
Physique ct Chimie.) Pp. xii + 363. ( Paris : Gaston 
Doin, 1024.) 25 franc;s. 

The science of thermochemistry owts most of its 
exj)crimental data to the w'ork of Thomsen, from 1853 
ornvards. in Copenhagen, and to the work of Hcrthelot 
in Paris from 1S65. It was originally inspired hy tlier 
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idea that the amount of heat liberated in a eJiemical 
action was a measure of the energy available from this 
source, but this is only correct at the absolute zero ; 
at all other temperatures, therefoi^ endotliennic 
actions can occur, and it is no longer possible to predict 
from the thermochemical data alone in which direction 
a chemical action will proceed. On the experimental 
siile also, the science lias been limit('d by a standard of 
accuracy far lower than can be attained in other 
physical measurements. This lack of aecura<y is the 
more to be deplored since the heats of formation of 
organic compounds are based upon the differences 
jjetween relatively enormous heats of combustion ; 
and the most interesting data (e,g. the heats of forma- 
tion of isomers) contain even largiT percentage tarors 
than the heats of combustion through which the\’ are 
det(‘rniined. 

It is, however, of interest to know' that recent 
developments, in the original laborat(»ry of IkTthelot, 
have led to a very great improvement in the degn'c of 
a(Turac3^ of the measurements. Tliesi' are now' being 
obtained within about i jiart in looo bv using a com- 
jileteh' enclosed apjiaratus, in which evaporation from 
the surfaces of the calorimeter and other disturliing 
factors are eliminated. It is therefore natural that | 
interest in thermochemistry should once again have 
been aroused in fiance, and that the latest text-book 
■()n the subject should lie of Tremii origin. Prof. 
Hourion has not himself made aiw important eontribu' 
tions to tlu‘rmoelu‘mistry, but lie is familiar witfi the | 
work that has been done by oUkt investigators, and 
his book will obviously be consulted b\' all tliose who | 
wish to know' the present position of the su])ject. 

La Uiegrapkie sansfil : ses applications cn temps de paix el 

pendant la guerre. Par Julien Verdier. Pp. viii 4 412. 

(Paris : Gauthier-Villars et Ciig 1024.) 35 f?-an(\s. 

To every radio engineer who desires to learn the latest 
practical advances made in radio communiiation in 
France we can recommend this book. The histork al 
introduction is not ver\"good and has perhaps a national 
bias, wdiile the theoretical chapter is too sketc hy to be of 
us(* to an\' one but an expert. I»ut the chapters describ- 
ing practical applic'ations, radio communication during 
the AV'ar. and the French radio stations, contain much 
novel matter. France has built the two most powerful 
stations in the w'orld, Mclun and Croix-d’TJins. The 
radio centre at Sainte-Assise is perhaps the most 
perfectly organised. Methods of using radio waves for 
discovering masses of metal near the surface of the 
earth are described. Many of the important raclio- 
grams issued during the War arc now published for the 
lirst time, and the conversations between the Eiffel 
Tower and Nauen will be instructi\'c to th(‘ future 
historian. 7 'he radiogram., i.ssued just before the 
Armistice are highly dramatic. # 

The French radio system is divided into three distinct 
services, (1) the Service of the Interior, (2) the Radio 
^Maritime Servi('e, and (3) the Colonial and International 
Service. The first, which is u.sed for oflicial, special 
press, meteorological, etc., messages and for time signals, 
relieves considerably the ordinary telegraph service. 
Hroadcasting comes under this head. The Radio 
^laritime Service maintains communication with ships 
at sea and is regulated by the international Rules 
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adopted at London in 1012. Full lists an* gi^•en of tlu 
Colonial and International stations with whii’h there is 
regular communication. In the last chapter, both the 
French and the International Ruh's for radio w'ork are 
given in full. 

Tlieorie ghierale sur les courants aUernatifs. Par ^I. h. 

Piernet. (Ecole d 'elect ricite et de me< ani(]ue in- 

dustrielle.s.) Fascicule 1. Pp. x -{ 100. (Paris: 

Gauthier-A'illars et ('ie, T024.) 12 fraiK S. 

"i'nis book explains clearly the principal theorems of 
the theory of jiolyjihase currents. The matlicmati»'al 
.student who lias a knowledge of French will have no 
• dirfaulty in understanding it. Th(? theorems giviii 
f(»rm an exi'elh'ut basis whic'h he can use for extending 
his knowledge. It will be useful, howawer, to make a 
i few * ritici.sms. When defining the instantaneous power 
in a circuit (ji. 13) the author talks about the quantity 
of energy instantaneously given to tJie circuit. He 
defines ai^o tlie watt current and the wattless current. 
The n'ader gets the impression that the current has 
more to do with thi‘ ])ower than the electromotive forci*. 
A formal jiroof is gi\c‘n of tl»e “ eijuivalent sine wave, 
and it is I'oncluded that it cait in general be used 
instead of the actual wave. AIan\' jmictical engineers 
do mak(‘ this assumption, but in some cases it will lead 
to very (‘rroneous n'sults. 'Die mi - called eciui valent 
.sine wavt‘ has a diffenait area from the ai'tual wave. 
'Die magnt‘ti<‘ fiux induced ina transformer, for example, 
w'Ik'u th(‘ tw'owa\’esari‘applied at the ])vimafy terminals, 
wall lu* dilTen nt and so also will be tlu' ('on.si‘(jU(‘nt losses 
in the core. 'Die ex[)erim(‘ntal method of analysing a, 
wav(‘ isde.scrilx'd. but w'(‘do not think that theanal\'li('al 
midhod given will be of mueh use. In the last chapter 
the theory of rotating magnetic fields is discussed in a 
wav that will ajipeal strongh^ to the mathi'matieian. 
Much of this book might w'itli advantage lie included as 
practh al examph's to illustrate the thixuy in a mathe- 
matical treatise on the calculus. 

.1 Shorter School Geometry. By Tl. S. Hall and F. If. 

Stevens. Part 1. Pp. x + 104 I- iv. (London : 

Macmillan and Co., Ltd., iq24.) 2.s’. fir/. 

Tiii.s volume is much more than a revi.sed edition 
of the well-known ('ourse of “ Schi:)ol Geometr\' ” 
by the .same authors ; there are differences alike in 
matter, plan, and pn'sentation so sub.stantial that it 
may almost be regarded as a new' text-book. The 
authors have followed many of the recommendations 
put forward in the recent report issued b\' a Committt'e 
ajqioinp’d bv the I.A.A.M. We notice, however, 
that they hav(^ included in the text “ proofs '' of the 
fundamental (ongruence theorems but have excluded 
“ proofs ” of the fundamental parallel theorems. This 
is a curious compromise which it is unlikely will stand 
the te.st of time. Both group.s of fundamental proper- 
ties are treated informally in an introduction w'hich 
runs to 42 pages and also includes some mention of 
similarity ; the latter, however, might with advantage 
be discussed in greater detail. There is mueh to bt‘ 
said for developing informalh' the gimeral principle of 
similarity with as much emphasi.s as is now given to the 
general princijile of congruence. 'Die exercises have 
been increased in number, {lartieularlv those of a 
numerical character : the clearness of the type and the 
diagrams deserve a special word of praise. 
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Letters to the Editor. 

[ The Editor dors ?tof ho/d himsetf res/)onsi/de for 
opini'tns expressed bv his correspondents. Neither 
can he u?idrrtaJce to rrtnrn.^ nor to correspond with 
the writers o/^ rejected scripts intended for 

this or any tdher part of Na’IUKF.. No notice is 
to hen of anonywoit'i comniitni(.iiiionsf\ 

KurtliiT Uiscoverifs of Ancient Flint Implements 
at Cromer. 


I 'oLi.owi.Nf . n[)oii tlif discoveries of iiiiil inipleiiiciits 
referable If) tin- ( rmiicr I'oresl. (>(‘<1 Senes f)f .NorlViIk, 

1 lie 'I’nistees f »1 lie- I ‘er( y SI.K leii I'lind \ er\' ^^eiieroiisiv 
proxuled hinds lor tJie liirthor exaininalion ol these' 
and ttl oilier .1 iSOciatejl elepei.sjt^. 'I he /list pari e)l 

I Ins n se-an li is now ( »)M)|)lel ed, and has, in inv 
) iid;_;inen 1 , esi ablislied Die o« r iirrenct* nl Hint iin|)le 
nieids o( J’'arl\ ( helle.in Ivpe-s at I he l»ase of tlio 
("roiner l'(jrest He'd, and of (.ale Ar heiilean I \ pcs in 
sonn* ol lilt' j^lai'ial .!.^ra\el abo\c Ihc* ^ fintorb*)! I)rift. 
As will lx* reineinbcred, then* w.is . i ist'o\'er(‘d n]U)n 
th(.‘ foreshtire at ( roiner .a larj^e s('nes of o( hrt'ons 
speeiniens, which, while not. ai t nallv 0/ s/ 7 //, was, from 
tli(‘ whole ( irciinislancf's of llu' <'as('. referred |)V' me 
tf) the lowermf)sl hori/f)n of tin' horest IJedd 

It was obviously necessarv to endeavour to ascer 

tain bv di^*p,in‘; if 
similar of hreons (lints 
occurred m ])lac(‘ m 
sonu' depf)sit btsieath 
the beat'h, belwt'eii 
1 he foreshore and the 
dills, at t h(‘ site w hen* 
the (h‘^eo\erv was 
nunle. SiK'h e\( a\ a 
lions wa'H' atlempltsl, 
bill, iinfort miately, 
the w .iter- loj^^ed con- 
dit ion ol t lie s.ind and 
shin.id<' lorminj.; tlu* 
beach was siu h .is (o 
i ii.^ 1 .Uhl lA 1 ' Ills ( lu'Uf.m m.iUe impossible any 

.liKSii'K in ;i 

w.'ird (lination. and 
till' work had to be abaiuloned. Assoei.ib'd with the 
Ol hreons specimens upon the toreshore, was loimd 
another series of .irtef.icts of .1 totally diflerent 
di.irai'trr. 'I'lu'se latter Hints are iisu.ilU' of a 
id‘^^sv black colour- j^ivin*^ them .111 appe.ir.ince ol 
ha\in^ been black' le.ided and their lorms and 
ll.ikiiiL; iire cle.irly di\'erj4enl from the ochreoiis pieces. 

rile oicnrrence of lar^^e ipiantities of such lliiils 
upon the Cromer toreshore, be\'ond the se.iwanl 
extension ol I he beach, is to be expl. lined onlv on the 
siip|n)sition that, at one Imie. there existed a bed, or 
beils. tontainiii!.: t liesi' .specimens, aial that the action 
ol the .sea h.is i.^r.idn.d!\ removed the ferrii^moiis or 
other m.iten.il tonnin;; the depirsits. le.ivin.L; onl\- the 
heavier and insoluble residue of Mints and other 
obiects int.n l. Tins snppo.sition is siip]>orte<l by the 
hillowni” lacts \ prolou.ned exaiiiin.ition oi the 
lonteiils ot the beds lorniiii.i; the chtls and the fore- 
--.hori' »'l the noilh east coast oi .\ortolk li.is shown 
that tin- yre.il bulk ot (he tlints leterable to ttiese 
\anoiis deposits dilter markedb . ainl th.it, fou 
e.x.inij^le. it is not possilMi* to iiii'.I.ike specimens in 
(he ij.ii i.il i^r.ivels tor those comiiii.; from the h'on'st . 
I’.ctl. I'nriher. a consider.ible miniber of the fore- ! 
shore specimens have, .itt.iched to sunie poition of 
llicii siirl.iccs, ilu- rein.ims of .1 hi.vililv' terni^inons 
sandv deposit, which clearlv tornievl p.irt of iIr 

M-'.i ' U'l.l ■ liK (.!.oi 1 Imi In'i’Ioiu ivi-s .)| X«m»vi1K ' ! 
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boil in which at one time the flints were (‘m])e(I(lecl. 
Moreover, upon th(i foreshore, exposed at low water 
at Hast union— about j miles westward of ( ronu'r — 
there are to be seen large areas of a higlily ferruginous 
bed, the saiuly •onteiit of which corresponds precisely, 
in appearance, with that adherent to the specimens^ 
foiinrl at Cromer. Lastly, an e.xiinii nation of the Kast 
J\imtf)ii deposit demonstrates that it contains imple- 
ments and flakes comj)aral)le, both in colour anti in 
til hnjijiie, to the oiJireous and to the lilack-leaded 
senes of Cromer. 'I'lie former as.semblage is certainly 
not .so (leej)lv oclireoiis as tJiat 
lolleited upon the C'rorner lorc- 
shore, blit this is a minor ilifter- 
fiK'e due, no doubt, to the fact 
h.it, .d tile latter place, the llint- 
I « nnt.'imiiig bed was richer in salts 
nf iron tlian that e.xposed at Kast 
I v‘ nil Ion. 'I lie remains of this bed 
at this place are surroundetl by 
large nnmlM'rs of flints, such as 
Ol cur upon the fore.sliore at 
(‘romer. and it is abundantly clear 
that these specimens have been 
washed out ot (he deposit to 
whii'h they he in such close prox- 
imit v. 

d'here can be no doubt that this 
Ivast Riinton di'po.sit, which rests 
upon the chalk, underlies (a) an 
accnmulal ion, representing probably the Kstuarine 
('.ravel, containing large mammalian bones referable 
to the ( romer h'oresl Bed, and (/>) the immense glacial 
deposits and ch.dk erratics e.\))osed in tlie clitf at 
tins .spot. 1'he implementiferous bed is about i8 
inches in greatest thickness, and contains a large 
number of flints, many of whicli exhibit the well- 
known .appearance of those found in the Stone Jled 
beneath the Weybonnie ('rag, together with pieces of 
ipi.'irl/, fragments of bone, and some shells. Jn 
fact, at lirsi sight, the deposit bears a very close 
re.seinblance to the Sub AX’eybonrne Crag Stone Bed, 
material from which it nndoiibtediv i.oiilains, but 
an examiiialion r)f the con- 
tents le.'ids me to believe that 
I he .iccumulat loii must be re- 
ferreil to .1 later jieriod than 
that of the Sub-Crag Slone 
Bi-d, nanu'ly, t(^ the earliest 
Cromer Corest Bed Stage. 

•Many of the flints found in 
the Cast Kmiton deposit ex- 
hibit well marked striatioiis 
upon their flaked surfaces. 

Ill order to give students 
of prehisit)ric arch.eology an 
)p]x)rliinily ol forming a judgment as to the kind 
ol imjflemeiils found during my recent researches, I 
give here ilhistnit ions (Pigs. i and lA and 2) of tw’O 
specimens efl ICarly Chellean iniploments from the 
f»)reshort‘ site at t'ronii'r. Both of the.s/' are of the 
’’ bUu k-leaded ” variety. The majorilv of tlie Farly 
('hellean “ liand-axcs’' (of w hich I have now upwanls 
of p) examples), reJ§ra]>le to the ba.se of the (Tomer 
J^'oresl Bed tieposits. are of the batiffirm ty])e — h.'iving 
one lace more or less fl.ii, and formed usually by a 
single flake remo'iiig blow, wdiile the other face is 
convt'x and exhibits mimerons flake scars. This 
[)eciiliarity applies both to tht' ochrcoiis and to th 
“ black-lcadcd ” specimens. 1 illustrate in P'ig. 2 an 
implement of the balilorm type, while in I'igs. t and 
i\ are shown two views of a specimen of a. much 
r.ircr form, w Inch approximates to the platessiforin 
type, and is more or less rhomboidal in section. 



Fu.s. j.iiul GV. t.:ito .Vcliculo.jn 
li;uiiL.i\i III mi ■zl.u-ial ckinoI. 
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It is of iiuich interest to note that JCarly Chcllean 
imj>leinents, Avliich correspoiul in all their main 
features to those found at ('roiner, occur in the lower 
portion of I lie well-known paleolithic j^ravel at 
Warren Hill in north-west Sultolk. 3 'he specimens 
ill this deposit, whicli show marked signs of transport, 
exliibit a dillereiiL coloration and general appearance 
from the ( roincr hand axes, due to tJie differing condi- 
tioiis to which they have been subjei.ted. 'blie last- 
named specimens sliow a peculiar wearing down of 
tlu'ir ridges, and outstanding portions, which is not 
usually found, so far as my knowledge extends, 
associated with river-gravel implements. \Vith the 
hand-axes of the Cromer J^on^st I led has been found 
a large series of scrajiers of various kinds, and also 
many flakes — which, however, cannot be described 
in this coniinunication, owing to limitations of space. 

in the glacial gravel capping the cliff at Cromer, 
and at Hast Kunion, ha\ e now lieeii foiiiul two imjile- 
meuts of r.ate Acheulean type. Ilolli of these have 
been discovered by Air. (luy Alaynard, who on 
several occasions has accompanied me to Cromer. 

( )ne of the S])ecimens mentioned, a small and iy])ical 
Jiand axe, exhibiting “ basket-work " pat iiiation, is 
illustrated in Cigs. j aiul 3.\ (the surface marked T 
in h'ig. 3 A is of thermal origin). AMien the Cromer 
research is completed, 1 hope to publish a full and 
detailed account of the whole of the results obtained. 

|. Kl in AJoik. 

One House, fpswdcli. 


The Theory of Hearing. 

J SHOL’LL) like to e.xpress my agreement with the 
letters which Sir Richard Paget and Mr. Wilkinson 
have wTitteri (NArnuh, July i<), ]>. -Sy) under the 
above heading. It seems to me that even if J’rof. 
Scripture is right in stating that the movements of 
the vocal chords cannot be anal\ sed, he is not justi- 
lied in concluding that the aerial vibrat ions Ihiis set 
lip are not analy.sable either, 'there is, I believe, 
unassailable evidence that such a. conclusion would 
be wrong; because all workers in this held from 
ilelniholtz and AlcKcndrick to Aliller and Pevier are 
in agreement as to the success of siicli aiiaivsis. 
'Flieir aiialvses differ somewhat, it is true. l)ul in- 
• lividual and national peculiarities in vowel produc- 
tion probably account for these. With n'gard to the 
piano experiments, 1 fear that Prof. Scripture 
(XviTRi:, August 0, p. 10 j) has not appreciated the 
fact that his criticism of Sir K. A. S. J\igi‘t and Air. 
Wilkinson, namely, that “ what a person hears is 
chielly what he expects to liear," a}iplies with cM^iial 
force to fiimself. 

Returning to Prof. Scripture’s main argument for 
om* moment, 1 should like to put a number of tjiics- 
tions lo liim. (1) What experimental ])roof has lie 
lor the statement that the eipiatioii for a single 
iaryugcal puff is y ? (2) Are not the varia- 

tions of pitch of tlie voice limited in most individuals 
to about two octaves ? (3) Are the variations in jiilch 

in speecli more rapid than i\o octaves pm* sccontl ? 

•f (2) and (3) are answerable in the aifinuative, then 
the results of my experiments (pioted in my last 
loiter to NaiLiRK would apply, iiamelv', that a rela- 
tively small group of resonators vviJl be affected at 
.mv one moment, and that the grou]) thus attected 
util shift as a whole according to the change in pilch 
ot the voice. 

Pnstly. may I give some notes 011 the important 
I’oint raised by Mr. Wilkinson, uainelv*, as to the 
'lamping coetheient of the ear resonators, 'to com- 
mence with, 1 should like Lo point out that two 
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additional factors are involved in any attempt to 
determine tlie physiological behaviour of the car, 
namely, (1) the least amplitude of vibration of re- 
sonators of dilfereiit pitch which will just cause 
noticeable stimulation of the corresponding hair cells, 
and (2) the least perceptible dillereiicc between the 
amplitudes of the resonators set up by two imme- 
diately successive tones- in other words, the absolute 
and dilfereiice thresholds re.spec lively. It is not 

dilhciilt to see the importance of these two factors. 
Two examples will siiltici' : (1) 'the al)ility of an 

individual judge if two tones of the same pitch 
have the same intensity is determined not alone by 
the dillerence in am])Iiiiide of vibration which these 
set lip 111 the ear resonators, but also on the ability 
of the hair cells to perceive the dill’eri'nce. (2) 'the 
time taken for silence lo follow the cessation of a 
tone (U'pends not only on the rapidilv’ with which 
tile resonators ret urn lo rest, but also 011 the amplitude 
of the v'lhrations lo which the hair ci'lK cease to 
res[)ond. 

riiere are thus three (luaiititics to lie detenniiied, 
the two 1 liresholds mentioned above and tiie damping 
coelf iciiMil of the resonators, liy methods to be de- 
scribed hilly ('lsi‘w I hav e obtained the following 

provisional values lor tliesi* {juantilies : 

I he ali.soliile threshold is reached when the ampli- 
tude ol swing of the resomitfirs falls helovv 5*8 per 
cent, ol the ])rt*v'ious steadv* value. 

'1 he dillerence threshold is reaidied wdien tin? ampli- 
tude of swing ol the resonators falls or rises bv more 
than 2-(> per cent, of the previous steady value. 

From tlie dam])ing coi^lticients the following tuning 
and jiersisttMice ('oeflicients were obtained : 


'J onr. 

Tuniil ;4 Corllicicnl, 

IN r-.i' t<'nt t« t'lwlfu ioit . 

128 

J‘«T 

9*0 


I 

7'5 

8‘0 


b-3 


J 02 | 

5-4 

1 I •<) 


'I'he tuning coelticients are the percentage diller- 
eiice of lrei|ueiu:v between that pitch which is in lum* 
with a given resonator aiuI that whieh wiJl produce 
one tcmlh tlie amplitude ol swing wliicli tlu* intuiuj 
one would have done. 

'I'he ]>ersist(‘nce eejefficient is the numbe^r of com- 
plete swings which would occur in the time taken for 
the amplilud(‘ of l.lui resonator to fall to one-tcnlh its 
previfiiis valiui. 

l-rom these valiK's it is possible to make a number of 
calculations, wli'cli can then be eomjxired with the 
results of e.\]>erimeut. For example, one can calculate 
the dillerence of pilch necessary for thi‘ difien'iitialiou 
of two successive tones or the time taken for silence 
to ffilkAv the cess.ition of a tone. 


'IN'iif. 

C.ilflll.llcil jll- t I’l I 

(.'.ill lll.ltl il 1 lIlli-lilMMi'll 

II |it iSIr I >illi'i< III I* Ilf 

SlIi-IH I- III I InMilli'lltll- 


J'lli-h 111 L 

ot .1 Si 1 1 un 1 . 

128 

1-3 

0 -() 

230 

; 

1*3 

31-2 

1-1 1 

-■3 1 

lOJ.f 

0-9 

i-“, ; 


These ealcidated ]>ilc]i <lilleriMiee value- (’om[)art' 
well with experimental ones given in the tal'le b(*lovv, 
except with 120 vibrations per sec., at whi( b the cal- 
culated value i.s too benelicial. 
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rin‘ vjiliios !•)'■ “ (he LiiiU! to Tf.'K'li ^ilcnrc ” would 
pcnuil. :i shula* or trill ol tlK‘ lollowni^ nuiiihcr of 
tones p(*r se(()ii(I (<i be i le;iilv heard. 


1 ■ >llf . 

No. i«l N'lti |ii I Sn oihI < l« .u l\ 

128 

M *3 1 
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I nlortun.it('ly. 1 know’ oi no esteiidrd eNpermiental 
results b\' which lhes<; valucM lan be clieckrd. 1 hex 
lit, however, I lehnholt/'s statenu-iit that a shake or 
trill ol lo notes per srsond, wliiili is clear lor tones 
above ab(4Ul i lo vibrations per set ., ta ases to be i le.ir 
below th.it ]>iteh. 

Willi regard to the least and ^reat(‘st dillereiice*^ of 
piti'h between two tones for audil)le beaN, the r ak n 
iaterl and oliserv'erl \ allies app(‘ar to lit w ell. I Vsliaps I 
may finish this letter by askini.; .\lr. Wilkinson il these 
values also lit in with the data at his ilisposal. 

Lastly, being a physiologist, 1 e;mnol agnv with 
Prof. Srript lire's sngg(‘st ion (p. i<ij) that I he resonance 
theorx' is unt hink.able to those who work with tlelieate 
Jminari tissues. Neither can I 1<d\(* sei loiislv his 
proposal that the lesonanee thi'ory be abaiuloius’l and 
his own substituted. The resonaiua* theory has so 
tar passed (‘very test that f have put to it. W hx' tlieii 
think of al>aiuloi\ing it ? If I had any doubts lurking 
in iny mind concerning il, or if 1 thought that it luul 
need to fear rivals, J might, with the editor’s per 
mi.ssion, l('ll Pn^f. Scripture exactly what 1 think ol 
his tJieorv. JbiL, as neitJier is the case, I feel there 
is no need for me to do this. If I hav(^ a r<‘gret, it is 
that Jhol. Scripture is imt as f.iiniliar with icsonators 
as he apparently is w’ith delicate human tissues. 

H, ll.XK'lKIOdh. 

King’s (a)Ilege, raiiibridge. 


On Early Sexual Maturity in the Moiiuscs, 
Syndosmya alba and Cardium fasciatum. 

In Novi-mber T‘)2 o, goo<l numbers of the mollusc 
S\'iidi)sni\'u ullhi roLinil about 15 mm. in length and 
sexually mailin' were taken In* Ilredging in the Black 
J)ee{4 iie.'ir the Jnlinliurgh Lightship. Ilie occurrence 
of this ]>ix"il\a?. practically on the spot where •nunitions 
had recently beiMi dumped, is .1 matter of much in- 
terest, .so that observations on tlic life-historv of this 
form are worth recording, ft w^as suspected at the 
time that the specimens taken in 1020 were at kxist 
six months old, as (\stiiiiated from mntc?rial obtained 
in the .sea experimentally, but recently the present 
writer liad the good fortune to obtain a good fall of 
young ones of this species in a cage xvliich had been 
in the sea in the Bivc'r Blackxvatt'r in the 'J'hanics 
Mstiiary area about eight months, l.r. from October 22, 
102.^, to June 7, I02.f. In this ra.se the valves of 
Pi\tru maxinius and Ostrea cdulls were strung on 
tarred rope in pairs, so tliat pairs of tlie shells were 
ill the same relative position as in life. Jn the cavity 
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of these sJiells a certain amount of mud aceumulated, 
and in this nidus young Syndosmya settled at some 
lime lati'r aiul grew to a si/e varying from 6*5 to 
i'2-o 111m. in length. Individuals about 8-o mui. in 
length were found lo be apjiroaclting sexual matnritx'. 

An artilici.'il fiTtilisation w.'is made on June 8, icyjf, 
from a ripe male and female 11*3 and i2-o mm. long, 
ri'speclivcdy, after the eggs liad matured in the sea- 
water lor one lioiir. It was fecund that in less than 
axe minutes the ripe (‘gg threw out a large very 
Iransp.'ireiit moniliraiie ; in about three Ikjuis embryos 
in two to seven celled stages occurred, and in twenty- 
Jour hours a ciliated larva : in less than forty-eight 
1 10ms a fully formed trochosphere develop(^d wdtli a 
line .1 pica I lull resembling the similar stage in the 
('.astropod, Patella. In a similar experiment male 
ami Iciiiale Cardium fasciatum 8-3 ami 8*5 mm. long 
were obtained .sexually mature, and yiedded a thin- 
shelled veligeriii 1 he double egg-casein less than forty- 
I eighl liouis, and a good .shelled larva in four days, 
j SiiiMl.'ir material of Syndosmya and ('ardium had 
I Ikvm (jht.ained in previous years in a period of three 
I lt» lour summer months, but in circumstances wdicre 
; age (Udtaniiiirition was less certain, 
j It is a xery diflicnlt matter to grow animals of this 
j kind in tlx^ sea and be absolutely certain 'of their age ; 

I ill the ex]4erimenl tiuoted above tliere is a faint 
I possibility that some of the Syndosmya may have 
iieeii wasiu'd between the shells, although tJio cliancc 
Is viM'x^ remote, as the cage in which the shells were 
i fixed was specially raised 3 feet from the bed of the 
; .sea. .\ii cxperiimsit Jtas been devi.scd, Imwexer, to 
olitain more inlormation. A point of interest about 
■ the iMily troi liosphere of Syndosmya is li.at it changes 
1 its direction of revolution in the (‘gg-capsule in a 
I rhythmical maiiuer, which apparently varies with the 
: physical conditions. 

At the .same lime ns Syndosmya and Carclinm were 
growing to sexual maturity, iCuropean oysters (O. 
i'du/is) settled in a similar sitiialioii and' grew to a 
.size of mure tlian one inch long by one inch deep, 
while JVui iignc.se oysters (O. aui’ulala) grew to as 
much as 32*(> 111111. long by .^4-0 mm. deep, although 
the young oysters of both kinds were mostly less 
than half an inch long at the end of last year's growth, 
d ims, although the sexually mature Syndosmya and 
('ardiimi cannot be more than eight iiioiiths old", there 
is good reason to infer that they may be nincli yi^unger, 
espci daily as the shells showed mostly no indication 
of a winter ring. U is probable that both these forms 
mature in summer in about three or four mouths. 

J. H. Orton. 

Afarine Biological Laboratory, 

Plymouth, July 2.|. 

The Reported Transmutation of Mercury into Gold. 

In yoiir account of the reported discov(?ry, by ITof. 
AIi(*tJie, of the transmutation of mercury into gold 
(N'Atukk, Aug. <), p. 107) by the prolonged action of 
a high-tension electric ciiiTciit upon it, you seem to 
consider only one w ay, and that not the more obvious 
way, of ellecting such a transmutation, namely, by 
striking out a hydrogen ion from the nucleus by 'some 
powerful method of disruption, d'here is another 
method of elTecting such a change, namely, by attach- 
ing an electron lo the mercury nucleus. Indeed, for 
some time before JTof. Alielhe’s announcement it 
has been clear to me that, by pa.ssing a sufficiently 
high tension discharge through mercury vapour, not 
merely that such a transmutation might occur, but 
that it was inevitable, unless our present view\s of 
atomic structure arc radically at fault. 

h'or consider the collision of high-speed electrons 
with mercury atoms. A small pioportion of these 
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oleclrons must be directed upon the nucleus. If they from outside infection for the whole period of the 

possess sunicient energy to penetrate the external experiment, and no control plants ha\'e developed 

' ' ■ ’ ' ' ’ ' the disease. The role of Aphis Maidis iMtch as the 

vector of mosaic disease between sugar cane, maize, 
and certain, grasses has been established by several 
workers, and has been contirmed by me under South 
African conditions. All attempts to secure infections 
of this new tlisyasc through the agency of A . Maidis 
have failed. ' 

The experiments referred to have been carried out 
with leaf' hoppers collected in disea.sed maize fields. 
A proportion only of Mich individuals are capable of 
])roduciiig the disease, .although the maize may be 
almo.st universally infecti’d. A’o individuals, how- 
ever, which have been onO^e proved to be vectors, 
have failed to transmit the \Jisease to all plants to 
which they have been siibscqueYUly moved. 

ITeliminary attempts to secure transmission of the 
disease from mai/e to sugar cane and grasses have 
not succeeded. It must, therefore, remain in doubt 
whether it is a .single disease wdiicN occurs in the 
dilferent lursts, although field ob.st'rvations and 


levels of electrons in the mercury atom, they must 
RMCli the positively charged nucleus and be captured 
l»v it. Since the loss of an electron (as a d-ray) by 
tile nucleus of an element in the radioactive disin- 
u gration of an element results in the atomic number 
of the element in question being increa.scd by one, 
'he gain of an electron by an atomic nucleus must 
lesult. in the diminution of the atomic number by 
one. This is quite general. In the case an iso- 
lope of mercury of atomic number So, the product 
w ill be an isotope of gold of atomic number 7<). ITpon 
(.•\isting know'ledge it is simply a ([uestion of (1) the 
])otential sufficient to drive the electron tlirough the 
outer levels of electrons surrounding the mercury 
nucleus until it comes within the sphere of attraction 
ol the powerfully charged nucleus; (?.) whether the 
exceedingly small fraction of direct collisions with the 
nucleus that is to be anticipated will be sidhcieiit to 
enable the gold produced to be detected. 

.\s regards tlie fir.st, it may be exjDected that the 


r(.]>ulsion of the external shell of mercury electrons similaritv of svmptoms w cjultl point to th'iN^ conclusion 
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will diminish rather than prevent altogethc'r the 
chance of the radiant electron reaching the nucleus : 
for once the shell is penetrated, the resultant force on 
the radiant electron must be on the average an 
attraction. TTence I had arrived at the conclusion 
ihat, not the transmutation, but the chemical tie- 
tection of the gold produced, would probably be the 
more formidable experimental difficulty. 

Of cour.se, I need express no opinion on the correct- 
ness of the experimental results recorded, wdiich 
naturally wall have to be very rigorously confirmed 
l)v further w'ork. 1 merely wish to point out that no 
atomic disruption is necessarily involved, ami that, 
so far from conflicting wdth existing knowledge, the 
result ill a sen.se follow^s naturally from it, the only 
([uestion being one of the sensitiveness of the ex- 
perimental methods of detecting gold. 

h'RKOl.RK'K SoDDV. 

Oxford, August y. 

The Transmission of a New Plant Virus 
Disease by Insects. 

I.x a paper read to the Imperial Botanical Confer 
dice held in I.ondon this year, I have described a 


'riie Xatnl Herbarium, 
Durban, July S. 


H. It. Storkv. 


Isotopes of Mercury and Bismuth and the 
Satellites of their Spectral Lines. 

In his letter to X \ture (May' P- Prof. 

Runge criticised the result of measurements 011 tlie 
satellites of mercury and bisnVuth lines in connexion 
with the isolo[)es, which i and my co-workers have 
coniiiiunicatod to Naturj*: f^Marcli 20, p. 459), as not 
convincing. It gives live- much pleasure that our 
note has attracted the attention of such an emiiuMit 
.spectro.scopisl and mathematician as Prof. Kunge. 
I'lic aim of that note w’^as to show that the wave- 
length difterences according to our formula, which 
involves the Viiasses ol different isotopes, are found 
among the ?i.ateJlites of mercury ami bismuth lines. 
Prof. l<ung;e discarded i and /, and took wave-length 
differences of observed satellites at random, which 
is contrary o onr view, as regards the .selection. 
The ovampi given by Prof. Kunge seems to 
be UvAicr Zahlcnspiclcrci . 

i*'erhaps the lines we have cited have niany 


vnriegated condition of a number of (;raminaceou.s satellites to incur a criticism ; there 

"limited. J can 


plants, characterised by chloro.sis of the leaves in mnnv lines with a small number of in 


narrow- broken stripes parallel to the veins and a which the number of selections is * 

reduction in the powder of grow-th of the plant, ^kn cite many such examples, but obtained 

maize it has been recognised for many years /as a on salelli'u^ of tyventv priiic';,-„; 
laetor limiting production m the coastal and im/vlland already appeared in the 'publicatic 
areas of Natal, and was described as long agey^as I go i A. ii., pp. T2T-T(y’.ne disastrm.v was 

hy Puller (First Report, Government Rutd^nologist, uch retareP to occupv- the ^ 

Natal). Similar conditions are found in fugar c\ane con- / uetails. We ha vc obtaiiinri ^ 


and a number of other grasses. 

1 ha\'e given evidence in the paper 
the belief that this variegated condition:^^!, 
v>f a type similar to the now w 


.asc 
nio.saic 


con-- otiians. vve hnvo 1 ki^ 

-mcidences with our fornn !'• than r jo 

„„o, oSi't"ur"i “ 

not ulcntical with it. These coiiclijsfer. Recent appear in tlie above* 

that time based upon ge.icral obs».,c(, nf-rnmn senarafp * . 

lacked evidence of experimental Bai* coficlusion^^ ^«-dvveeii^fhe .satcdlitri 

uork upon insect-tmiismissioii of the dis ‘ ‘ i^^'sult, the proof will no nioro confirm our 

m maize affords confirmation of Ihecn able t ^ ‘ 

originally reached. of Jas.sid 

In a series of experiments 1 have 
' anon.stratc the ability of the adults ma'^^ 

I'af-hopper, an unclescribed species Cg„/] . 

lialclntha, to produce the disease in he failed^ 
y-lants wdien transferred to them from dise^j.^^.^ . 9 
1 toppers taken Iroin healthy plants ha\^ ^ 

oroduce the di.scase. All plants have bee 


Only partii separa im. TT^oi® fP"" 
possible, bnt even this vvifl present 

intensity difference of the ^saWHter **‘n ‘*J' 
present question can be in some ,l! ’ * ^ 
clirecUy than by the arrallg^S o‘f*’Z 

Institute of Physical and Chemical '' 

Koniavome i.-._ ‘'•■starLJ!, 


lagome, Tokyo, July j. 


NO. 2859 , VOL. 1 14 ] 


G 2 



2.\(i NATUR/l [Al'gust i6, 1924 

The Cooling^ Power of the Air in Trains, Trams, and Buses. 

r.\ Ij.onari) llfjj.. F.k.S., with thtf ro-ciporation of M. J3rad 
(Iroin tli(; Nalioruil Institute f«)r Alediciil Research). 


'I'll]’ Psc/nMe. ,-i r;ioh>r-/ ar in that it 

* i^ j)ro(liM iri^^ heat iIk eofnhiisl ion, not J'f 
/>el)'o| l>ut of f()(i(l, nru], pia, as the ^ ar has a railiator, 
so lias the l)o(l\' naiii(‘l\^ the skin iti onler to lo^^e 
heal, ainl keep at Ix^ly lem[>erat lire, that i^, the teiii- 
jier.iture at vvliii h the liv ini^ tissue-. Iia v e to live. I turiiv..; 
nnisi’ular (‘seoi.e, about f.aif time; as mmh Ik at is 
produeed a . woik, and ^vlK•n hard i-M-n i.a* i> taken, 
sin h a . * liiiibjii ;. the h.i at prodiietion oi the bod\' ma v 
I M‘ li\ e I ime . as ‘^real a^ u hen silt ine at rest . 'I'he li)s>, 
<»l Im mI Io « out roll<‘,. I, ju.^l .Is tin- prodiietion, bv iKxliU 
iiieehani ans. 'I'o ;ie« eler.iti* heal los-;, the .^kin lliishe-; 
With blood and/perspire.s ; elotlu’S are thrown olf and 
the borlv lauK'd. Over-warm slai-nant ;itmo^p 
and o\‘er-i ^nthini.![ ('h(‘ek tin* jinnlintion ol bodv 
heat and lead to disinelinat ion to exertion, loss of 
a|)petite, amj, in lini(“, to deliilitw ( ool surround 
in^s and li.ahi' elothin;:;', on the other hand, im reuse 
tlie jirodin tion of bodv heal, tom' up the bodv, 
stimnl.'ile a|)pelit.'-, impi-l to aeli\ily, and eener.ally 
imjirove health. 

'I’Ik* ordinary tin rmoineler indieates th(‘ axerai^i* 
elfeet of the temj)erati m'(‘ of the surroiindin,i.i^ on itM-ll. 
Unlike iIk‘ body it does not produce heat, ll a Ian is 
set to blow about the air O f the room in wbii h it hanes. 
its readin;.; do<*s not alter. 'The bod)’, on the other 
hand, is xiay elTeetually eooiVd by the fan. 'The 
thermometer is, then, an imtriist\.''orth\ .L;iii<h’ to \en- 
tilation. 'rhi' katadhermonuder hav beiai introdmad 
to remedy its defects. 'This instruiih’nt lia-> a bulb 
which is warmed to just abov(‘ the avera^i e temperature 
ol the human skin, and its rate ol coolitiLC. is measured 
during a dr()[) of live decrees, namel)-, betwee.n loo and 

05 ■ 1''. . . 

In this wax’ the poxxer of the air in anx loeluditx to 
cool a si'i'ki^ '-' approximately at skin temperatu\’ < a 
be mea.suri'l. TIh‘ measurements are made in tn'.illi- 
ealories per .d- si'cond. 'The bull> of tiii.: 

instrument is ro.'dhly the size of the en<l join! id’ the- 
thumb. 'I'Ik* bi”' ^’f tlu* body are cooled leN-> 

rapidly, hax'ini^ asmalkV surfai e in pro[)ortion to tla ir 
bulk. Tht^ kata ihermomeiL^’ not, thiai, actually 
measure the eoolini; effect of titV Jtii* on the human 
bodv, but is a valuable indicator of ('omtore‘^^h: nnd | 
healthy conditions. I 

In rooms ki’fit fresh and xvarrn enough for sadentary 
xvork, the eooliui^ jiower is found to be about 0. In 
stully rooms .|, or exen less; in rooms r.iMier ('old 
lor ('omiort, S. ( )ut-ol-doors, xvhere the wind blows, 
cooliuL!: j)OW(‘rs are hi.nhi'r; for exarujile, lo on a i;enial 
summer day, jo on mild winter days, .|o on cold winter 
<lavs. 'rhe open-air xvorker is stimulated bv much 
hi-her eoolin ;4 poxvers than the sedentary xvorkers. even 
when the temperature is the same indoors and out, 
oxviny, to the movement of the air oiit-of-door.s. 

As xx-e hax e said, an adecjuate cooliiy^ poxverof the air | 
is r(‘(|iiired lo keep “ the firi‘ ol Iiii‘ ” Irom burninLC too 
feebly, to tone up the imiseles, inx ipnaite the nervous 
system, and make ke(‘n the appetite ami effM'ient the 
(bluest ion and action of the bowels. 

NO. 2859, VOL. I 14] 


) It has been shown that e.xposure of the naked body 
j of chiMren to siiii and open air, with of C(.)urse wise 
prexention of oxer-eoolin^, lias a wonderful euratixe 
ctfci t on states of debility, rickets, and surgical tuber- 
I iilosis. An aderpiate increase of cooling power puts 
up the basal metabolism, that is the heat production 
ni the n sting body, even 50-J00 per cent. W’e knoxv 
ousands of clerks, shop assistants, factory hands 
I taken Iroin lix'cs s[)ent in monotonous over-xvarm places, 
j were ( hanged from feebly dexxloped^ nervous, dyspeptic 
men into strong healthy soldiers by training in open air 
exen iscs during the. Great W'ar. 

.Sexcrelv e.\[)used to xveather in the trenches, these; 
im n .'iiffered far less from catarrhal diseases than those 
xvhu continued in employment in cities. The soldiers 
caught “ (’olds ” not in the trenches, but whiai on leax'e 
and infected b\ ilosi’ contact with ^‘carriers’' in the 
( row (led plan’s of cities. Americans overheat their 
h(»us(‘s and siifhT from (.'atarrhal ('oinplaints. The 
dc.it h-rat(‘ from pneumonia in U.S.A. has ttot gone 
down xvitli lliat j)rogress in nu'dicine xvhieh has notably 
lowered tlK‘ death-rates from most otlier diseases. 
W hile e.\j)osure Lo the open air, with the invigorating 
effect of cool winds and daily (xxerrist;, is nc<*essary for 
all xvho xxant lo attain full health and enjoyment of life, 
people, mistakenly attributing the origin of catarrhal 
disease lo ex])0.snn‘ to ('old, ha-ve in the past demanded 
th(* ox'er-hcaling of railway ('arriages and shutting of 
xxindows and the closing in of the roof-seats of tra,ms. 
Suggestions n’cenlly hax'e been put forxx^ard for the 
heating of trams, and the roofing ov(‘r of the outside 
seats of bu^es has In'cn dismissed. There have been 
many xvho lia.ve wished, and smne more courageous, 
xvho haxe struggled to secure the ojiening of windoxvs in 
trains, and thes(' ]a.'>L have Ix'Cri ridiculed in t.lie l*ress us 
open-air liimds " by journalists xvho are iiabituated to 
th(‘ stuffy over warm newsjiaper olhccs of Fleet Street. 
Soldiers, however, hardem’d in the trenches, on return- 
>. ing from th<‘ Gnxit War demanded greater ojiening of 
xU.hidows in trains, and this habit of open windows has 
of kr.tc become more general. 

ik’Ojr'le are iH'giiming to realise that catarrhal infec- 
tions arc spread b\' xvrong conditions of the atmos] 3 here 
indoors, a.'nd b\' repeatt'd massive doses of mii'robes 
inhided fngm ('arriers xvho sneeze and cough in close 
croxv(ic(Z‘/*^‘*''‘'‘'^- ('omic artists and artists of 

])at('nt medil-,'"'^’ ‘*bx ertisements now try to illustrate 
the happenings! infection. As tube trains and 

trams an* cl()s/‘^^ more than buses, .‘ind as people 

('ontimie lo ovtT the opening of windoxvs in 

.steam trains ir •‘^t'emed worth while measuring the cool- 
ing poxvers of of fbe kata-tliermometer 

in%U('h trains xvindows shut or open, and in tube 
trains, trains^’ buses, (Comparing in these; last the 
inside'and ofobside. 'rh(‘ temperature of the air was 
also taken velocity of the air movement calcu- 

lated from / formula which alloxvs the kata-ther- 
inometer Ur •*- ‘‘^t'ositive anemometer. 

'I'he follow'/'og are the average results of observations 
made wheip' conditions were best in the non-croxvded 
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parts of the day. in mild or cool weather, diirinu 
September and (Ictober of 1923. 



Drv K.ita- 

thermomcK-r TL-,n,.<-f..lurc. 

Powt r. *o t; 

Milliv^ik. pf*r 
sq. ( in. per sec. 

Velocity of 
Air M«>vciiient. 
Feet per iniii. 

Crniral London 'Tube. 


1 n moving train . 

. G-io 

70-72 

54-222 

Hampstead Tube. 


Tn moving train . 

<.Jn j>l.'itforni.s 

5-9 

7-16 

t)fj- 7 s 

'^3 7 ^ 

55 -^ 7 « 

i(>S-.^25 

North T.omlon Tilcrtric. 


fn moving train . 

. .,-8 

00-75 

12 S3 


Bakerloo. 



In moving train . 

. 5 'b 

73-75 

40 50 

SJi., L 

.N.E.R., and L 

.M.S.R. 


Steam Trains — 




In moving train : 

Window's clo.sed . 5-9 

Windows o])en and 

facing engine . 9'I9 

Window s o])cn and 

liack to engines 7-12 

5^-70 

,pS-00 

50-07 

'i «-35 

I -' 5 - 3^0 

'I9-9G 


'Trains, L.C.C. 



Moving . 

. 4-8 

(yj-jz 

12-12G 


Buses. 



Moving, inside 

outside . 

. 9-20 

. 10-31 

57 -<»f 

50 Oo 

71-51 r 

232-1043 


The standard dry kata-thermometer coolin^^ power 
suitafde for sedejitary work in ordinary clothinu;* is 6. 


Lower cooliiiLi powers ])rudii(v stuffy sensations and 
require less clothing. If people ii'^i'd foot-warnuTS, and 
in .some cases wore more clotliing when at sedentary 
work, they could easily bear windows open and a cool- 
ing power of S, or even 10, and have the great ads antage 
of breathing coeder. cleaner air. A sanatorium ward is 
best kept at sueh a ('(K)ling power as 10. In travelling 
to and fro wearing on i door wraps, peo])le can, with 
advantage, be stimulated by w'ind giving much higher 
cooling ])owers than 6. 1'he bus stands pre-eminent in 
this respect, and healthy peo]>le who enjoy a blow^ in the 
fresh air and recognise the good (‘I feet of this on health 
rejoice in the open roof-seats of the bus. TJie cooling 
])owers outside the l>us w'cre 10-31 against 4-8 in the 
tram. It is n'gretlable that the roof-seats of trams were 
e\er closed. Those of Iiiises certainly .should not be. 

I A n-movable rain .scri'cn o])en at tiu* sides is all that is 
‘ wanted in bad weather. 

'I'ubes and st(‘ani trains with closed windows and 
trams an^ relatisely stufly places, cooling ])owers 10, 
compared to outside of biisi s, cooling ]>owers 10-31 » 
steam trains witli windows ojx'n. <ooIing powers 9-19. 
The s(‘at laia'iig the engine in the steam train witli 
window' o])en is recognisi'd to I)e much cooler than that 
with th(‘ ba('k to th(' engine ; by liow^ much on tool 
autumnal days the figiin's show, 7-12 against t)-i9. 
TJie cooling powaa* at a seat fa» in;j tlie engine can be 
doubled or e\en trt‘bled by opening the w'imlow. 

1'he iigiires also show' that movement of air and not 
lenipiTature is th(‘ ('hief factor at work. 

In steam trains with windows (qien and on the 
out.side of buses, massive* infection with the microbes 
from “carriers ” is impossible. 


The British Association at Toronto. 

(From OCR (’orrkspondicnt.) 


Toronto, August to. 

O PPRICSSIVFJ.Y hot wTatlier during the first 
half of this year’s meeting of the llritish 
Association at the University of Toronto has made the 
e\('ursions into the neiglibouring countrvsidc’ particii- 
larh popular among the 2600 men of sc ienc'e and 
< iti/ens w'ho have enrolled as members to the present 
date. TJiunder showers at night ha\ e, liowever, cooled 
down the; liot lecture rooms and rendevA ons periorlic allv, 
and have thus made meetings ] 30 ssible without inter- 
lering with eommunication in the daytime' between 
the score of University buildings utilised for them. 

overseas party, numbering 573, was feted (in the 
w ay through eastern cities, and most members of it haA e 
i)een given hospitality in private hou.se.s in 'Inronto. 
Others, with more than three hundred men of sc ience 
from tlu* United .States, are quartered in University 
residences. Tlart House, whic'h is the social and 
rec reational centre of the male Uni\'ersity life, has been 
f I crown open to men and women, and the dining-room 
lias been (‘xtended to seat six hundred. The Toronto 
iioard of Trade has hecn responsible for the I'nrolment 
<>i more than one thousand citizens, and the balance 
'it local members is drawn from adjacent towns, many 
' nming in e\'cry day for the mi’cting, so that the hotels 
are full. 

'rhe ( onvoc ation Hall of the University of Toronto, 
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.s(‘aling eight 'cn hundred people, was packed on 
Wednesday night, .\ugust b, when Sir lOrnest Ruther- 
ford vacrated the president's chair for his succ'cssor, 
.Sir David llruc e. \\ hile lightning flashed ac ross blac-k 
.skies outside the building, .Sir Robert Falconer, pri'si- 
dent of the rniversity, welcomed the visitors aiul said 
that (anacla needed the stimulus which this \ isit of the 
British A.s.sociation would afford. Prof. J. ('. Fields, 
president of the Royal (anadian Jnstilute, also ex- 
])n'ssed the w'elcorne of the hosts in the name of the 
Institute'. Prof. |. ('. McLennan, chairman ol the 
general and executive committees, moved the vote of 
thanks to Sir JAivid Bruc e for his address. 

Representative overseas delegates were received by 
Cabinet ministers in the Ikirliarnent Buildings on 
Wednesday afternoon. August 6, when the Hon. (leorge 
H. Henry, senior Government minister, extended the 
hospitality of the Province to the As.Miciation. Sir 
Firnest Rutherford replied on behalf of the delegates. 
On the evening of August 7, a reception was givt.n by 
the trustees and direc tors ot the Royal Ontario Museum 
of Archcolog\', and was attended by two thou.sand 
people, including nearly all the members of the o\-er- 
seas party. The guests were received by .Mr. |. B. 
O’Brian, the Hon. (!harles ^IcCrea, the Hon. Dr. Cedy, 
and jMrs. Cody. Many social events have been lu'ld, 
including luncheons, teas, dinners, ( tc.. arranged by 
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local .societies and miriicron-. jjrivale individuals. 
Saturdav. .Alien a n. was di-vutcil to c.scursions, of 
vvhil h liiosc to flit- Nia.LMra di.slrirt were most 

The jjopul.ii .iiul ( iti/en^’/ecfnres /ia\'e /mt/i thronged. 
On 'riuirsflay. Sir Ifenrv lo>\vIrr lectured on melalJur^y 
and it. iidliicnee on social life; on I’Viday, Mr. Julian 
llu\le\ on control of ;in»\vtlj ; and <»n Saturday, 
TroJ. ICildin/.iton on relativity. 'I’lic first cliildrcn\s 
Icitnic |)v Sir W illiam lirat^i^. on I^'riday, was most 
cntliu.Tiasticallv rc(ii\cd. I^ipular mccti]i;.;s and 1 «m‘- 
turcs arc heiny broadcast and |}ickc<I ujj all o\cr 
Am(‘rica. 1 lie a icnlific scssiotts arc itlrai tiny wide 
aticiiiion, d'oionto ncusj)aj)crs dc\otiny scxcrai j)aycs 
to (lictn d.iilsy wliib* the ('anadian press yi'ncral 
_^i\ iny promnn'in c to tlii-rn, also the h adiny ('nit<‘il I 
States journals. 'Ihc meeting is in <‘\cry wav a 
siicccsslul one, and the attendame is satisfactory. 
l*rof. |. L. Msrci, La-m-ral sc< rctarv •)! the Association, 
praised the local arranycnnnts when spesdviny at a 
dinner tendered to \ isitiny iM'ceniasons li\ the I niversity 
Lodye ot) Saturday. 

A partv of yi'oloyisls is inakiny a tour in northern 
Ontario (»n Anyust <>l botanists is visiliny 

'reinayami Lake dislric t on Auyiist i.poS ; and one of 
ayri<‘ultnri.st.> is to \ isit the Ontario Ay ri( nltural ( olleyty 
(luelph, on \uynst 15. 'riins' hundred members are 
takiny part in the yeneral e.\<'ursio?is to th(‘ Ikn'ifie 
i-oast, leaxiny on Sunday, Anynst 17, arrixiny at 
Vhineotix-er on Anyust 25, and retnriiiny to 'Toronto on 
Septend)er 'Ther** will be meetinys at Saskatoon, 
iMlmonloii, ami \’aueoux'('r, and halts at all points of 
seii'nlihe or .seeni«' inti’H'st, 'The p.irtx yoes out by the 
(anadian National Kailxvay and relni ns bx tlie ( anadian 
Laeilie. Manx x isitors Irom (Ireat liritain an* makiny 
lecture tours in the Ihiited States betore niurniny 
home. 

I*rof. Ibuaee (,amb has been eleeti'd bx' the (ielieral 
(\»mmilt<‘e pi'cside/il of the Association for the met‘tiny 
next veai' in Southampton. 

At a S|)eeial eonv(»e;ition of the Unix'crsity of 
'Tonmto on W’ednesilay niyht. ,\uyust the 

<leyree ot Doi'tor t>f Seiv-nee, /nfftnris oiKSd, is to be 
(‘onliTii'd on Sir David linu*e. Sir luiu’st Rutherford, 
Sir John Russell, and Sir (diaries Parsons. 

'The lhre(‘ remaininy addresses of presidc'iits of 
S(‘(‘li(»ns were didixeri’d on .Mondav, .\uyust ii, and 
are described below. 

Analysis di- Pkvstal Stkiuti kk nv .\-ra>'s. 1 

In his address to StM tioii A (.MathematU'sand Physics), 
the president, Sir Wdlliam II. Prayy, yix'*s a xcry 
useful summarv of tlu' present position and the limita- 
tions of the nexv methods of analysiny crystal slrueture 
by means of .\-rays. lb- tirst discriminates three dis- 
tinct stayes. namely, (i) the measurement of the anyle 
at which X-rays of a yixen waxc-lenyth are rejected 
bx' a set of identically similar [ilanes xvithin the crvstal ; 
(2) the Use ot the anyiilar measurement to find the 
spaciny of the set of ])lanes. and hence the linear 
dimensiiuis of the crystal-unit cell : and the com- 
bination of the spacinys of ihrt'c different sets i>f jilaiies 
to afford the volumi' of th(‘ unit cell. PYoin these 
fundamental ilclerminations, and a knoxvlcdye of the [ 
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specific ynu ity of the crystal, the number of atoms of 
various kinds contained in the cell are found ; and, as 
the proportion of the various kinds is the same as in 
tlie molefmle, tiie number of moJecules, one. two, three, 
four, or rarely more, comprised in the cell is afforded. 
liy the repetition of this cell, in aceordanec with the 
deyree of symmetry developed, witliout any new^ 
features, the crvstal is built up. 

The final aim of the X-ray analysis is to determine 
the arranyement of the mole<‘uIes, and of the atoms 
coinprisiny tlie latter, in the crystal-unit cell. Sir 
William lirayy emphasises, however, that the only 
measurement which the X-rays make directly is that 
of the distance sejuiratiny any atom in tlie (Tystal from 
anx' other nearest adjacent one xvhieh is of like kind 
and condition of environment, from which the outlook 
woiihl be {‘xat'tly the same and w ith similar orientation. 
Any other measurement of distance is an indirect one, 
made with tlu‘ aid of some additional crystalloyraphic 
(phx^i«al or chemical) reasoniny. It is not possible to 
measure directly hy X-rays the distance between two 
alom -cent res xvithin the .same cell. I’or (‘xanifde, in 
th(‘ txxo-molecule crystal-unit of naphthaK‘ne we cannot 
measiin^ th(‘ distanc e separatiny one (;arbon atom from 
anotluT in the same dimoleeular c'ell, ex'en those of the 
two separate molecules (which are differcmtly orien- 
tated) ; the measurements afforded are those between 
any atoni and its nearest neiyhboiirs exactly like itself 
in the thna* princ ipal (axial) directions ; that is, belony- 
iiu to dillVrcait adjacent (‘clls, these distances beiny 
the lenylhs of the* edyes of the unit c'clI. fresh con- 
siderations, su(‘h as the knowlcdyc^ that naphthalene^ 
has a ('(Mitre of symmetry, are recjiiired even to defint^ 
the distancM* between the centres of the tw'o molecules 
in tlu* ('ell ; or as in the (*aseof nx k-salt, tlu* knowledye 
of the full crystal symmetry is needed to yiv(i ns the 
distance bctwecMi adjac'cnt sodium and (ihlorinc* atoms, 
tlu* X-ray measurements only affordiny that between 
any tw'o sodium atoms, or any two clilorine atoms, 
llciue, the xxork of the crystalkiyrajiher is absolutely 
nece.ssarv, especially as to symmetry and tlu* polarity 
due to lack of it, I'xterior anyles and the crystal elements 
derixed therefrom, and the physical properties, if the 
measurenuMits hy X-rays are to hax’e their full x'alue. 

It is a. yreal yain that this has noxv been so clearly 
stated. 

Sir W’illiam Prayy then shoxvs how' the. X-ray work, 
combined xvith all these other available sources of 
information, is enabliny us to fix on the parrioular one 
of tlu* modes of interior arrany(*nu*nt of atoms 
possible to crxstals, xvliich occairs in the crystal under 
investiyation, and incidtMUally show^s that all eases 
investiyat(*d have* conformed to oiu* or other of these 
modes. 'J'he les.ser jirohlem of alhu'atiny tlu* (Tvstal to 
its proper (Mass amony the 32 difT(‘rently svmmetrical 
classes of (Crystals has conseciuentlx' been soh^d in most 
cases with eomparatixe ease. Hut ayain, it must be 
emphasisc'd that the X-ray measureinciUs alone do not 
permit of .so satisfaelorx' a result I)(*iny attained. 

Sir WYlliam lirayy also makes it clear that the alarm 
exhibited, wh(*n the first X-ray results were published, 
as to the apparc'nt disappearance of the mok'CMde, was 
a “ mare s nest.^ Iherc is nothiny whatever to suyyest 
a complete disruption of the alliances within the mole- 
cule so successfully studied and lirouyhL to liyht by 
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the chemist, and it is now certain that the conclusions 
of chemistry are valid for and carried into the solid 
crystal as well as into the li(|uid, for the chemical 
molet'iile takes its place as such in the crystal structure 
with very little change. 

It is thus in the combination of the results of the 
X rav analyst with those of the (Tystallographer, the 
])hvsicist, and the chemist that future progress in the 
eliK-idation of the structure of the fully des eloped solid 

tlie crystal — must be looked for. In thus unambigu- 
ously setting forth the limitations of the new method 
b\* use of X-rays, and the al.)soIute need of collaboration 
in the study of crystals and solids in general, the 
president of the Section has rendered a special service. 

Tjfk-Control. 

Prof. F. W. Gamble’s presidential address in the 
Section of Zoology is an example of strong, matured 
thinking. It is futuristic ratJier than a retrospect of 
the things done and thought in the biology of the 
immediate past. Seizing on the present methods of 
experimental embr^'ology it sees in them something 
pregnant with results tliat must profoundly modify 
future biological specudation. Can those results be 
seen, even if only in a vision, and what may be their 
nature The address is an innov'ation that must b(‘ 
welcome to members of the Section. 

Afon* and more biology pries into the nature of tin* 
])rocess that makes a specific organism from an apf)ar- 
entlx' undifferentiated egg. This ]:)r()cess, whatever it 

is, must be potential in the egg, becoming kinetic from 
the moment when the spermatozoon the “ Orpheus 
that visits the cold Eurydice,’’ the “ winged key that 
unlocks the imprison(‘d one ” — passes through the 
bounding membrane and sets u]) tin* n'k'asing trans- 
formation that results in embryonic development. 
The process is not in the outer cn\'ironment which, 
Avhile nurturing in precise!)" tln^ same way the eggs of 
a hen and a duck, yc^t makes of the one a ( hick and of 
the other a duckling. Past concei)tions of the nature 
of the developmental process were curiously naif ; 
the)' corn'oived of the ovum about to divide as an 
assemblage of yxtrts, jumbled together in some* way, a. 
chaos of parts but nevertheh’ss parts that wen* yire- 
formed and extended. Something called the “ or- 
ganisation ” was supposed to usiicr tin* parts into 
place, laying down, in ordered fashion, the organ- 
systems, organs iind tissues of the emliryonic body, 
'riien came the study of aberrations of development to 
per[)lex and obscure this siinjile ('onceptioii. The 
organisation existed in the undivided t)vum, leading to 
the segmentation of the latter, so that a number of 
blastomeres came into existence, each normal!)* giving 
rise to a different part of the embryonic (and .so also 
tlu‘ adult) body. Yet the experimenlalist could 
literally sha.tt(?r the organisation to bits and find that 
each bit bec'ame another organisation (for each 
blastomere could regenerate a whole (*mbryo). Tie 
could divide it in an infinit)" of parts without impairing 

it. Thus the egg and its parts, or the embryo and its 
parts, were autonomous and capable of regulation. 
Tlie study of the nature of the organisation became 
the study of life itself — and it became (to many minds) 
a problem incapable of solution on the classic physico- 
chemical hypothesis of the nineteenth century. To 
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an increasing number of biologists lih* becomes an 
ultimate natural category sharing, with matter and 
energy, our ('onception of the uni\ erse. 

Now’ among the pregnant methods of presen t-dav 
embryology there is this : it has become jiossiblc to 
study the mode of operation of tin* organisation in tlu* 
dev’eloping egg and in the adult, multicellular organism 
(and it is e.ssentially the .same in each of these cases), 
in the egg the organisation radiates from a foi'us : in 
the adult it radiates frem an apex or head. The 
cornyioncnts of the radiation are from head to posterior 
body regions along the longitudinal nervous axis ; 
from ni'rvous axis to right and left in bilaterallv 
svmmctrical animals, and from iier\'ous axis to tiie 
vcmtral regions (in vertc'brates), or to posterior regions 
(in an in.sect). Along i-ai'h of these radiative jiaths the 
intensit)’ of the j'ontrol exena'sed by the focal region 
diminishes w ith tin* distance ; then* arc metabolii* 
gradients and thi'sc an* demonstrable b\ xarious 
chemical methods, 'fhe gradient expresses tJie degree 
ol positive* ('ontrol wliich the head region holds upon 
the functioning of the bodily organs and tissues. 
'I'his apic'al control is oiu^ ot (|uiclvening, urging, and 
directing of physiological aetivities. 'I’he possibility 
of control is, so to syieak, \'ested in the head, or apical 
region, w’hich reaches out into the outer world bv its 
clistam'c r(‘(’(‘ptors, ev(‘r s(’(’king to increase its en- 
vironment. Environment and organism, reciprocal 
activities, are om* — that whie h we e all ordered lite. 

Vet. bee ause tJie intensity of (|ui(‘k(‘ning and elircct- 
ing diminishes wdth the distance from the focus, there 
can be physiological isolation of a bodilv part limited, 
of course*, and it may be transient. In tlu* absence of 
(‘ontrol the part rests— it may be periodi(’all\*. W'hile 
it rests its jiotential ri.ses and w'hen it again (‘ome.s under 
the fo('al control its functioning (piickens. So in 
re.ser\^e organic material, two kidneys or testes, one 
of which ma)^ be enough for normal bodib’ m tivitv, 
there is periodic' alternation of rest and activitv. . Hut 
in the n'st ('onseejuent on the removal of f'ontrol there 
is still (he urge of life, for tia* potential of tiie part 
increa.ses. Should tiie fo('al c(aitrol not be re-estab- 
lished what bapjieris ? There is alwaxs the tendem'v 
to individualisation, and the organism mji\' .s(*gnn‘nt 
and multiply- thus in a dividing Hlanarian worm the 
metabolic gradient shows a peak at tin* region when! 
.segmentation will occur. So also we seem to be able 
interpret tiie formation of malignant tissue. Re- 
moved from the control of the cerebrum, whii h blends 
ie a('tivity of the part wTh those of all other jiarts of 
th(! body the intensity of life may still increase flnring 
this resting phase. Then connective; tissue, or mam- 
mary gland, or testis attains higher metabolic potential, 
ind still drawing on tlu; circulating nutritive materials 
it endeavours to function ; it cannot do so in normal 
fashion because it is undirected, and it ]jroceeds to 
proliferate, passing into the cancerous condition. 

And here we see, stated as an infenmee from experi- 
mental results, .something of the terribleness of life — 
that which is .sinister because it is disorderlv. There 
is a “submerged recessive life’’ charged with a(’ii\itv, 
•ver seeking to expand or grow. Sj)ecifi(; organisations 
deploy this in ordered morphological and functional 
varieties. Given this “ grace* of organic' n'gulation ” 
and the life that inces.santly insinuates itsi‘lf into inert 
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Miatl^T assiirncs the liitTJirehieal lornis that evolution 
shows ns. W'itlioiit it and wr .see in life sorncthiiifr 
inehuntr hut, in ii waA% /Vef/d a/id : some- 

t/iini( to us hy the eaneernus tumour or the 

luxuriantly li\ iii;^ and rotting Iropieal i\m<^\e. Here, 
and in the ivaekwalers ni nr'^auk evtAulum -tl^e 
inssWs” t\ia\, are. juused keUveiMi extinelion 
and staiaWtv. or tiie primitive and iinpro.Liressivi* 
l)imian oi i' lies uc st-e lln- lih- of the hiliin- : the 
inext iiejiii >lial)le vit.il nii})iiUe that \\ait.-> on the 
ordiainy Maitrol that will lead to it.-, deplowmait in 
new oreani^' tonn-.. 

l'K*o/a /.MS Oh ( loir lhoiiir( rio\. 

In III. .aidless as president <d Seetiori .M 
(iilliiie), .sir |nhn Kiissell rt‘\iews the preMiit 
j)osition ol a^ri/ ult ural re.aan h as eonij)ared with that 
oeeiipl/'d wIm m the IhiuAh Asso/ i.itiori \ isiled 'Foroiilo 
in iSSj. I p to that tina* the man ol s/ ien< e had hetn 
oeeiipied uilh the prohlein (»! how i > h*ed the plant. 
Aj^rieiilt nral a ieia <* u.is rea^arded a.s oinplv a hraneh ol 
eheinisli\ ; hut , diirii^:^ I he la lorl\ seal’., many new 
problems in \ oh in;; the hioloL'ii al s( iem es had presen te<l 
them.^/‘l\e^ loi' solution. I’liese prohleiiis are ri'lated 
to tin* erowlh ol the plant as alYeated l)\ inherent and 
en\ ironmrnt.d N'ariat ions. Sir |ohn Kiis^ell points out 
that, whereas the .j;reat <lis»o\'ery /iiirim; the early 
p/’iiod was that the plant could he led hv “ <11 1 ific ial 

hstame., till' mo.st j)rey,nant diseo\er\ of th<' second 
period w.is that the plant ii plastic; l)\ methods w InVh 
are under seii'ntilie ('onlrnl it can he modilie/l in (h'sired 
direi't ions, and thus he indm ed to L',i\(* results that 
meri' lee/line, cannot aceonij/lish. h'ollowin;; the 


pionec-r lahours of Jlatcson^ astonishing practical 
results have been reached hy such workers as 
BifTen in England , Nielsen hide in Sweden, and 
the Howards in India. But the science of genetics 
is only on the thresliold of what it may yet 
iu‘com]>li.sh. 

I Sir John Rii.ssell then goes on to review, in detail, 

I recent advances that have been made in the sciences 
I ’ ith w hich he is particularly concerned at Rothanisted. 

I le eni]>ha.si.',es the jm'ssing need for subjecting the great 
; run ,s ol material that has now aceurnulated to statistical 
analv.'-is. In n^gard to the niniKToiis empirical data 
from “ held ” exj)eriment.s. Sir John Russell is of 
opinion that no advance can be expected until some 
Ire.-^h opening is (lis(‘ovTred by scientific w'orkers. With 
ngard to the more rigid data acciimnlat(‘d by labora- 
torv workers, the \'iew is e.xpressed that the greatest 
field for dis<‘o\'ery lies in tilt; direction of linking up 
plant nutrititin .studies with tho.so of the soil solution, 
th(‘ latter being (‘xjilored in the light of the phy.si('o- 
I ehtanieal interac tions between .soil and stiil water. On 
lilt* mort* 'ji neral issues Sir John Russell is insi.stent on 
the need lot* fulli*r co-f)peration between all classes of 
.scienlifie workers fur team work which shall int'liide 
workers of all nations. Ihit wdieii all is said and done, 
t/ie great e\]:)eiulitnr(‘ t)f time atul mont'v now' being 
incurred in agricultural resciircli can only be justified 
b\ abandoning the \'iew' that tin* economic end alone 
is worthy of the (‘ffort. 'I'he address closes with an 
I i‘lo(|uent appeal for a wider vision, for an effort to 
Ujiraisc' ('ountrs life by rev(‘aling to the countryman 
I “ .s/irnething of th(‘ wonder and nnstery of the open 
; spaces in w hit'll he tlwells.'’ 


Obituary. 

1*10)1'. J. W I'.K nil- 1 MMv*. I Uinineil, the Uritish St'ience (luild, and other bodies. 

' I "1 1 M death, on .\ugust t), of I’n/I. [ulius W'ertheimer, j In recognition of his services to scienet' and i‘dueation 
* .it sixtx four \ear>. of age. deprixe^ both science I the degriv t)f doctor of science, honoris causa, was con- 
antl Icchnii al education ol a most at'tix e and stimul.iting lerred upon I’rol. Wertheimer by the University of 
worker. .Siiu*e i.Si^o, xvhen he was apf)/)inted prir.eipal | IJristol in n;ii. lie al.so receix'ed the honour of 
of the Mereh.mt N'enturers' re< hnieal ('olle;;e, Bristol. I ( llTu ier dWeademie de h’ ranee in 1906. 

In- t<»ok a leading part in jiromotiug s» ic-ntilic' ami « 

technological instruction in the <‘itx. with the re.sult | 

that, XX hen the I nix'cr.sit X' of Bristol xxas established | .Mis.s IxAniKKlM-. .\. Bi rkk. 

in luoo, the laeulty ol engineering was instituted al ' Bv the deal h ol .Miss Kathc'Hne .V. Burke, University 

the (f»Ilege, with Brol. \Vertheimer as dean ol the | ( 'ollege, London, has lost an exi'cllent teac'her xvho was 
laeullx and also |)role.ss»)r of applied ehemistrv. I untiring in her dexotion to the academic, social, and 

l*r(»l. \\ i rilu imer xvas eiluealed at Unix efsitx ( \)llege. ; athletic life of the ('ollege. (iraduating at Birkbeck 
.ix'ctponl. .iml ()\\ens Uollege, .Mam hester, and xx.is t'ollege, Mis^ Burk(‘ began her career at Unixersitv 

leadma aer ol t he Leeds Si'hool ol SeieiU'e and 'IVehm*- Uolh'gt', in 1S9S, as a resean'h assistant of the late 

ogx Innn 1SS7 ti) iSiio. lie was a fellow ol the Sir William Ram.say, and she took a share in tin* n'- 

iistitute ol Uhemislrx, tiu* Uhemieal Societies td .search emanating from the chemical laboratory at 

/nidon .md Bel lin, .md till' l*hx sical .Society (»f J.tindon. about this time. Later, she was appointed to the 

lie xxas hu' ten xears hon. seiTctary ol the .\ssoi iation ('hemical staff, and was the first xvoinan teacher directly 

t)l Tt'chmhal Inst itutious, and xxas the author of text’ concerned xvith th(‘ ti'ai'hing of the undergraduates of 

bi>iik^ (»l pra/'lical chemistry ami ol seientilic and the ('ollegc. .Mi.ss Burke's original work ineduded 

<'dm .it ituKil .irtich's in x.irious iourn.ds, including resean h on thorianite. the oxides of chlorine, the 

Nxriui. 1 lis lf)ng expcricnci- and w idi' knowledge of Joule Thom.son effei't, lh(‘ chemical dynatnics of the 

all malli is relating to ti'chnological education at honu‘ alkyl iodides, and tIu' absorption spei'tra of alcoholic 

and .diro.id made him a x ery x alu.ible member of .solutions of nitrates. 'Fhe paper on chemical dynamics, 

manx commitici's. lie scrx’cd on tlu' Uoum il and w ith Prof. K. (f. Ponnan (Journ. ('hem. Soc., 1904, 555), 

Sfii.uc (it the Unixeisitx ol Bristol, tlie 'Feacliers showed that t he order of reactixity of the alkvl iodiiies 

IvegisiralioiA Uouncil, the Utlucalion ('ommittees of the varied with the tx4)e of ('hemii'al reai'tion investigated, 

Uilom csi.-i shire ('ounty Uoum'il, the Bristol Uity [ and hence it xxas not possible to a.scribe their reactivity 
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to a uniform cause, such, for example, as a dissociation 
of the iodides int(^ ions. A research, published jointly 
witl) Prof. JC. C. C. Ihily and J\Iiss Elite G. Marsden 
(|ourn. Chem. Soc., rpog, 1096), on the absorption 
spectra of the aqueous alcoholic solutions of nitric' acid 
and lithium, ammonium, and silver nitrates in relation 
to tlie ionic' theory, afforded strong support for tlie 
theory cd’ hydrated ions. Ft was found that tlie 
limiting conductivity and the persistence of the absorp- 
tion band of these solutions showc'd a minimum at 
three ])er c'cnt. of water. During tlie War, in addition 
to her work in connexion with tlic* Voluntary Aid 
1 h'tac'hment, Miss Hurke found time to assist in the 


preparation of synthetic drugs, which were so badly 
needed at that time. 

Towards the end of her life. Miss Burke’s activities 
were absorbed in the social and athletic' life of the 
college, particularly in c-onnexion with the accpjisition 
and organisation of the sports ground for women 
students at Perixale. 

Wk regret to announce the death of Mr. ('harles 
Leude^clorf. fellow and xic'e-rc'g^-nt of Pembroke 
(‘ollc'ge, Oxford, registrar of the Ljniver>ity of Oxford, 
and author cM a number c)f jxipc'rs on jn.ithcniatical 
subjc'c'ts, on August 10, at scx i'utx -one \ears of age. 


Current Topics and Events, 


1 'ui.KK lias been brought before the Council of the 
Hritish Association at the Toronto mceli ng a spec ial 
rejKirt by the C'omniittec ou Zoological Idibliograpliy 
and F^nblication, dealing with the c[Licstion of undue 
re.siriction in the distribution of II.M. (iovcriimc?nt 
publications, 'fhe results of the inquiric's of this Coin- 
mil tee arc of gcnciral interest to scicntilic workers, and 
niav bo brletly slated. On applying to the luxids of 
certain Guvernniciil rnstitulioiis, the ('oimuittce A\as 
informed lhat no restriction hacl recently lH*eii ])la<X'd 
on the distribution of publications of the Royal 
Botanic Gardens, Kew, the British Museum (Xatural 
History), or H.jNF. Geological Survey. On the other 
liand, it found that public libraries had su tiered from 
a considerable cutting down of free or reasonably 
priceil Parliamentary and Stationery (.)ltiee publica- 
tions (in respect of which some concession has since 
been made) ; that certain T 3 ritish scientific' societies 
of standing are no longer able I0 obtain (Government 
scicntilic publications in exchange for their own 
[)iiblirations (though foreign scicntilic societies arc not 
similarly haiulicapped) ; tluit free reprints to authors 
of papers published by tlie (Government ]in\ e almost 
<lisappearc(l ; that there has been a ci'ssatioii of the 
routine free distribution of agricultural leallets ; and 
that review copies of (GoNeriimeiit publical ions have 
been curtailed. These liiulings are in general agree- 
ment with the statements made in a. leading article 
in Naitki:, December 29, T923 (vol. cxii. p. <>23). 
The Committee considers that no loss would ensue 
were rexiew copies to be furnished gratis to editors on 
application, and suggests that the Council of the 
J 3 rilish Association “ might well represent to the 
< Government that the publication of the results of 
research among people likely to a]q)reciate them is no 
less iiiiportanl than the making of the researches 
themselves, and lhat to refuse the relatively small 
adhitiounl expenditure is materially to reduce; the 
benefit of the original much greater expenditure.” 
Bearing in mind the effective methods employed by 
other governments in the spread of their scientific 
achievements, no one is likely to quarrel with this 
exceedingly modest recommendation. 

SriKXTiFic men are indebted to Major A. G. Church 
lor raising an important question in Parliament, 
namely, tlie assessment for income tax of professional 
men, more especially men of science, who are 
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remunerated by a lixcvl salary and are therefore 
assessed umler Si liedule E. Profe.ssioiial ini;n whose 
iiicoim; is ma<!e up of fees, and who are, therefore, 
assesst'd under Schedule I ). arc allowed in the a.ssess- 
ment of their incomes to deduct from their earnings 
expense's onlinaiily ineiirred in the course of their 
work, iiieliiding the eosi ot the renewal of technical 
works i^f ri'ference, subsi'ript ions to professional 
socic'ties, the pri'parat ion and publication of memoirs 
— in fact, all expeml.'tiiri' recjiiin'd to maintain their 
tt'chnical etficiencv. Such I'xpc'uses are nc^l as a rule 
alhjwed to those' assi'ssed under Schc'dule E. The 
Piuancial Secretary to the 'rivasury denied, however, 
the' existence; of sueh a distinction ami ottered to have 
any (^articular case invest igatcxl, in wliich further 
rc'lii'j was beliexed to be due, pnnided the necessary 
particulars were furnished. The (juc^stion uas, as a 
matter of fac't, l)roiight l^efore the TrcMsury tvso or 
thrc'c' years ago, when it was intimated that such 
expenses might, for the* purpose of assc'ssinent, bo 
dc'ductc'd from tlie salary reeeixed, when thc'y were 
incurred in c:ousc*c[ueiic'e of an c'Xjness rc'cjuirc'incmt of 
tlie employer. If, for example, on the appointment 
of a science lecturer it was stipulated he slmiild carry 
out research, or tliat hc' should jean the technical 
sc)c:ietic?s relevant to thc' subjc'ct he taught, or take 
other sle])s calculated to inainlaiii his scimilitic 
position, the neccss.irv (*-\|>enses iniglit be dcfluctecl 
in ascc'rtaiiiing his assc'ssable iiic'ome. It is for the 
cxillc-gcs c'oncerncxl to see that this reipiiremeiit is 
satisfied. 

'fuj. Admiralty has announced liie appointment of 
( 7 apt. li- T^ Douglas to the jiost of IlycIrograpJier of 
tJie Navy iu succession to Vice-Admiral 1^'. ('. 

Lcxirmonth, as from October 1 n(.*xt. Gapt. Douglas 
has been cm])loyed in Hie surveying branch of the 
Navy since 1807, the appointinc'iit of 

superintendent of charts in the hydrographic clepart- 
nieiit from ec>io to 1914. During the War, lie was 
employed on spccaal surveying stait <luties at the 
Dardanelles and with the Dover J*atroI, in addition to 
acting as the first director of tlic Xaw Meti'orologic.al 
Service (1017). Por his preparatory work in con- 
nexion w'ith thc raid on Zeelirugge lie was awarded the 
C.M.G. Hc was assistant Jiydrographer of the Navy 
from 1019 to 1921, and has since been in conimaml of 
H.M. Surveying Ship Mitluic, and her successor. 
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H.M.S. Ormonde, on the* 15t*rniiifhi and W'est Atlantic 
Survey, He is the inventor of several instruments 
and dia^^ranis hjr use in surveying and navigation. 
Tlie post of Hydrogra{)her of the Navy (instituted 
in 170.5) was (originally tenable at their lordships’ 
pleasure, and for an unspecified term. Admiral 
J3eaufort, still remembered in connexion with the 

Beaufort scale of wind velocities, (occupied the 
positi(jn for twenty-six years (1^20-1855), and the 
late Kear-Admiral Sir William Wharton for twenty 
(18184-1(004). Sinr(* the latt(*r’s time, how'ever, the 
tenure of the post has been limited to five years, its 
successive (Kciipajits h.iving b(*(*n Admiral Sir A. 
Must Ml I’icid (J(ooj Kjooj, Admiral Sir 11. 7C. 

ruiev f icI (i‘jo(o 1014), Vice-Admiral Sir J. h\ Parry 
(lor I -loio), w’h(js(‘ gr'andfather, Sir \V. E. Parrv% the 
cclebraU^d .Vntic explorer, was H vjh'ographer in 
1<S„M an<l Ihe pr(is<*nt 1 lydrograplier, V'ice- 

Admiral h'. ('. Leannonth, who, before taking up his 
appointment as 1 1 vdrogra pher, was I tins tor of h’i\(‘d 
l)(‘fen(,<*s fiom itM4 to loro, and in that capacity 
won unslinled praisi^ fiajin Lord Jellicot* fur his work 
in the puxliK lion of net delenees, both for the Ihitish 
licet and for those of the alh<‘s. 

Tine ('ouncil of the Nation. il Instil iile of Agricul- 
iral Hot.anv amioune(‘s that it propos(^s to place upon 
tlie mark(‘t this .aulurnn about 2500 (piarlers of a new 
sei'd wheat, V'eoman IL, bi'e<l by Prof. K*. IL Pilleii; 
and tenders as to (piantity arr.* invili?d from estab- 
lished d(‘al(‘r.s in setvl I'orn. The s(.*ed wheat will be 
sent out in sacks closed with the Institute’s s<*al, 
none other being genuine, .at tin* rate of <)/. (>s. per I 
4’. (\vt. V'('om.\n 1 1. is intended to t.ake tin? ])la('i* of ' 

tin* oldt'r V'eom.an wIh'.iI, jiarlly because pure seed of 
tin* lal U'l* is now dillieult to obtain owing to admixture 
with otluT wheat, partly bci'ausii V'(‘omaii 11. is a 
l)ett('r wheat in several ri.'spects. Piotli wheats are 
prodiu'ls of t h(' same ( ross, Hrowii kx Ked h'ife, and 
are similar in type. 'I'lie yii'lding ('apacity of V'eonian 
11. li.is been tested out at ti'ii ddlerent ceiitn^s on , 
varying soils throughout the ('ouiitry. w ith thoroughly 
s.itisfaelory results. C.'omjirehensive milling and 
baking Inals made by impart ial judges (^f Ihe N.ational 
.Association of Ihitish and Irish Millers indicate that 
tlu* bread made from the tlour of Ve(mian IL is of 
('xeeption.alU' good (piality and is “ ineoiiipar.dily 
superior to anvthnig obt.ain.able fn^in av erage ordinary 
haigUsh whe.il." In fav'ouralile sixisons tlie loaves 
approximate ( loselv to tlu’ise trom “ No. i Manitoba . 
wheat. It is slronglv advocated that from the 
dillereni points •.>! view ol grovveis. milhas, and con 
sumers, Veoman 11. should lake the jilace of ihc older 
form. It is p.arlieiil.arly suitable for growing (^n 
nu'dium anil heavy soils which are in good heart, and 
is specially recommended lor the ixastern, midland, . 
and .southern counties of h'ngland, the bi'sL results | 
being obt.iinevl with early sow in 

A I'Ai K on “ Life (^f the Scxi-shore,” bv' Air. T. 
Howard Rogers, broadcast from the Pirmingham 
Station of the Pritish P»roadcasling Co. on Jiilv 
was the lir.'^t of a seru's which will b(' continued until 
the end of tlu* vear by members of the Pirmingham 
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Natural History and Philosophical Society. On 
Augu.st 9, Mr. O. 1. Llliott dealt wdth Get ms 
J8enc;ficial and Other\vi.se, ” and the second and con 
hiding part of his lecture will be given on August 16. 
(Jther talks which liave been arranged arc : Butter- 
flies,” by Mr. J. H. Grant (Sept. 9) ; " The Earliest 
Known Life of the Earth,” by Mr. Frank Kaw (Sept. 
17) ; ” Flie.s,” by Mr. Colbran J. Wainwright (Sept. 
25) ; ” Fossils,” by Dr. L. J. Wills (Oct. 7) ; ” How 
we get our Time,” and ” The Moon,” by the Rev. E. 
S. Phillips (Oct. 14) ; ” Plant-animals,” by Dr. W. T. 
J*:iliotl (Oct. 21) ; ” Fairy Ring.s,” by Dr. Jessie S. 
Bayliss Elliott (Oct. 28) ; ” Algeria,” by Capt. C. 
K. Shepherd (Nov. 4) ; ” Shells,” by Mr. H. Overton 
(Nov. 1 1) : ” Life of the Ocean,” by Mr. T. Howard 
Rogers (Nov. 18) ; ” Saturn,” by Mr. S. C. Parish 
(Nov. 25) ; A(iuaria.” by Mr. G. T. Calvert (Dec. 
2) : “ the Alodern School-boy,” by Mr. F. W. 

Pilditdi (Pec. 9) ; and “ The Life-story of the Eel,” 
by Dr. A. J. (irovc (Dec. 30). The snbjccts are 
being (Uxilt with in an interesting and non-lechnical 
mamuT ; and il is hoped that these instructive talks, 
whi«:h are addre.sseil primarily to young people, will 
I ai(ms(; int{‘rest in, and foster a taste for, natural 
history and kindred scii'iitilic subje'.cts, and prove a 
helpful conlributiou to the valuable educational side 
of the programmes broadcast by the B.B.C. 

Ix ( onnexioii with the ICxliibit in Gallery 11. of the 
C'.overnment Pavilion at Wembley, by the Cambridge 
School ol Agriculture, illustrating fertility and 
sterility in domestic animals, an excellent explanatory 
memorandum by ATr. J. Hammond has been issued 
h\' t he Ministry of Agriculture and Fisheries. Sterility 
I the male is illustrated by microscopic prejiarations 
showing the semen of a sterile bull devoid of sperma- 
tozoa owing to the atrophy of the seminiferous cells 
- -a (.'(mditiun which may follow inbreeding and other 
types of mismanagement. The reproductive pro- 
ce.ss in the female is illustrated by a preparation of 
the repr(3duetive organs (3f the cow, and the memo- 
ramliini gives a short but clear summary of what is 
known of the physiology of these organs. Incident- 
ally, mention is made of the striking demonstration 

the control exercised by the corpus luteimi over 
me ripening (3f the next Graafian follicle, that is 
oblamt'd by expelling the corpus luteum from the 
ovary bv simple pressure through the rectal wall, the 
result (jf t his operative procedure being to bring on the 
next heal period before the time at wdiich it would 
normally occur. Various causes of sterility in the 
cow are dealt with in the memorandum. The exhibit 
(hxiling with the sow illustrates the curious secondary 
limitation of fertility which occurs in this animal 
through degeneration and elimination of some of the 
embryos during the period of pregnancy, the potential 
br(3od of about 20 being reduced in this way to an 
average of about 8 or 9. In the rabbit such absorp- 
tion of hx^tuses is produced experimentally by removal 
of corpora lulea during early pregnancy, but in this 
case all the fixitu.ses disappear instead of only some 
of them as is the case in the sow. A similar result 
is seen in a rabbit which mates while still suckling a 
large litter, very active lactation having itself an 
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atrophic intlueiice on the c<Mpora hilea : in tliis case 
the clfcct may be i^rcveiUc l citlier ])y mincing the 
jiuinbcr in the litter to O’.e or two, or by special 
leeding. The exhibit is one of much interest, and it 
will serve a good purpose by directing attention to 
the enlightened policy ado])ted by the Government of 
recent years, of encouraging research in external in- 
stitutions such as Universities and independent 
laboratories. 

Mitteilungen, No. 6, for June 1924, of the Society 
of German Men of Science and Physicians, are largely 
occupied by a discussion of the participation of (ier- 
niany in international congresses. Leon Bourgeois 
is quoted as having said in 1913 : Coordonnons nos 
recherches, unissons et centralisons nos efforts, ne nous 
laissons distraire ni diviser par rien ...” d'hat was 
in the earlier days of tuberculosis imiuiry, to which 
Koch, Khrlich, and Behring have since, contributed. 
Lritz Tfaber has spoken explicitly as president of Ihe 
<h.'rnian Chemical Society meeting on May 12. lie 
notes a mellowing of relations and a wish for closer 
scieiitilic intercourse, expressed in particular bv the 
Ihiited States, England, Kussia, and japan, as, for 
examine, the invitations of the P>ritish Chemica , 
INlanufacturers and of the World lV)wcr Conference. 
The facts are given in greater detail in a paper on 

International Scientific and Technical Congr(*s.ses,” 
')p. 33 to 07 of Mitleihnjgtni dcr 

Di'utschcn HochscJntlen, May 1924. The editor invites 
further reports directed to Johannissir. 7, .Miinster in 
Westplialia. A list of 84 congresses is reviewed. 
Germans ha\e joined in discussing phy.siology at 
JCd inburgh, psychology at Oxford, orthopedics at 
Amsterdam, plant diseases at Wa gening, .serum at 
('openhagen, pedagogy at Monlreux, international 
law at Brussels, psychic sciences at Warsaw, 
dentistry in Paris, meteorology at Utrecht, gardening 
at Amsterdam, sociology in Koine, milk at Washing- * 
ton, philo.sophy in, Naples, ap])lied media nics in 
Delft. Co-operation is ab.solnlel\" necessary for the 
future of science, but much patience is recpiired, for 
pressure in any direction miglit hinder more than 
Jjolp. The fullest list of international societies of all 
sorts is the " l^cpertoire des ( )rgani.satioiis liiter- 
iiatioiialcs,” published in (xeneva for the Socicte des 
Nations. 1 'he director. Section of rnteriiational 
Bureaux, League of Nations Secretariat, asks for 
information as to new societies or changes in older 
ones. 

Prof. Dr. RimiAKD Zstgmonov, of Gottingen, has 
been elected a corresponding member of the N'ienna, 
Academy of Sciences. 

A I’ROFiissoK of science is required at the Royal* 
Alilitary Academy, Woolwich, particulars of which 
can be obtained by wiittcn application from the 
f nder Secretary of State, War Office (S.D.3), 
Whitehall, S.W.i. The completed form must be 
returned by August 21. 

lnK Department of Scientific and Tiidustrial 
Kesearch invitf^s applications for the post of super- 
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inteiidcnt of it.s Chemical Research Laboratory. 
Candidates should Jiave Jiail experience of, and be 
distinguished in, s^mic branch of pure or applied 
chemistry. Particulars of the duties of the post and 
a form of application are obtainable from the secretary 
of the department, 16 Old Queen Street, S.W.i. The 
latest date for the receipt of applications is Sep- 
tember 30. 

A SHORT time ago the question was raised in 
Naturk as to the possibility of registering priori!}^ 
in scientific discovery, on the analogy of a patent 
registering priority in invention. The device of 
sending in contributions under seal need not be 
forgotten. E\i'n if afterwards published in .some 
more finislied h’uin, the sealed documents should 
afiord proof of the stage already reached at the date 
when they wcmc handed in. The Academy of 
Sciences in X'ieiiiia reports the receipt of papers on 
the reproduction of lantern slides by an electrical 
method, on the action of Rdiitgeii rays on organi.sm, 
and a new treat nn iil f)f enreiuoma, a proof iJiat the 
equation ,1" i \'« — « has no solution in rational 
numbers when n is greater than 2, and several other 
matters. 

I 

W'jv ]»a\e ri‘cei\ed from the Russian Academy of 
ScicMice of Leningrad the June issue of Eieciriichrstvo 
In honour of the centenary of Lord Kelvin it is called 
the ” J.ord Keh in Number,” and is devoted to 
articles in a})prccia1 ion of his various activities by 
eminent men of science and engineers. The address 
presented at the ('ommeinoratioii Celebration in 
l^ondon is <j noted. ” All J<ussian scicutitic men and 
engineers send their greetings to the Mother C'ouiitry " 
of J.ord Kel\ in. ” Alay the same spirit of sincere 
fellowship, which unites to-day the .scientific wi^rkers 
of the w'hoh' world, form closer bonds between them 
for tlie be:u*(it of humanity.” Prof. Steklov, tin 
vice-president of the Russian Academy of Science, 
writes an appreciation of the wonderful creative 
genius of Kelvin and his constant searchings after 
new physical laws. He, more than any one, tight- 
ened the bonds between pure science and engineering. 
I’rof. Dssarlchy, vice-president of the Gosplan, gives 
a resume of Kelvin’s work on telecommunication, and 
points out how its development was strongly iii- 
tluciued l)y his ideas. Prof. Chatelain, the president 
of the J^nssian Section of Jie International Electro- 
technical Commi.ssion, discusses l.ord Kelvin's work 
in the domain of electrical engineering. Its excep- 
tional value lies in the fact that Kelvin laid sure 
foundations on which later workers have built a 
noble .superstructure. 

Messrs. W. Heffer and Sons, T/ru., Cambridge, 
announce for publication in the autumn a translation, 
by T. R. Pansoiis, of “I'ractical J*h}’sical and Colloid 
Cheraislry for Students of Biology and Medicine,” by 
Prof. L. Michaelis, of J^erlin, which wi/rk was wTittcii 
to meet the needs of biologists and physicians desirous 
of becoming acquainted with the more important 
applications of physical and colloid chcmi.strv to the 
problems of life and disease. 
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1 N ordiT l<> sliow li tcxtiU* 111:111 u fart urcr.'. 

lli.'il it i> no loiif^cr ii/.< cssarv' to piin llicir 

niarliiiMiy oiit--ifl(* I*rainr. M. A. Ki'iioiianl tia^ an j 
arliric ot 0<> ]>a;4(s in the May Hiillrtin of tlir Socii'to ! 
(riMiroiira«»» iiK*iit. 1 1 is well illustrated aial shows 
that, sinee llie W.'ir, I'Ycmu Ii textile inai liinists iiave 
introdneed inipnjvenients into spinnirij^ frames, looms, 1 
and oilier machines which plactj them in tlie front rank. 

dill Department of Mines fjf the (hteensland 
(leoloj^ical Survey is issuing a series of reprints dealing 
with Industrial Minerals, giving a brief summary 
of the orcmreiices, treatment, uses, vahu's. and 
])n)flin 1 i(»n of these minerals, witli special reference 
to Oneeiislaiid resoiiK.es. Nine of tht‘se pamphlets 
ha\(.* been issued dealing resjiectivelv with salt, 
asbestos, mica, molybdenite, pl.itiniim, nickel, graphite, j 
manganese, and arsenic. 

! 

In 11 k‘ Annn.d Report of th(‘ Rallh‘S Museum and | 
l,ibrar\, Sing.ipore. for tlie vear lo-'-:. -Major j. ('. 
Moulton gi\es a list of .| | spei'i.ilist s whom lie has 
indina<l to :issi.-,l in naming the collections nf the 
miistmm. I’rogress has been chiiMly marked m the 
insect ('ollc'ctions, and many ])apers desiribing iimv ; 


species ( ontaiiHMl in tliein ha\ e been pu]»lisJie(L A > 
a re.snll the mnsenm is becoming more widely know:, 
as a //cc institution, and an increasing mimber ol 
imjiiiries ]ia\(* bcvii received from many distani 
])arts of the world concerning the fanmi of Malaya.' 
It is to be hoped that this good work will continue 
in spite of Major Moulton's transference to a higher 
post. 

Rkcokt No. 27 of the Industrial F'atigne Research 
Board records the results of investigations into the 
following industries : the textile, metal, boot and 
shoe, pottery, glass, and laundry, and into some 
repdition processes. It is thus a compilation by 
m(‘ans of whicli the findings of different investigators 
ill dillerent indu.stries can be conveniently compared. 
'IIk* various recommendations have been grouped 
under the following headings : [a) working conditions,. 
(/>) working methods, (r) administrative. It is only 
bv the slow' accumulation of data from many fields 
that generalisation of scientific value can be made. 
W'c are vet f ir from generalisation, but these stiid.ies 
show the direction in which available evidence point.s 
:ind suggest further developments. 


Our Astronomical Column. 


Tuf fhn'osii/oN or A/\ns. — At midnigiil on 
August 22-2,^, Mars wall be iie.irer the earth than it 
h:\s been for mtire than a century, 'flu' conditions 
are, h\ fad, the best possible for a closi* approach, 
'flicse coiulitions are attained when opposition oc'ciirs 
a week before ’Mars ]iasscs jicnhelion, from tlu‘ fact 
tliat the earth is then ne:irer to its :iphelion. 

.Vt thesi' cl<)S(‘ opj’Kisil ions. Ahirs ( onsah'rably out- 
shines Jupiter, and its rmldy light renders it a \ ci v 
striking objeet. It is 10 fnrtlu'r nortli th:in in jum* 
io2i. so that (Ik' f’onchtions lor obsn s at ion in 
ICngkind :u e not ipiilt* sc^ liopeh'ss a.s Ihev W (‘rc I lien. 

I iik>rt nnab'lv. these very near oppositions have 
scM'Mii heeii s«) fi uitliil in teIcsco|)i< ihsci)v eri«'s as 
those tnHurring somewhat kiter in the vt'ar. 1 hns 
Schiaparelli’s work on tin' canals was mainh tlmu* in 
]M;ii .mil iSv'>r. though he was observing m 

I’he late Brof. Lowi-ll, w hose long-cnntnuied m i utinv 
ol the planet under .ill possibk' conditions adds weight 
to Ins opinion, explained this bv August op]>ositions 
at the dead season of canal dcvelopnicn 
when th(' siipplv of moist lire from one ])ol:ir region 
had e.xhaiistcd itself, .nid Ih.ai from the other had not 
I’ommcnced. It is interesting to h'arn tluit his widow’ 
is visiting I'l.igstall *. l.cr presence will doubtless eii- 
eonr:igc the ol)servatorv stall to make the must of 
their sjUeiidid eipiipmenl. The 2 |-iiich Alv:m ('kirk 
ri'li actor, and the seeing condit ions at a height of 7000 
• cel in the \ii/on.i desert, are nniversall\’ admitted 
l(» be mmv.illeil I’ml. \V. H. Piekeriiig isumaining 
at Mandeville, |:inKiiea, until after the opposition. 

Si N-si’ur .\eii\iiv A notiee.ible feature on the 
sun's snrhiee sinee Viignsl 1 li.is been :i weM-delined 
en\ nl.ir spot, in latilnde O north, which passed 
hi ough ihi' eiMll I’e nf the dlse I'ct w ren \ugust (> and 7. 

I he ln-.lor\ ol this spot h.is been ioiiowed on the 
( ’.ic'cnw leh photngr:i[)hs .-.inee Jnls' o. when .a lai'ge 
bi nol.ir gi 011)1 eoinmeneeil to de\eIo]> in .1 small are.i 
«'l 1 nuke '-evMi .it the e.ist limb oj the sun on ] nlv o. 
I'he tni.il .Ilea of ihe groiij^ re.aehed i of the 

\i‘Mbli' hemi^j'here about Jiilv :ifter which 
I he lear com pi iiitMi t (lisa ppe.ired, le.uaiig the le.ader 
to eontnnie mnnterniptedlv in the lollowing rotation. 
No jn-ononneed m.ignelie. disliirbanee oeeniTcd at 
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(Ireenwich when the spot was near the sun’s cen1i*al 
iiKaidian. 

d he ireriod embracing a solar miTiinium is welt 
known as one of transition; the passing cyck? is 
refU'csented bv sporadic spots near the eijnator, whilst 
till' s])()ts of the coming cycle are ap])e.'iring in higher 
latitudes (jo ^5 ). 'rhe last solar minimum is now 
(k'lmile/y eoiKlnded, and althoiigh small 0H|iiatorial 
spots might Jiave l>een e.xpected, a spot group of lliis 
I'xteiit and leiigih of life is remarkable. It will afford 
additional diita for detenninat ions of magnetic polar 
ities .it Mt. \\ ilson, which are of added inti'resl at this' 
phasi* of the .solar I'vcle in viiwv of the obsi^rveil 
rev ersal of polarities. 

'Two .\oi.vKiJ-: XkvKM.vuLK Star.s. — The Jnne- 
Monthlv’ Notices of the R’oyal Astronomical Society 
cont.'iin ]>apcrs on the well-known variables Mira Ccti 
and i Lvr.e. 

d'he loinier is discussed by Dr. \\\ J. S. Lockyer, 

* he star having l>een observ'cil both for magnitude 
and s])ectriim at the Norman T.ockver Observatory, 
Sidiiiont h, l.ist winter. 'I'lie maximum was attainetl on 
Janii.'irv 20. in :iccord with Leon Campbell’s prediction ; 
the star w.is imnsnallv’ faint, only rising to 4-1) mag., 
wliere.is it ;itlaincd 2-2 mag. in rgob ; it seems to hav’e 
l>een the faintixst maximmn sinee iSS(>. d'he bright 
hvdrogeii lines were also feebler than usual ; a dis- 
cussion is given of tlieir relative bri.ghtness. 'I'he 
more pr'ominent dark lines wei*e also studied, and 
indic.'ited the presence of calcium, manganese, iron, 
.ahiininiiini. stiontiiim, chrominm. titanium. It was 
noted th;it there were several instances of the intervals 
between absorption lines having previouslv’ been mis-- 
taken for bright lines, and that app.arently the only 
bright lines ])resent :ire those of hydrogen. 

.Miss M. .\. Blagg contributes a long paper on 
Baxendell’s observations of ;i Lyive, which ranged 
from iSjo to 1.S77. She concludes that the period 
is iuereasing. and gives the following fonnul.i for prin- 
cipal minimum: Jiili.in Day 23ir.S5oo-37 12*008 JC 

•0000037 finds a subsidiary variation 

with a pei’iod of 0*37/) days ; the fact ot its being so 
nearly half the prineip.il period increased the difficulty 
of analysis. 
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Research Items. 


A.v A]Mj:kmxi) Tvpj. pkom ( HiXA.-’-Prof. Selijiiiiiin 

nun s in Man for August I vo example's of Chinese 

‘ .)f llic T’aii^^ period wincli provide a striking 
. nrrol)oration of tJie vi(m put forward by Dr. 
IlnllieUa on several occasions, notably at the Nine- 
teenth International Congn ss of Americanists {^ide 
Proceedings XIX. I nt. Congress Americanists, p. 
505), that a type identical with, or close to. the 
American Indian occurs ovt.'r a wide area in Eastern 
Asia. The first of these is a whistle, roughly spherical 
111 form, of a well-baked wdiitish paste, representing 
a head, of which the face and scalp are covered with 
a dull light green glaze. This might perhaps have 
tjieen regarded as a freak, had it not been for a second 
and more striking specimen in the ]£uinorfopoiilos 
('olicction. This is a small figurine of mncli the same 
(liiality as the whistle, and also covered with green 
glaze. Ill both cases the features arc distincth 
\mprind in cast, while the treatment of tlie hair 
suggests the lank locks of the characteristic American 
Indian t\"pe. 

AIolluscan Probi.icms. — The crystalline style of 
molluscs has always puzzled biologists, and even now 
there is no clear indication of its full fimclions. 
Kobson performed a useful service in cobecting 
together all records of its occurrence not only in 
Laniellibranchs but also in Gastropods, and any 
comprehensive view of its function must appl\- to 
hoth these groups. Many writers have shown 
recently (hat the style contains an amylolytic fernn'iit 
in certain forms, but other equally goorl workers liax e 
not been able to find significant tpiaiitities oi fc*rmeiit 
ill the style of other species. There is therefore room 
lor a comprehensive piece of work on this asp(‘ct 
of the question, since general i.satioiis from n\sults of 
experiments on a fc\v animals are not tel valid. 
Huxley suggested long ago that the slyh' probably 
re\'olved in the stomach, and Nelson has seen the 
revolutions in a few bivalves, but more ob.sorvations 
are again needed, as also of flie use of the style to 
dniW' into the stomach the food-entaiigling mucus 
strings as described by Orton and Worsnop in the 
oyster. The ready solution of this organ in im^ 
favourable conditions in some forms and its high 
resistance to solution in others indicates that the style 
may have somewhat different functions even in closeI\ ■ 
ndat-cd animals. \Ve shall therefore not be in a position | 
to dogmatise on the function of the style in niolluses ! 
muil a great deal more information has been collected. 
Another old molluscan problem, which was regarcled 
:is of great moment at one time, namely, the (piestion 
‘)f the pos.sibility of the intake of se.a-waler, has I 
apparently been settled. Pelseneer long ago acknow- 
ledged the occurrence of a water system in tlie foot 
ol Naticide, but completely separated from tin 
cinulntorv system and used for distending the foot 
111 hurrowang, and similar cases have been recorded 
b>' f.ewis and by Alitra, w'ho w'as also oik' of the lirst 
workers to demonstrate the e.xistence of a ft'rment 
in llic crystalline style. But no ease of direct com- 
miniication lielwccii the blood system and the 
' xterior has yet been demonstrated, and seems un- 
likely to occur. Tliere still remains, however, the 
problem of the possible absorption Qf water into the 
\V>teiii, either over the whole exposed surface or 
oortions of the surface of the body of a mollu.se. 

Thi; Twpxntxg and Monkmuryonic: Di-vkjx)P- 
ML.vi’ OF J’r..\i V(;ASTF>R. —Messrs. K. W. T.eibv and 
^ . C. Hill contribute an interesting account 

Washington, vol. 25, No. tS, 1923) of the 
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development of Platygastcr Incniaiis, liymenopterous 
parasite of the Hessian lly. "Ihe female deposits a 
group of four to eight eggs in the egg or in the young 
larva of the host. During maturation two polar 
bodies are formed in the egg, and these iinite to form 
a single polar nucleus in the anterior region of the egg. 
Maturation is stated to be identical in fertilised and 
in unfertilised eggs. After maturation the male and 
female pronuclei fuse to form the cleavage nucleus, 
wdiich lies in the posterior part of the egg. In the 
unfertilised egg the female pronucleus is found in a 
corresponding position. The portion of the e^ 

uitaining the cleavage nucleus becomes dififerentiatea 
and forms the embryonic region ; the remainder of 
the egg containing the polar nucleus is homologous 
with the trophaninion and paranucleus of previously 
tlescribed polyembryonic insects — its function is to 
nourish the embryos until they are young lai vai*, and 
can fectl for themselves upon the host. 'J he em- 
bryonic nucleus and the polar nucleus each undergo 
division into two and then four. The embryonic 
region in some of the eggs then divides to form two 
embryonic regions wdiich liecoiiic separated from each 
other — each carrying with it two of the four para- 
nuclear masses. 'Iliis separation results in the 
production of twin germs, each of wdiich develops 
into a larva. The embryonic region of other eggs 
docs not separate into two, and such eggs produce a 
single larva, d'lie twinning development, here de- 
st ribed for the first lime, illustrates a simple type of 
polyembryoiiy. 

Kainfatl in Ai^stkalia. — I'hc rain map of 
Australia lor i<j23 compiled by the ('ommoiuvealth 
Meteorologist shows the distribution of rciin for the 
year and for each separate month. There are also 
a number of charts show'iiig the areas with rainlall 
above the average in recent years, d'he chici maps 
are based on the records of some 1300 well distributed 
stations. About 22 per cent, of tlie continent had a 
rainfall abovi* the normal, but the excess was mainly 
in the west, oulh-cast, and Tasmania, while in 1022, 

\ hen the area of excess reached about the same por- 
ceiilage, it was mainlv in the north. In (hieensland 
and parts of northern New' South Wales, the dry 
conditions which had prevailed in 1922 ('ontinued 
and iutensirie<l into condition.s of severe drought. 

It was onh' in June and December that the rainfall 
was at air satisfactory. In .soulli-ea.stern Australia 
the tall was poor during the first lialf of the year. 
Conditions tliiring the cereal-growing periotl were 
verv favonnible throughout most of the wheal 
region, but in northern Newv South Wales anil ( lueeiis- 
land crops failed on accouiii of the droiiglit. 

(>PAIJ:.SCENCJi: \T AND NJCAR THE CRITIC AL DOTN 1 . 

M. .'\. Audaut, in the May-Junc number of the 
^Innalcs dc Physu/iie, de.seribes a very comprehensive 
investigation of this phenomenon for live liijuids with 
iiigli critical temperatures. He measured both the 
dirniiiulioti of the intensity of the traii.smilted light, 
and the intensity of the light scattered at right angles 
to the line of incidence, and found that tlie critical 
opalescence has the same intensity for a gi\en siib 
stance w'hcn the experimental condition.s are tlic same, 
and is not due to dust or inqiuritics. Slow- change ot 
temperature ami thorough stirring are necc'--^ary to 
obtain well-defined opalescence, a rate of om* degree 
change per hour ha\ ing been adopted, d hi' np.des- 
cence was found to be a function of the temperature, 
of the wave-length of tlie liglit emploved, ol the 
amount of substance in the tube, the “ filling." and 
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'<»l tlu* nnlun* of the sn])'itain.e. 'I lie appearances j 
^)ljber\e(l at tein ptTat ures and witli (hlliTenl j 

fillin;.''’ aei‘‘^‘ 'vill' tin* lln’ory ol Knisteiii *iiid Siiiolu- j 

cJjcjwsU'i, <;.\plaii)s tin; ojjaN'sc'erice as riue to 

in()l<*( ii!,n <n.itfit ion, iisin^ the aii.iloj^v" J^rownian 
inov cMieiii''- I li(‘re is ti critical iillinj^, witli inaxiinuiii 
<jpal(“ I « iM e, wliieli in this easi- is lound at the same 
Icnipcral lire u ith and with fallint^ tr-mperalurc* ; 

this tempei atiire conn • les with the critical temjKTa' 
vnIimIi ( an he determined until acn urai v by 
ineasni I ineiits w ith ditterent fillin;^s. 'I'he method 
Ipves for ether ami ethyl acetate J‘M' t ‘^^id J ffS lor ; 
thec rilical tenpiei .it iires, and o and o-p»(> tor the I 
eiitical deii-ilie^. The nnniher, N, of the molt'i niar 
aj'^reiMfi ' ( (ai( e,rn(;tl ]jer c.c. (an he de(hHe(l hy 
means ol the theory Irom the ohser\ ations ol tlu* 
oj>ales( em e ; for ether, at -i'a ' ;iho\ e its (iitical ! 
teinpeiatnre, two values vveie obtained lor N: 
i)j i()-“ and '< JO-'. 

Ai isoKeiioN AND (\\'i AinioKivsfs. In tin* ('nni[>lts 
‘K Ildus of th(‘ I*ai is Acad. S( i., [niK* j M. K \. d. 
firinteii describes observations m.ide with tin* nltra- 
mi( rriscope on a snsjH'iision of tine partn les ol th(‘ 
Sana* fdass as that em[)loye(l in tin; construction of the 
Tonyh coiitaininj^ it. IMatninm (‘lt'(’t rodes .|o cm. 
ap.irt were placed in the lioiiyh. .ind the potmitia! 
dilhM'eiiee betwciai them was lo \olls. '('Iu‘ velocity 
ol the iMiticles near the j^lass walls was in the oppositt; 
direction to that of those midway betwa.HMi them; 
the velcKity of the- laltiT, mnir tin* positive i>(»Ie, 
was double that alon^^ the wall near the negative 
pole. W'Ik'U the thickness of tin* troiij^h is iiion* 
iJiaii 0*3 mm. the velocity ol tin; particles in the 
middle region no longer varies with the thiekne.ss. 

'1 liis indicates that the Jiipiid in the middle r(‘gi(jn 
remains at rest and the ineasurt'd Neloiity is tlie tine 
veloi'itv of ‘the [virlieles with resjx'i'l to the licpiid. | 
Jf electrolytes are added the ('ations of wJneh are 
adsorlxal. the velocity of tlu* particles diminishes, and 
re\ ers(.*s for a certain coiu cnlration of tlie eleclrolvte. 
Methyl vioUT [t'iolrl i rys/ullisr) was ii.svd as the added 
eleetrolyti', and tlie inaximiini nimiber of molecules 
iidsorbed fXT .stj. cm. of glass slu'ct was found lo be 
i-()\io''‘. At small concentrations the adsorption 
grows rapi(ll\' with the concentration, l>iit from the 
concentration w/ioooo on it grows Ic.ss lapidly 
towards the maximum, wlien it is concluded tlial a. 
nionomoleciilar layer is formed over the whole surface 
of the gla.ss. The curve showing the relation of the 
cataplioiesis velocity to the concentration, and lliat 
showing the relation of the number of adsorbed 
molecules per si). cm. lo the concentration, have the 
same form ; starting from (’onc ent ration u/ioooo. the 
two curxes ri.se almost perpendicularly to the X axis. 
Similar results were obtaiiu'd with siispen.sions of 
sehMiium. It appears then that each particle in the 
siisptMisioii is covered with a monomolecular layer 
when a certain concentration is reached. 

WiiAi Is MArn.K ? In the issues of Die Naiur- 
tcisseiisi/uifti'u lor July i i, i8, and 25, Prof. H. Wehl, 
of Zurich, passes in review the various answers wdiich 
have been given lo this (piestion. Of these the older 
substance tJioory has piaxec.! its part and di.s- 
ap])eared, leaxing the “ lield Iheorios" of ^lie and 
olhiM’s and the “ dynamical theories ” in posse.ssion 
of the stage. S(jme form ot dynamical theory gives, 
according to Wehl, the greatest insight into the 
question, and he oufliues his oxvii \ iexv as folloxvs : 
Matter is an agency which generates a field, the field 
a inediuin xxhich propagates the action of one body 
on another. .\n “ active mass " m generates about 
it.self a tii'ld in .fTrr- and a “ pa.ssive mass " ///' jdaeed in 
this li( Id IS acted on by force nun'i^irr^. lb' a proper I 
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choice of units the; passix'c and active masses of a 
body may be ma(-lc identical, and the coiic!eption of 
the liehl as a flux from the actix’^e ma.ss gives the 
inertia of tlie mass as due to the field it generates 
about itself. 

1 )iA’ja.ni‘Mi;NT oj*' Pnoi o(iH.\piuc T.^nsks. — T hose 
x\h(» are interested in the history of the development 
oi lenses for photography xvill lind in the August 
nunil)er of the Royal Photographic Society's Journal 
an exceptionally valuable contribution by Prof. 
Mont/ von Rohr. Since the publication of his 
“ I heorv and History of tlie Pliotographic Objective ” 
111 h(i lias found many new facts, and it is these 

that lit; here records, lie refers to work by ('. 
Scheiner in rOiS, J. G. Leutmann in 1710, Thomas 
\'oiiiig in iiSoo, Coddington, Airy, and others, in the 
piephnlograjihic period. Then folUjxv accounts of 
A. S. Wolcott's pioneer work in 18)3 (xvho appears to 
haxe Ix'cn the first to produce a symmetrical doublet 
and a revolving diaphragm), a symmetrical doublet 
xxith ]>lane cemented surfaces by H. T'it/, and the 
ellorls ot Ameiican opticians (iSOo-66) in the pro- 
diutitai f)l xvide angle lenses, 'fhe great theorctieal 
impot taiiL(_* as xvell as the practieal eHieiency of tlie 
iKgativc k'lis used liy l^ia//i Smyth to llatten the 
tick I ol the ])(jrtra.it lens in his small eanu'ra that took 
])Iat(‘s one inch s(iuarc is discus.scd. 'fhe author has 
ohbiincd Jroin Mr. J. Stuart two letters written by 
Ahjiickhoveii (1863-07) recommending "I homas Ross 
to tak(' lip the manufacture of H. A. Steinhcil's //8 
aplanats.. A lull translation of these letters is given, 
and I Ik; origin.als were presented to the Royal J^hoto- 
graphic Socit'ly. 1 'he jxijier concludes xvilh a long 
list of K'ferences lo the sources of information. 

(.'m-.Misruv OF iNsnux. -Chemistry and Industry 
(.)f I illy 18 contains an account of a paper by Mr. F. 11 . 
Carr, of J-iritish Drug Houses, on the manufacture of 
insulin. An acconiit ol w hat is known of the chemistry 
of insulin, the most important property of which is its 
action in causing the disappearance of glucose; from 
diabetic blood, at the rate of 3 grams of sugar per 
o-oooi gram of insulin in txvo hours, is first given. 
Insulin appears t(j be sparingly soluble in water at its 
isoelectric point of Pi, ^3-2, but readily soluble at 
other points near neutrality, precipitated by half 
saturation xvith ammonium sulphate and sodium 
chloride and other reagents, insoluble in absolute 
alcohol, free from phosphorus, tryptophane, and 
tyrosine xvhen pure, but containing organic sulphur. 
Insulin from ox-pancreas gives the biuret reaction, 
but that from skatc-pancrcas does not. It does not 
]xiss a collodion ultralilter and is destroyed by pepsin 
and trypsin, and therefore appears to lx; of protein- 
like .structure. Insulin is extracted from animal 
pancreas, xvliicli is the part of the body in wdiich it is 
mainly stored, and recent experiments show that it 
is present in a more easily separable form in many 
fishes near the gall bladder. The method of manu- 
facture is rather complicated, but depends essentially 
on extracting the disintegrated pancreas, rendered 
aciti to P„ 2-3 01 alkaline to P„ 7*0, w'ith 63-70 per 
cent, alcohol, in xx'liicli little enzyme is dissolved, 
cooling to — 5'^, filtering or centrifuging, concentrating 
at low temperature to oue-tenth the volume, extract- 
ing the fat, precipitating the proteins with absolute 
alcohol or ammcyiium sulphate at J’„ 3 and further 
separation of the separated proteins with alcohol and 
picric acid. The large' scale operation is continuous, 
and a flow sheet is gixxn. As a result of improvements, 
the selling price of insulin has been reduced from 
25s. to 26'. M. for ten doses. The really wonderful 
results of insulin treatment in advanced cases of 
diabetes are set out. 
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The Fourth International 

T he fourth International Congress of Kefrigeratiou 
was held in T.onclon in June last. The Congress 
was organised by a committee of the British Cold 
Storage and lee Association, working in conjunction 
with the Institut 1 n tenia tioiud du Eroid. This Inter- 
national Institute is an organisation in which each 
State, Dominion, or (.'olony, signatory to the Inter- 
national Convention, is represented by delegates ap- 
pointed by the participant State in a number pro- 
portioned in accordance with the amount of annual 
subsidy, varying from 1000 to 12.000 francs. It is 
interesting to note that forty-eight countries have 
signed the International Convention. 

The Institute devotes its energies to further the 
science of refrigeration ; to encourage tlie study of 
the, best solutions of questions relating to the con- 
servation, the transit, and the distribution of ])erish- 
ablc produce; to tlie publication of all infonnat ion 
relating to the world’s frozen-food situation. 

The study of the above-mentioned sidqects is 
pursued by sixteen separate commissions. The 
function of the International Congresses is to co- 
ordinate and afford a common meeting ground for the 
members of these commissions and to all in forested in 
refrigeration. 

The work of the London Congress was subdivided 
between seven sections dealing respectively with : 
1. Scientific (Juest ions — Physics, Units, and Biologv. 
j. y<efrigeratiiig Materials — xMachines, Insulating Ma- 
terials and Testing. 3. General Applications of 
Refrigeration — hood, Agricnlluro, Ice, etc. 4. Re- 
frigerated Transport — Railway and Steamship. 5. 
Legislation. 0. kJdncation and Propaganda. 7. 
General Hcoiiomics and Statistics. Thus one section 
would embrace the subjects coming Asithin the pur- 
view of a number of separate commissions. 

'I'lic meetings of the Congre.ss were well attended 
by those engaged in the practical side of refrigeration. 
The title “ C(mgress of Refrigeration ” failed to 
attract many physicists, iil though Section i liad on 
its programme a line series of papers from the Leyden 
(Tyogenic Lal^oratory. 

Fhe character of the papers will be realised from 
the following titles selected at random : Organisa- 

tion of the Work cd Commission A'o. t ” (Kamerlingh 
C)nncs). “ Report on the Freezing i’oint IVmpera- 
liircs of Organic Substances suitabhi for I’se as 
Reference Points for the Low Temperature Scale ” 
(Jean Timmermans). “ The Isotherms of Hydrogen, 
from —217“ to — 2|0“ C.” (J. C. Swallow). “ Re- 
port on the X-ray Investigation of the Constitution 
in the Liquid and Solid States of Substances at Low 
Temperatures ” (W. H. Kcesom). “ I.ow 'I'cmpcra- 
turc Investigations in the Service of Cosmical 
Physics (L. Vegard). 

'riie papers of a biological chaiacter sulimitted to 
Section i were rather disappointing, and it was evi- 
dent that the majority of the contributors did not 
regard the Congress as the place to discuss purely 
scientific matters. It is a pity that this outlook 
should prevail, for it is obvious that an international 
congress whicli gathers under one roof the diverse 
interests concerned can exert an enormous influence 
on the progress of refrigeration on both the theoretical 
and the practical sides. Hence, on the purely bio- 
logical side of the science of refrigeration there is but 
little which calls for comment, so far as the present 
( ongress is concerned. 

Some of the most interesting of the papers on the 
practical side were those dealing with the transport 
of refrigerated produce by land and sea and those on 
special applications of refrigeration. Of the jiapers 
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dealing with the marine side, out' might be mentioniM 
— Special Methods of Const ruction of Ships* and 
Refrigerating Appliances for \'essels emploved on 
Long Voyages " (A. R. T. Woods). 

/\s regards land transport, the paper on The 
Inllucnce of Refrigeralioii in the Preservation of 
JM*uit with Special Kelcrencc to South African ILxjiort 
Varieties ” ( 1 . B. I’ole-Fvans and Edgar A. (irillitlis) 
is noteworthy, as it records the results of experiment.s 
on special trucks carrying fruit a distiiiice of 1000 
miles through senii-tropiical heat. 

I'he paper on “ 'remperature and Aletabolic Balance 
in Living Plant Tissues ” (E. Kidd and C'. West) is a 
useful sketch of some recent work in America and 
Germany. 

Tlie work of the Insiilation Sub-ComimUee of the 
Food Investigation Board was summarised in a paper 
of about eighty pages with the title “ The Scientiiic 
Stinly of Heating Insulating Materials (Sir Richard 
Glazebrook and E. (iriHilhs). 

.‘.n interesting contrilnitiori on one of the special 
applications of refrigeration was that on “ The Applica- 
tion of Refrigtmtion to the Ventilation of .Mines " 
(E. A. Willco.x and [. I). h'armer). 

Mr. \V. B. Hardy, director of the Food Investiga- 
tion Board, gave an admirable sketch of what he 
considered to be the correct function of the Food 
Investigation P>oard and the work of a research 
station. He pointed out tJiat of the problems which 
an industry presents, some are fundanieutal and far- 
reaching, others special and local. lie ([noted (wo 
exanipl(\s to illustrate vvliat the Board conceived to bo 
their s[)ecial province of work. One was the problem 
of the freezing of beef and most white fish. Can 
these materials be so frozen as to recover their original 
stale on thawing ? When beef is thaw^ed after lieing 
frozen, its texture is impaired, and it drips alluid rich 
in dissolved nutritive material. This is due to that 
.separation of watoi from other const itm-nts which is 
a common iiMlurc in the freezing of solutions. Is it 
possible so lo modify tl\e whole cycle* of phvsical 
events comp essed in iree/ing and thawing as to bring 
this separation of water under such control as wdll lie 
within the four corners of a p(jssible commercial pro- 
cess ? Xo answer is yet forthcoming, because the 
theory of the freezing of tissues is yet in its infancy. 
Animal tissues are colloidal structures, and of the 
elfect.s of low temperatures on colloids little is known. 
This is a fundamental problem because its solution 
involves the whole theory of the freezing of tissues. 
If and when it is solved, and it may be years before 
that ditlicult end is attained, any* feat of freezing 
.should be possildc, or, to be more excict, the possi- 
bilities and impossibilities of freezing as a mode of 
preserving animal or plant tissues should be capable 
of fairly exact delimitation. 

The other problem put forward by Mr. Hard}' was 
purely physical. The Board were' consulted as to 
the following : 

A certain store was cooled l)y a fan driving air over 
calcium chloride brine, the cold air being then 
supposed to circulate throughout the chamber. Meat 
stored there became discoloured and un pheasant to 
sight and touch. I'his was ascribed to p^itrefactive 
organisms — to bacteria, in short. The solution of tlie 
problem proved simple. Bacteria as the tama veva 
were readily ruled out. The wind from the fan pro- 
duced an invisibly line spray of brine wOiich settled 
on the surface of the carcases, wlicre the calcium 
chloride reacted with the red colouring matter haemo- 
globin to produce metlnemoglobin. The scientific 
interest up to this point is small, and the problem. 
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of stiinc practical interest, does not rise above 
the level of the oi dinary works lahoratfjry. A study 
of till* air currents in the chamber, however, revealed 
the fart that Xhv fan. thoiiKdi seemingly placed where 
it would (M.ailatc the whole body of enclosed air, 
did as a nicitter ol fact merely puddle in its own 
neiiddHUiihood, producing powerful vortices on the 
surface of the hrine. This and many similar instances 
h.'uc .unxinced the Hor*rd that the principles which 
underlie the movement of air in a space partly occii^ 
pied l)v solid masses, such as tlio cargo in a hold, or 
the cart ases in a store, are not clear, aiul therefore they 
have arrangetl that this general fundamental intpiiry 
shall be pros«*r ut <m 1 at the National I Miysical 1 -a boratf)i y . 

'riiis fsumplt' will serve to show lunv the ])articiilar 
lead, to the general: l)nt general solutions are not 
rea< died readily, aiul. thc'refore, if each particular 
problem IS regarded only as the tlotjr to tlie general, 
t he numljer of problems' which can he iiiulerfaken by 
the small stalt at the disposal ol tlie Hoard is limitcMl. 
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The papers on the practical engineering aspect of 
cold storage were so numerous, and the impression 
which the Congress left upon one was that the 
progress made on the purely technical side has been so 
considerable, that it threw into strong relief the 
inadecpiacy of our knowledge on the fundamental 
problems of biology. 

A Congress such as the one under review, with its 
strong international backing, should have been the 
occasion for a frank review of the situation and for 
discussions on the fundamental problems with which 
the industry is faced. The proceedings of these 
successive congresses could be made to serve as 
definite landmarks in the history of the science of 
retrigeration by epitomising the’ advances made in 
the intervening years both in pure and applied 
s(d(‘nce, in so far as they relate to the preservation of 
])erishal)le food-stufts, and by formulating the general 
plans ot attack on the new problems. • 

Ezicr Griffiths. 


Mechanism of Cell Growth. 


N tlie higher plants, new cells are formed and new 1 
tissiKS arise by the activity ol certain definitely | 
localised and clearly characterised tissut's, th 
nieristems. In the Dicot vledoii. these are found at 
the apex of root and slioot. that is, at either cmkI of 
tlni growing axis; in addition, two coiiliniioiis 
cylinders of meristein, the cork phellogeii and vascular 
ccimliium. run lengthwise througli the axis and con- 
tribute to its siibseciuent increase in girth. Within 
these meristeins proceeds the construction of new 
iirotoplasm, willi subsecpient mitotic division into 
new cells as nuclear and cytoplasmic substance 
accumulates. Jn “such a plant, tlien, the funda- 
mental metabolic synthesis iiiseparalile from growth, 
with the subsequent miiltiplicatitui of the cells 
of the embryonic tissue, can be visualised as 
proceeding in strictly localised regions, and tlie 
question as to the conditions which pronu te such 
growth and division can to some extent be in- 
vestigated experimentally. Within recent years the 
meristeins have been examined troin this point of 
viev.'. It is clear that if their investigation gives 
any information as to the condition favouring such 
a fundamental process as the growth ami multiplica- | 
tion of embryonic cells, this information may liave ' 
very general importance and illuminate a wide 
of problems. 

hToiii this point of view, an article by .^ried 
\\’eber in Die Maturwissniscliaftert for April 18 is 
of excetitional interest, as it reviews the recent plant 
physiological apt>roach to these problems from a 
wide angle ami with a wealth of documentation (for 
citation to original papers referred to below, reference 
must be made to Weber s paper). 

'the best known contribution to the conditions 
go\erniiig meristein activity is Haberlaiidt’s theory 
as to the circumstances which give rise to a new 
meristein when the plant is wounded and a cork 
phellogeii arises as a result. In this case, cells that 
have differentiated, and ceased to grow, return again 
to the embryonic state, and Haberlandt traces this 
to the effect upon these cells of growth -promoting 
hormones ^released from the injured cells. Weber 
examines the view sympathetically, and has himself 
used it to explain the forcing of buds from their 
winter’s rest by freezing, narcotics, and various other 
methods bv the assumption that the eflicacity of 
the treatment depends upon the rclea.se of such 
hormones as the result of “ physiological wounds ” 
within the bud. Schillings’ experiments, however, 
in which stems of flax and hemp, bent so that they 
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droo]) earthwards, grow vigorously in the region of 
the llexiire, tell strongly against Habcrlandt’s vic\v 
as this stimnliis to growth disappears, dlthongh the 
injury does not, when the shoot is supported in the 
(;rect' prxsition after bending. But the greatest dis- 
a< I vantage of I Jaberlandt’s view is that it throw’s no 
light upon the normal meristcmatic activity of the 
uninjured plant. 

h>om this point of view, therefore, Weber finds a 
wider significance in the views recently developeil 
by Priestley and Wofienden. These Investigators 
similarly start from an examination of W'oiind cork, 
hut the conclusions they reach that its formation 
depends upon, first, a blocking of the wounded surface, 
and then an accumulation of sap in the w’alls and 
intercellular spaces below this block, enable them 
by consistent use of the .same developmental factors 
to give a causal explanation of the position of the 
normal cork phellogeii clothing root and stem. 
Weber thiMi proceeds to a discussion of tlic more 
general suggestion as to the conditions for activity 
of the intercalary meristeins of the Dicotyledon 
recently advanced by J’earsall and Priestley. These 
authors have pointed out that these two cylinders 
of nieristcm appear to be functioning across two 
reverse gradients of hydrogen ion concentration, the 
vascular cambium lying between acid xylem within and 
relatively alkaline phloem w'ithout, wdiilst the cork 
phellogeii has witliin it the cortex at about Pub, 
but outside it cells, the walls of which are bathed 
in fatty acids with a reaction of Pn3. Weber 
examines in the light of a wealth of relevant data 
the suggestion of Pearsall and Priestley tliat proto- 
plasmic synthesis, and therefore meristein activity, 
takes place, across this gradient, at the iso-electric 
point of the cell proteins, the protoplasm at this 
reaction losing waiter to cells on either side wdiich, 
being at other points on the hydrogen ion gradient, 
sw^ell and vacuolate, withdrawing water from the 
meristein. 

Weber points out that many other physico-chemical 
properties of the colloitlal state of protoplasm are 
involved in addition to the power of absorbing w'ater, 
and emphasises that the delicate equilibrium of these 
properties, which alone permits of protoplasmic 
synthesis and mitotic division, probably will only 
be maintained over a limited range of hydrogen-ion 
concentration. From this point of view’, he re- 
examines Kuhns’ classical experiments upon nuclear 
and cell division in Amoeba, and directs special atten- 
tion to the experiments which, by micro-dissection or 
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l>y other iiictliocis, throw light upon protoplasmic 
viscosity, and show that alterations of viscosity arc 
quite generally characteristic of mitosis and the 
activities of embryonal cells. 

Froiii the same point of view, Weber points out 
that high temperatures, narcotics, and other factors 
influencing mitosis are factors capable of influencing 
protoplasmic viscosity, as shown by Heilbrunn in 
his experiments upon sea-urchin eggs. Similarly, 
Koeriiickc has shown that under X-rays, and Hart- 
mann that at high temperatures, all the cells of the 
meristem of the root apex vacuolate. Weber also 
points out that the rounded nucleus characteristic 
ol the embryonic cell suggests a different and more 
plastic j)hysical state of nuclear protoplasm, so that 
the shape is more controlled by surface tension than 
in the case of the variously shaped nucleus of the 
differentiated cell that has ceased to divide. 

Weber marshals much evidence to show that the 
hydrogen-ion concentration of the medium can a fleet 
the physico-chemical state of the protoplasm, and 
directs attention to Spek’s interesting suggestion 
that at mitosis, a base, the bye-product of nuclein 
synthesis, escapes into the cytoplasm with conse<[iierit 
swelling of the plasma colloirls and as a result a 
stimulus to increased nuclein syntliesis, so that the 
process is antocatal3dic. Spek explains the cessa- 
tion of cell division as brought about by a cliaiige 
in permeability permitting increased entry of salts, 
which neutralise the action of the base released from 
the nucleus. Certainly" in the mitosis of sea-urchin 
eggs the influence of the h^’drogen-ioii concentration 
of the medium lias been established as in tlic experi- 
ments of Vies and his co-workers. has shown 


I that the carbon dioxide i)roduction during mitosis 
varies at the dificrent stages recognised by the 
cytologist, whilst Jacobs has tried to correlate these 
striking fluctuations in carbon dioxide outi:>ut with 
the ctpiall}" striking viscosity changes. As Weber 
points out, such fluctuation of carbon dioxide output 
will influence the difference between the reaction 
of the egg plasma and the outside medium. 

The rh^’^thm of cell division may find some explana- 
tion in the respiratory production of carbon dioxide. 
Thus Lapicejue has shown that the reaction of the 
medium in which Spirogyra is growing is affected 
by carbon dioxide production in the dark and its 
di.sappea ranee during photosynthesis in light, and 
Weber suggests that here may lie the explanation 
of the fact that cell division in this plant occurs onlj" 
at night. 

Starling is cited for the view tliat the problem of 
cancer is the problem of the control of cell growth. 
Kecont studies of cancer with phj'sico-chemical 
methods enable Weber to refer to investigations 
indicating that tlie cancer cell owes its peculiar 
growth cpialitics to the medium, the tumour plasma, 
in which it lies, and that one important factor of 
this iiiedinm is hydrogeii-ioii concentration. 

Weber thus brings a very wide range of tflieiioinena 
of great general interest \mder review, and jioints 
out in conclusion tliat the suggestion of I’earsall 
and l^riestley, that the Jmlrogeii-ion concentration 
is a material factor in meristematic growtli, admits 
of experimental investigation, Heilbrunn, Meier. 
Kndler.and r<obbiiis, amongst others, having suggested 
methods for determining the iso-electric point of the 
protoplasm . 


Cambridge and the Royal Commission. 

l*KO VISIONAL Sc 1 1 i :m !•: . 


'HE University Commissioners have communicated 
to the University of Cambridge a provisional 
scheme for the inauguration and organisation of teach- 
ing in the Universit}^ on the general lines of the 
recommendations of the Royal Commission. They 
propose to draft necessary statutes and ordinances 
themselves to carry out their scheme, but publish 
tlieir proposals in outline in order to give members 
of the University an opportunity of expressing their 
opinion about the proposals. 

It is proposed to constitute as from (October t, 
1926, eleven faculties in the arts group ami seven in 
tlie science group. In the science group there arc to 
be agriculture, biology, engineering studies (including 
aeronautics), geographical and ethnological studies, 
mathematics (including astronomy and geodes}-), 
medicine, physics, and chemistry. The faculty of 
biological studies is to be divided into two sections, 
each with separate departments : A. (t) botany, 
(2) genetics, (3) geology, and (4) zoology. B. (1) bio- 
clieraistry, (2) experimental psychology, (3) human 
anatomy, (4) parasitology, (5) patholog3^, (0) pliysio- 
logy. The faculty of physics and cheinislry is to 
include the following departments: (i) aslrophy.sics, 
(2) chemistry. (3) mineralogy, (4) physics. 

'Hie separate faculties will be composed of official 
university and college teachers in the appropriate 
subjects (including- fellows of Girtoii and Newiiham 
Colleges) and others appointed by the Board of the 
Eaculty. The Board of a Faculty will consist of the 
professors in the subjects concerned, a certain number 
of norninees of the faculty, of the Board and of the 
(-ouiicil of the Senate, together with representatives 
of cognate studies. The average number of members 
of a Board, according to the detailed scheme suggested 
by the Commissioners, is sixteen. 
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I The new General J?oard of Studies is to consist of 
i four nieml)ers elected by the group of arts faculties, 
four members elected by Uie group of science faculties, 
four members of the Council of the Senate, and two 
persons nominated by the C'ouncil, with the vice- 
chancellor .i'. chairman. The number of university 
lectureships (and demonstratorships) would be deter- 
mined by the University for each faculty on the 
recommendation of the Board of the Facult}' and of 
the General Board. Tlie appointments would be 
j made by a standing committee for each faculty of 
the vice-cliaiiccllor, the head of the department, 
three members of the Board of the Faculty appointeil 
by the Board, and two persons appointed by the 
(h^neral Board. The normal tenure would be for 
three years in the first instance, and, on renewal, so 
long as the lecturer was doing his work satisfactorih', 
until the retiring age of sixty-five. 

According to the scheme, all fees for lectures 
announced by the General Board would be paid to 
the University into faculty or departmental funds, 
the lecturers to be paid a basic wage by the facull}* 
for an obligatory minimum of teaching work, wdth a 
scale of increments on the basic salary, with con- 
tinued tenure of a post, and with additional payments 
for extra work done. It is contemplated that the 
University will be able to inform the faculties, before 
they finally create their new lectureships, how mueli 
money, if any, the University can put at the disposal 
of each facufty board in addition to the fees credited 
to it. 

A great amount of work must lie before the Com- 
missioners and various bodies of the University in 
getting the scheme into working order ; a great 
amount of work must have been done on it already'. 
It represents the completion of a process vvhicli has 
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II oil for .'I cfjnsidorahh^ liiiic by wlii^'h the j 

or^'anisMl ion of tin* leaeliiiiK and the actual leaehin^ 
ilM-ll lias bfi'ii but. stcarlily jiassin^ out of the 

hands of < lecturcis into thcjsc of university 

stalls. 'ri«<* t tea t ion of the lai go s( ientific laboratories 
and depart ni'iit has a(.< eleraterl tlie change*, which is 
already hall completed. Tin* l iuversitv takes more 
ir)ns( if)us control e»l <le\ ekipmeii ts and changes in 
stinlie-^. It leinains to be seen whether improved 
ojganisatnm will iiMsan better (dViciem \ or whether 
tin* initiative of individual collcge*s fostered in the 
])ast may be (rushed by the biirdcsi of machinery. 
As ever in sm h case.s, it all depends on the ipiality 
of the men who become responsible lor driving the 
niacdiim*. 

Among (jther proposals which tliet'ornmissionerscon- 
1 eiii])late is perinissifjii for a. prtjfe.ssor to be continued 
in (/ll'u r iilivv rea<'hing tlu; age of sixtv live np to. bnt 
not lievond, the age of sev(‘nty. 'fhey also contemplate 
throwing open all i)rofessorships, readershi[)s, lecture- 
shi]>s, and examinerships to women. riiis proposal 
to ])Ut women leacliets on the sanie looting as men 
in the matter of the organisation of leaching removes 
one of Lh(' s(‘rious grievances remaining for women 
at the I biiv iTsity. ICveii though they may not vote 
in the final decisions of the Senate on mattc'rs of 
ediieational policy, thev will be free as memliers of a 
faculty to take part in the more important pre- 
liminary discussions which ultimately determine the 
chtinges of [)olicv. The Cominissitjiicrs do not pro- 
])ose to force upon the rniversit3', against its e.x- 
pressed wish, the admission of women to membership 
and to a share in the government of IIk* University. 
That is to be left to the Universilv' itself to .settle. 


University and Educational Intelligence. 

JiuiSTOi..- A ])r<^spectus of the h'aenlty of ICngineer- 
ing, which is ]irovided and maintained bv' the Society 
of Alercluint X’entnrers in the Merchant X'cntiirers’ 
Technical College, Bristol, has just rtxu lied ns. 
Courses of study are available at the C'ollegc* for 
pi'fsons intending to engage in civil, mechanical, 
electrical, or automobile engineering, and particulars 
of these conrsi's are given in the prospectus. Tlie 
ordinances and regulations ndating to degrees and 
diplomas in engineering subjects are included, and 
some ]iarticiilars of the Mristol sandwich system of 
training engineers arc also given. riie pro.spectus 
(*an be obtained from the registrar of the Merchant 
X’entiirers’ Technical College, Bristol. 

Camuhipoi:. — Mr. W. S. 'Phatehcr has been ap- 
pointed C'eiisor of the Non-Collegiatc Students, 

1j 1.1 »s.— W ith the v’iew' of encouraging the revival 
of the University Extension movement, the West 
KMding iMlueation ('ommittee has decided to make 
towards the ca^st of an approved course of extension 
h'ctiires such a giant as wall cover the actual delicit 
incurred, or 73 ptT cent, of the total expei.Hiture, on 
condition that at least ^o persons undertake to enter 
for the w'holt* course, and that the lectures are open 
to the public at a charge not exceeding per .single 
lecture. 'J'he lees for let'iiin*s range from jj/, los. 
for a course of b to 7(>/. los. for j.p and the only 
(ither chuTges bi'sides incidental local expenses, such 
as hire of hall and advertising, which are borne In' 
tlu' local committee, are the lecturer’s trav^elling 
e.\]vcus('s and a fee of not less than two guineas 
(varving aeetu'ding to the number of candidates) for 
the examination, if one is held. The ]>anel of 
l('Cturei-s includes 33 members of the Ibiiversity 
stall, of whom S are professors. 'I'lie range of subjects 
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is v'er\' wide : the following are specimen headings 
Greek ethics, arclueologv' and architecture, phonetics, 
the Irish Iiterar\' movement, social psychology, riches 
and povertv^ Spanish art, How the Kmpire is 
governed, Trench history since 1815, the gases of the 
atmosphere, fre.sh-water biology, types of respiratory 
structure, the antiipiity of man, radio-activity, 
application of colloid chemistry to industrv', British 
lards, enzymes, bacteriology from the medical, public 
healtl), and chemical points of view, personal hygiene. 


A.v advisory chemist in the faculty of agricul- 
ture, riiiversity College, Reading, is shortly to be 
appointed. Particidars are obtainable from the 
Registrar of the College. 

'rjii*: trustees of the Busk studentship in aeronautics, 
founded in memory of Ivdvvard Teshmaker Busk, who 
lost his life in T9r,f while flying an experimental aero- 
plane, have appointed Mr. John Cowan Stevenson, of 
the IJniversit)^ of Glasgow^ to the vacant studentship. 

A Di-.MoxsTRATOK is required in the mathematics 
and nu‘clianics department of the Royal College of 
Science, South Kensington. Candidates must possess 
engineering experience, and send their applications to 
tlie s(‘('retar\' of the college not later than September 5. 

Applica'iioxs are invited by the Director of the 
School of Medicine, Cairo, for the professorships in 
the selKK)l, of Bhysics, (.'linical IVledicine, and Clinical 
Surgery; also for the post of lecturer in physics 
in the institution. In the latter case candidates must 
be of Kgyptian nationality. Applications must reach 
tlie dirc?ctor by September 15 at latest. 

Aj*j*lic ATF oxs arc invited for the appointment of 
lecturer in physics and the directorship of the 
X'iriamu Jones tdiysical Research T-aboratory of the 
t'liiversity ('ollcge of South Wales and Monmouth- 
shire. Applications (six in number) and testimonials 
inn.st be received not later than September 10 by the 
Hegistrar of the College, Cathays Park, Cardiff. 

'Fn !•: Ibiiversityof Calcutta*' Poverty problem study 
organisation which has been at work for some years 
has succeeded iii promoting the fonnation of a limited 
liability company for the e.stablishmenL in the Pares- 
nath 1 fills of co-operative educational colonies, such 
as ('apt. Petavel, Principal of the Kassimbazar 
Institute, has been advocating in his university 
lectures on the ‘* Poverty problem.” The Company 
proposes to set up an agricultural college ” wliere 
professors and students will be provided with sufficient 
land for self-support and education.” Each student 
on coiuj^iletioii of his course, and having obtained a 
universitv^ diploma, would be helped to acquire, as a 
member of a colony, a plot of grqund wdth bungalow, 
well, bullocks, plough, etc. The scheme is described 
in the lirst number of a new periodical, *‘ Bread and 
Freedom,” edited by Capt. Petavel. 

1xterciiax(;e of teachers between universities 
within the Empire is one of the subjects that were 
discussed at the recent Imperial Education Con- 
ference in T-oiitlon organised by the I.eague of the 
Ivmpire. One speaker described as an object lesson 
to the universities of the Empire the Chicago Uni- 
versity summer school, which attracts professors and 
lecturers from all parts of the United States as well 
as from abroad. We have lately received a University 
of Colorado Bulletin which gives an account of this 
University’s summer quarter, extending from the 
middle of June to the end of August. This year the 
staff includes no less than lifty instructors from other 
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institutions, among whom are professors and other 
members of the staffs of universities in twenty other 
States. Many are, no doubt, attracted by the 
Tniversity's advantages of climate and picturesque 
surroundings. A permanent camp is maintained 
during the summer quarter at Arapahoe Falls in the 
Kocky Mountains, about 25 miles distant, for the 
benefit of university students and teachers. 

Adult education in Ireland was the subject c»f an 
address by Mr. George Metcher, of the Department 
of Agriculture and Technical Instruction for Ireland, 
at the annual congress of the Irish Technical Instruc- 
tion Association on June For many years there 
have been complaints that the ettectiveness of 
technical instruction in Ireland is much less than it 
might be, because the standard of general knowledge 
of the students is low. It is mainly on the ground 
that it would remedy this defect that Mr. Fletcher 
urges the inauguration of schemes for the extension 
of University teaching in towns and for the establish- 
ment of community centres with village halls in 
rural districts. Hitherto there has been no move- 
ment in this direction in Ireland comparable w'ith the 
University Fx tension movement in England. The 
Koyal Dublin Society, a few years ago, allocated 200/. 
for the initiation of courses of lectures; a panel of 
lecturers was framed and syllabuses were prepared, 
but the w'ork had barely begun when travelling 
became almost impossible, and the scheme was 
abandoned as impracticable. Its resuscitation has 
now been recommended. It is thought that the 
transfer of Technical Instruction from the Depart- 
ment of Agriculture and Technical instruction to the 
Department of Education, which took place on June 2, 
1924, may tend to the eslablishmcnt of conditions 
favouralde for voluntary enterprises in the field of 
adult education. 

“ Non-university resources for gniduate study and 
research formed the subject of two interesting papers 
read before the Association of American Universities 
last November and published recently. ITesident 
Wilbur, of Stanford University, argued in favour of all 
new research projects being brought directly into the 
domain of some university or group of universities, 
anti also against the constitution of “ research 
professorships and special research institutes isolated 
from “ the great normal university current.” In 
certain fields the Pasteur Institute, the Kockefeller 
Institute in New York City, and other organisations 
for research independent of universities have not 
only achieved conspicuous success Imt have also ” set 
the pace ” for university research work. Tliis kind 
of development of research is, however, less ad- 
vantageous to the community than de\’elopmerit 
within the universities, for the following reasons : 
its overhead expenses arc greater, it does not provide 
such good opportunities for the training of young 
research students, or for the benefits of niembership 
of a faculty and association with meml)ers of oilier 
faculties, and it tends to involve a more urgent 
pressure to produce visible results. President Wilbur 
directed attention to the recent decision of the 
Tanners' C'ouncil to place its research project at the 
University of Cincinnati, the ('ouncil having come to 
the conclusion that ” the university atmosphere is 
the right place for research.” This view may be 
compared with Sir Frank Heath's pronouncement 
at the May conference of British universities to the 
effect that modern demands seem . to point to the 
necessity for at least four types of organisation for 
research : universities, central research institutes, 
industrial research laboratories run by the industries 
themselves, and laboratories of individual firms. 
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Early Science at the Royal Society. 

August 17, 1664. The engine to measure refrac- 
tions was produced, examined and approved of, and 
Mr. Hooke the iiivenlor of it, appointed to begin at 
the next meeting to try experiments in it ; as also 
to give a description of this engine to be kept in the 
Register-book. — Dr. tioddard was desired to describe 
his instrument witli .strings and pulleys intended for 
a hygroscope, and to take notice of the uselessness 
thereof, as it had been hitherU) contrived, and to 
think upon another way. 

1687. Sir John Hoskyns communicated the follow- 
ing receit of one Simeon I^aiili for a varnish to coat 
and preserve dried plants; infuse in spirit of \Mne 
the seeds of wormwood ; £ind then di.ssolve therein 
as much gum eleini as it will take ; and with this 
varnish cover the plant. This was thought to be a 
good means to prescrv e insects from perisliing. 

August 18, 1670. Mr. Hooke reported to the society, 
that he had alread\' found so much, as to suspect 
some parallax of the earth's orb, and conceived, that 
it would bo more siMisible half a year after. He said, 
that by a perpendicular tube he observeil the stars, 
which pass our /eiiith, at different times of the year, 
and by noting, whether the same star be at those 
different times of observtition at the same distance 
from the zenith or not ; concerning which he affirmed, 
that a certain star was then less distant from the 
zenith than it had been a month before. 

August 19, 1680. 'the subject of filtration and 
rising of liquors in small pipes w'as debated. The 
difficulty of them appeared ; viz., first, from the 
imperfect exhaustion ; and .secondly, from the un- 
certainty of the rising of the same liquor in the same 
pipes at sev'eral limes. — Dr. King related that he had 
observed six or seven sorts of animals, a thousiind of 
any of which were less than a globule of blood. 

1663, Mr. J-Iooke gave in a picture of the stones 
taken out of the heart of the earl of Balcarrcs. Hie 
lord viscount Brouncker promised to get the same 
done in plaister. 

August 20, 1662. Dr. Wallis's written discourse 
about Dr. Goddard's experiment of weighing glass 
canes will* the cylinders of quicksilver standing in 
them ficcording to the Torricellian experimt. was 
delivered in ; but because the understanding thereof 
depended greatly upon the schemes annexed to it, 
the reading of it w as deferred till the next meeting : 
and the amanuensis was ordered to draw the said 
.schemes in great upon a large pciper that every 
member might look upon them with convenieiicy. — 
Mr. Powle to be written to by Mr. Oldenburg, that 
he would send the society an exact description of 
the wJiisj>ering place in the cathedral of Gloucester. 

1684. Mr. Henshaw' having propounded to try, 
whellier a Ihermoscope, exhausted of air, with the 
liquor in it, exhausted of air too, might be sensible of 
cold anti lieat, as ordinary thernioscopes are ; the 
thing was tried, and found that the effect was not 
sensibly altered by the absence of the air. 

August 21, 1661. Mr. ColwTill rctid his ” Relation 
concerning the making of Alum,” for wliich lie 
received the thanks of the society, and it was ordered 
to be registeretl. 

August 22, 1678. Mr. Hooke delivered to tlie 

Society an antieiit urn of glass, taken up in Spittle- 
fields upon digging cellars there, presented by Sir 
Christopher Wren. There was this remarkable in it, 
that it seemed to be made after quite another manner 
than that used by the present workman in that art. 
it having no place at the bottom thereof ; nor any 
visible sign how it could be held, wdiilst the lip and 
handle thereof w^erc joined to the body. 
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Societies and Academies. 

Paris. 

Academy of Sciences, Uj. — M. Guillaume 

IMf^ourdan in the chair. -V. Grignard and K. Jenkins : 
JVIixed rjigano-ahi minium compounds. The iodides of 
inouoothyl- and of di - clliylalmninium. Dry ethyl 
iodide reacts witii aluiainium ])owder in the absence 
of oxygen, giving a mixture of the compounds 
( 1 ^ • A 1 and • A 1 Ij)^* l^oth com- 

pomid.s are spoutanrou.sly inJlammalde in air, and in 
contact with water give pure efha/ie. /acf/nes 
Ciiapelon : The rcj)M“sentations ot ari inU-gral number 
by certain forms with six \ ariables.- -hhirico Bom- 
piani : 'I'lu* ..secmid funrlamental form ()f a surface. 

G. Maneff ; Gravitation and the pniici])le of e(|uahty 

ol action and reaction. L6meray : General con- 

dilions which must be .satisfied by a theory of the 
universe in agreenu;nt with general relativity. — E. 
Tournier : A new' method of calc ulating the pow'c.*r of 
tlie reciprocating steam engine. Louis Roy : hdectro- 
magnetic waves m continuous media in motion. — 
Maurice Curie : The photo-(;lectrie ellect and tem- 
pc'raturc. — P. Lebeau and Ch. Bedel: ddie estimation 
of carbon monoxide. 'The reagcMit nH.ently proposed 
by Ifamiens (cuprous oxide dissolved in concentrated 
sulpimric acid) for the absor])tion of carbon monoxide 
is modilietl by tlie addition of /:t-naphthol. This 
addition renders the Damiens reagent mon* stable, 
and less liable to ab.sorb oxygen. — E. Kayser and 11. 
Delaval: Radioactivity and nitrogen- fixing organisms. 

('ai»k Town. 

Royal Society of South Africa, June i8. -Dr. A. 
Ogg^ president, in tlie chair. — R, S. Adamson : ITe- 
li in inary note on secoiuhiry grow th in s(.)mo Iritlaceie. 
'riiree closely allied genera, Mivenia, Witsenia ami 
Klattia, possess woody stems with continued secoiul- 
ary growtii. ddie secondary growdli has the .same 
general fcatnn‘s as that described for the arbt)rescont 
Liliace.T, but these plants difler in two features : - 
(I) rhe secondary buiulles, or the inner ones, are* 
very close together, often in cemtact. 1'he radial 
arrangement of c(;lls is obscured to a large exl<‘nt. 
The buiuHos arise from a number of cambium cells, 
(j) 111 old stems the secondary tissues are arranged 
in ^oones (annual rings), a feature not previously 
described for monocotyledons. — Sir 'L'homas Muir : 
Mote on systems of tletermiiiaiits with sets of 
deleted elements. ]. Moir : Colour and chemical 

constitution, l*art XiX., Organic fluorescence, — S. 11. 
Haughton : On a skull and partial skeleton of il7c>e- 
itr/iiis broic'ui, Watson. 'I his paper contains the \ 
ilescription of the only known complete skull of 
Mt'S(Ksitr/ius hrowni from the Cynognatlnus beds of 
Aliwal North, as w’ell as of the front half of the 
skeleton. I'he relationships of the form with 
\'oiingiiui, the Sphenodontia, the Rhynclio.sauria, the 
lazards, llowesia, and the Thallatosauria, are dis- 
cussed, and it is concluded that Mesosuchus may be 
placed in a new' family, which is called the Moso- 
suehidiX', and placed in a new' sub-order of Diapsid 
reptiles, tlie Mesosuchia.^ -C. W. Kops : A South 
.African life table based on the ICuropean male popu- 
lation census. (Comimmicated by Prof. j. P. Dalton.) 

'I he life table is based on the census returns of 1918 
and 1921, and the tleaths ihiring the years 1919— 1921. 
The function graduated is The graduation was 
performed by fitting three curves to the data — a 
i[uadratic, together with an exponential function for 
ages o to T5, a lirst degree function, together with an 
exponential lor ages 2.j to 108, ami these curves are 
joiue«.l by a cubic function having first order contact 
with each of the other curves. A Makeliam gradua- 
tion was also applied from age 20 to the end of the 
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table. Both graduations are then compared with 
standard tables from other countries. Graphical 
comparisons are also made in the case of each 
graduation. 

Rome. 

Royal Academy of the Lincei, May 18. — B. Grassi : 
'flic transmission of malaria. In some years marked 
discordance exists between the number of Anopheles 
and the intensity of the malarial epidemic, the 
.iuniber of malarial individuals at the outbreak of the 
epidemic being iiisuflicicnt to justify such discordance. 
The amount of semilunar gametes in some localities 
apfiears inadequate to explain the epidemiology of 
this form of malaria, except on the supposition of a 
mutation of the tertian parasites or a hybridisation 
I of the latter with the estivo-autiimnal parasites. A 
general incongruity is observed bctw'cen the abun- 
fiaiice of the gametes and the iiew' infections, the 
gametes aboumling particularly in winter and spring, 
(luring which sea.sc)tis the Anopheles has no oppor- 
tunity of undergoing infection. — A. Russo : Mixed 
individuals formed from the cx-conjugants, after true 
('.onjugation in Cripiochilum echini Alaupas, and the 
origin of the gametogens. These mixed individuals 
are shown to be differently constituted, not only from 
the di verst', origin of the nuclei composing their 
nuclear apparatus, but also as regards the i[uantity 
of nuclear substance present. Of the four nuclei 
which go to make up this nuclear apparatus, one only 
as.su mes thei st'xual function for the formation of 
gametes. (•. Vranceanu : Stability of rolling of a 
(li.se. — M. Maggini : Distribution of the radiating 
power oil planetary discs, determined wdth the inter- 
ferometer. Investigation of the distribution of lumin- 
ous intensity 011 the apparent discs of the planets 
Uranus and Vesta shows that, as is the case with 
Jupiter and Saturn, the periplieral regions are less 
luminous than the central ones. — F. Signore : Tem- 
perature measurements made in Lake Lucrino and in 
the neighbourhood of Maricello during 1922 1923. — 
(r. Piccardi : hiirther observations on a thermal 
method for the study of gaseous systems. Experi- 
ments on a number of the more permanent gases by 
means of the apparatus now described give results in 
satisfactory agreement with the theory previously 
advanced. — G. R. Levi and A. Ferrari : Crystalline 
lattices of magnesium hydroxide and carbonate. The 
fundamental element of magnesium hydroxide is a 
piiialh'lopiped having a rhombic base of side 3-114 A 
and an acute angle of 60 the height being 4-735 A. 
Tlu- corresponding density would be 2 -40, which agrees 
perfectly with the actual values for the natural and 
arlilicial products. — O. Munerati : Artificial nocturnal 
illumination as a means of accelerating the phases of 
the vegetable cycle. — R. Perotti and F. Aureli : 
Ammonifying powder of arable soil. The method of 
measuring the ammonifying powder of soils by means 
of nutrient solutions reveals marked differences cor- 
responding with those found in the condition of the 
vegetation of the .soils. W ith normal ” soils, which 
exhibit an alkaline reaction, the aptitude to the 
micro-biochemical production of ammoniacal nitrogen 
usually suffices for the needs of vegetation. — R. 
Perotti and G. Grandis : Aleasnreinent of the nitrifying 
pow'er of arable soil. The optimum conditions for 
the measurement of the nitrifying powder of soil by 
the method of nutrient solutions are defined.— P. 
Dorello : Observations on the erectile body of the 
penis of the genus Helix. — A. Busacca : Structure of 
the living crystalline fibre. The protoplasm of the 
fibre of the crystalline lens exhibits formations of 
undoubted mitochondrial character. These forma- 
tions being mobile, the fundamental substance of this 
prot(j>plasm is not a solid hydrogel but one of some 
fluidity, the latter resulting from the high degree of 
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imbibition experienced during the development. 
Although it has undergone very marked differentia- 
tion, the protoplasm preserves unchanged all the 
attributes of true protoplasm and cannot be regarded 
as a metaplasmatic substance. — E. Momigliano : Be- 
haviour of lipoids in nephropathy. 

Vienna. 

Academy of Sciences, March 6. — F. Reinitzer : Re- 
searches on olive-resin. — R. Weiss and E. Freund: 
The action of organic magnesium compounds on 
plithalonitril, I. — G. Weissenberger and L. Piatti : 
'J'he behaviour of creosole towards alcohol, ether, and 
acetone. — V. Brehm : Diagnoses of new Entomostraca, 
Part III. Report from the Handel-Mazctli ExiX‘di- 
tion to China, 1914-1918, supported by a grant from 
the Vienna Academy of Science. New species are, 
Diaptomus hidens, Vunnan, and D. W altcrianii 
Yunnan. — G. Jager : The lines of force in the special 
theory of relativity. 

March 13. — F. Feigland A. F. Lederer : On dipheiiyl- 
carbazon and its salts, also on the supposed diplicnyl- 
carbodiazon. — J. Krames : Regular surfaces of the 
third order, the infinite curves of which doubly 
osculate the absolute conic section. 

March 20. — K. Mader : On the use of the Edtvds 
balance with large masses at close distances. — IC. 
Muller : A new method for combined measurements 
of the capillary constant and of the internal friction 
in vi.scous liquids. 

April 3. — K. Heinricher : Sleeping reactions of the i fl- 
uorescences of ])imoYphothcm pliwialis ( L.) . The prin- 
cipal factor in the sleeping reactions of JJimorpliothcra 
pluvialis is change of temperature. — D. Pettersson : 
On the maximum range of the particles discharged 
from radium C (Mitt, d . Ra-lnst’s No. 1 63) . The long- 
range particles assumed by Bates and Rogers to be 
discharged from radium C have been examined under 
conditions excluding the production of secondary 
pai*ticles. The number of particles of ranges exceed- 
ing that of the normal a-particles was found to be less 
than a few per cent, of the number found by these 
authors. — E. Landau : On the inapplicability of 
i’feiffer’s method in the analytic theory of numbers. -- 
R. Weiss and J. Korezyn : (Trimethylene-triphenyl- 
methane-triketon).' - -A. Merz ; Investigations of ela.s- 
tic after-effects by an acoustic method. — M. Eisler and 
D. Portheim : On insulin-like substances and (heir 
action on the exchange of the carbo-hydrates (Pre- 
liminary communication). Production of an insulin 
like substance from seeds of Phaseolus muUiflorits, and 
preliminary experiments on the inlluence of this sub- 
stance on the exchange of carbo-hydrates in the plants. 
— 1. Robinsohn : The colouring of the stigmata — Stig- 
matochromy. A morphologic-biological method for 
researches on flowers. — H. Handel-Mazzetti : I’Jantie 
novae Sinenses diagnosibus brevibus descriptae. — Fuller 
abstracts for the Vienna Academy of Sciences in 1923 
are given in Die Naturwissenschafien for May 9 and 
May 16, pp. 372 and 394. The.se contain earlier 
papers on Triton by Weiss, on meteorology by Exner, 
and on cave-bears by Abel and others. 

May 8. — Alois Zinke and Franz Hanselmeyer : 
Researches on peryleiie and its derivatives (Communi- 
cation VI). — Alfred Wagenhofen : Contributions to 
our knowledge of para-orsellinic-acids. The aim of 
the work was the verification of the influence of the 
niethyl-group on the retention of the carboxyl-group 
in many-substituted benzoic acids, for which the para- 
orsellinic-acid was chosen as starting-point. The 
nitrification of the dimethyl - para - orsellinic - acid- 
methyl-ester led to a mono-nitro-substitution product. 
-“ElLsabeth Kara-Michailova and Hans Pettersson : . 
Communication of the Radium Institute, No. 164. 
On the measurement of the relative brilliancy of 

NO. 2859, VOL. 1 14] 


scintillations. A method is described^ for the dete^ 
mination of the relative brilliancy of scintillations and 
of their application for a confirmation of the panicles 
deviating from quartz under a-particle bombardm^t 
as H-particles. — Anton Kailan and Roman Obogi ; On 
the question of purifying glycerine from volatile fatty- 
acids and their esters. The addition of alkali works 
prejudicially on the distillation of glycerine, since it 
does not diminish, or does not ’’appreciably diminish, 
the acid figure in the chief fraction whilst the ester 
figure is very strongly increased. — Kasimir Atynski : 
The preparation of selenides from selenium hydride 
and metallic salt solutions. The selenides are appreci- 
ably less stable than the sulphides. 

Alay 14. — F. Flach : Cytological researches on vessel 
formation in Cuciirbita Pepo . — Frau Dr. Helene Kurz : 
PholidopHs (Achtheinns) intermedins: and Dissoniis 
glabcr, two new species of the family Caligidai. 

Washington, D.C. 

National Academy of Sciences (Proc. Vol. 10, No. 6, 
June). — \V. .M. Davis : 'L'he formation of the Lesser 
Antilles. flic banks on which the Lesser Aiitilh's 
stand represent reef-enclosed lagoon floors, formed 
according to Darwin's theory of coral reefs and 
modified by the processes of the glacial-control theory. 
The scheme of development is as follows. F'irst there 
is eruptive growth of a volcanic island on a subsiding 
foundation ; subsidence continues after growth cea.scs 
and lagoon deposits increase within the up-growing 
barrier reef. J<.ecf abrasion and headland clifliiig 
occur whenever the Glacial period intervenes, 'fhe 
second cycle commences by upheaval or uptilting and 
may interrupt the first cycle at any stage. Some of 
the Lesser Antilles are first stage islands tind some 
belong to the second period. — G. f^. Putnam : Radio 
fog signals for the protection of navigation ; recent pro- 
gress. l’he radio compass is considered to be the 1.: jst 
important instrument invented for use on sliipboard 
since the introduction of the magnetic compass. It is 
used in conjunction with radio fog signals which, in 
the United States, consist of characteristic signals on a 
'svave-lengih of 1000 metres. There are 11 such 
beacons in the United States waters and 12 outside. 
About 291 vessels now have radio-compasses or 
direction finding apparatus. The .spark transmitters 
are to be replaced t)y tube transmitters. With the 
present apparatus and conditions of use, no serious 
error is caused by the " night effect. — D. P. Jones : 
Selective fertilisation among the gametes from the 
same individuals. Pollen carrying a dominant factor 
is better able to accomplish fertilisation in a sporo- 
phyte carrying the same factor than pollen carrying 
the corresponding recessive factor. — W. E. Castle : 
The Japanese rabbit and gametic purity. The so- 
called “ Japanese " rabbit is yellow, mottled or 
brindled with black. The brindling seems to depend 
on the ftirination of a mosaic type of gene, very rare 
in occurrence but very stable when once produced, 
which is due to imperfect segregation between black 
and yellow, themselves simple allelomorphs. — K. Sax : 

The nature of size inheritance. Experiments with 
beans show that differences in size and total yield are, 
to some extent, due to factors linked with qualitative 
factors which are subject to Meiidelian inheritance. 
Analysing Castle's rabbit data by determining partial 
correlations with body weight held constant, it is con- 
cluded that Castle is correct in stating that the genetic 
agencies affecting size in rabbits arc general in action. 

The data of other workers using different animals 
indicate that body proportions may not be entirel}’' * 
dependent on factors which affect body weight. — - 
E. B. Wilson and W. J. Luyten : A statistical discus- 
sion of sets of precise astronomical measurements. 1 1 — 
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IVc^pcr iiiotKJiis. Alle|;'liciiy iind McCormick Observa- 
tories issue plioto/^rapJiic pn)jH*r motions in Right 
Ascension with reference to the mean of tfic compari- 
s(m stars, 't he valuc-s are compared with meridian 
<ircle delermiiiations (Uossj, from whicti it appears 
prol);d>Ie llial a factoi ol abtml i -.j sliould be applied 
to the probable errors.- -KayiiKJiul Pearl : 'file in- 
llnence of alcoliol on duration of life. Accurate 
infrirination lias been' collected for a group of more 
ban fiooo white persons ol a working-cla.ss population. 
lC\lia,ustiv(! dala were obta.ined and the material 
classilietl in eigid: grou])s according to alcohol con- 
.siimpliori. ('alculation of life-tables and so on shows 
that at every age Irom 30 to roo, moderate drinkers 
of lx)th sexes have a slightly hi^Urr e.xpectation of life 
than abstaiiKTS. Male lieavy drinkers have a 
markedly lower expe( lalion of life than rnod<*rate 
drinkers from 30 to io() and than abstainers from 30 
to ()o ; from fx^ onwards the a<lvantage is slightly to 
the heavy drinkers, jjo.ssibly due to the selective effect 
of high mortality among heavy drinkers prior to ho. 
h'or teinales, {‘.\])ectati()n of life is narkedly lower for 
heavy drinkers than for moderate drinkers or ab- 
stainers from 30 to 100. — VV. M. Wheeler : 'fwo 
<*xtraordinary larval Myrinecopbiles from Panama. 
Both wen* found in aiit nests. One is broad, n'gularlv 
<'lli|)tical, 5*7 mm. long, with tlatteiu'd creeping-sole 
bordered with minute red papilLx* ; the integument 
is smooth, pale blue, and bears regular longitudinal 
while scales wJiich on pupation were thrown violently 
oil. No imaginal fly wasobtained. It has been namc?d 
Miirodon trulidiJovmU. The other form has an 
anterior jiortion which can be withdrawn into the 
carapace-like abdominal region, 'fhc latter i.s covered 
with a mosaic of regular hexagonal chitinons plates, 
the dorsal surface bearing regularly arranged sense- 
organs ; tbcrc is no creeping-sole. It has been 
nanuid Nothnmicyodon azterarum. W. B. Cannon and 
A. Querido : 'J lu* role of adrenal secretion in the 
chemical control of hotly temperature, ihe rate of 
heart beat in animals with deuervated hearts was 
increasetl 12 to (14 per cent, by cooling tlie body. 'Phe 
eltect is not obtained if the adrenal glands are made 
inactive I hough shivering is still produced. It is 
argued that increased adrenal .secretion ran augment 
metabolism to counteract the etleets of cold. — \V. B. 
Cannon and ] . K. Pereira : Increase of adrenal secret ion 
in fever. ICxperirneiits similar to those of the previous 
paper show that fever is associated with increased 
adrenal secretion. K. VV. Brown : An explanation of 
the gaps in the distribution of the asteroids according 
to their perk^ds of vibration. Instability of motion is 
suggested, on a mathematical basis, as the cause of 
tlie gaj)s.- — |. 11. Oort ( 1 ) Note on the ditlereiice iu 
velocity between absolutely bright and faint stars. 
I’or stars with total velocities less than (>5 km. or for 
stars mo\ ing in a direction opposite to the motions of 
liigli velocity stars, the average velocities for giants 
and ilwarfs are nearly cxpuil. I'here is no hint of in- 
crease of veloi ity with tlecroasing mass. (2) On a 
jjossible rel.itioii between globular clusters and stars 
of liigh \'eloeily. (hii \ (‘s showing the galactic divStribu- 
tion of globular clusters and the autapices of the 
motions of high velocities alike show marked avoid- 
ance of the Milky Way.— VV. J. Luyten : Note on 
some statistical consequences of the luminosity law. — 
W. C. Rufus : .\tmospheric pulsation of the Cepheid 
variable, 7 Acpiila*. Line displacements from dilTer- 
eiit elements and at different levels of the atmosphere 
of a .star have been stiulied. (generally, compression 
of the aliiiospliere occurs after maximum compression 
of the star as a whole, thus accounting for the retarda- 
tion of the light maximum. The humps of the 
xelocity-dilforonce curves of the various layers are 
synchronous with the Stillstand of the light curve ; 
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the latter appears to be 4ue to a stage of comparative 
rest in the .star’s atmosphere. — 13 . de Ker4kj4rt6 : 
On parametric representations of continuous surfaces. 
. — A. 11 . Compton and Y. H. Woo : The wave-length 
of molyhdfMiiini Ka rays when scattered by light 
elements. I'he secondary radiators used were lithium, 
boron, carbon, water, sodium, magnesium, and alu- 
minium, and in every case, after scattering at about 
125'^ an addition to,^the usual Ka peak, there was 
.'mother in the position predicted by Compton’s 
! (|iianUim theory of scattering. With sodium and 
aluminium, there is perhaps some evidence of tertiary 
scattering in accorflance with the theory of Clark, 
Stiller, and Duane. — K. C. Kemble : Quantisation in 
spaiu* and the relative intensities of the components of 
infra-red absorption bands. Bohr's correspondence 
print iple applied to the evaluation of the intensities of 
lines in the. infra-red absorption bands of diatomic gases 
gives values contrary to experiment in the case of the 
hydrogen chloride band at 3-5 x. Better results are 
obtainetl by assuming a slight precession of the orbital 
plane about the lines of the earth’s magnetic field. — 
1 ^. Thompson : The ballistic (air resistance) function. 
— \V. A. Setchell : Ruppia and its environmental 
factors. Twr) tlistinct forms of Ruppia marUima T. 
were found at Richardson Bay, California. At 
stations subject to tidal conditions, the plants w^crc 
]X‘rennials with long, spirally curved peduncles, and 
jiiost of the fruits were robust, rounded and onjy slightly 
curved without pronounced beak (var. longipes). 
Blaiits growing iu shallow pools were annuals with 
practically opposite characteristics (var. rostrala). 
Laboratory experiments show that both varieties 
tolerate a wide range of salinity, Pn and daylight- 
darknt'ss ratio ; temperatures of 15-20" C. are neces- 
sary for germination, and 20-25° C. for growth and 
rej)roductivc activity. 
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Problems of the Coal Mining Industry. 

W IIF'X Mr. Lloyd George was in power about 
1919, various proposals relating to the mining 
industry were put forward by him ; and it may be 
remembered that they were rejected successively by all 
tlie interested parties. The essential points of these 
proposals have now been re-stated in a report entitled 
“ Coal and Power/’’ ^ just issued as a sleiuItT volume. 
We are not coneerned here with the politi(‘al aspect of 
.Mr. Lloyd George’s suggestions, but it may be worth 
while to eonsi(](‘r the technical and economic sides. 
As regards coal mining, the suggestions fall into two 
main groups, nainelv' ; 

T. The acejuisition by the State of mineral royalties. 
(Incidentiilly it may he noted that the authors of the 
report have not decided how far tlicy should go in this 
respect ; in tb(^ introduction, the summary of the 
proposals suggests “ purchase of all minerals and 
royalties by the Stale,” whereas in tiu* body {)f the 
report we find tlie following sentence ; “ Further, it is 
to he considered whetluT the State, when aeciuiring its 
coal resources, should at the same time acquire all the 
mineral resources of the country.” Surely the author 
or authors of this report ought first to have made up 
their minds as to what they really w^ant to do.) 

2. The formal ion of consultative bodies consisting of 
miners and mine owners, who are apparently to discuss 
the probltans of the industry. (Throughout, the author 
or authors of the report overlook the importance of the 
mining engineer and the mine manager ; whenever the 
technical st;'«f is casually referred to, it is looked upon 
as part and pan el of the mine ownership ; any dis- 
cussion of the future of the industry that fails to 
recognise that there are at least three separate bodies 
to he considered, namely, miners, mine owners, and 
technologists, must necessarily be imperfect.) 

The report examines at some length the reasons for 
the present disturbed state of the industry, but fails to 
recognise one of the most serious. A small hut active 
section of the miners’ leaders appears to have deter- 
mined to get the whole of the coal mining industry into 
its own hands, an operation which these men designate 
as nationalisation, and apparently they have come to 
the conclusion that the best way of attaining their 
object would be to wreck the industry as it now exists. 

It is pointed out quite clearly in the report that 
nationalisation of the coal resources is a matter 
wLich can legitimately be undertaken by the State, 
whereas the nationalisation of the industry cannot. It 
is well known that there are two forms of mineral 
ownership. In one, which is adopted by most ('onti- 

* Coal and Power : the Report of an Enquiry prosiilcd over by the Rt. 
Hon. D. Lloyd ficorge, Pp, xiv j 139 • lO plates. (I.ondou ■/ Hodder 
and Stoughton, 19^4.) is. net. 
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ncntiil nations, the State owns the minerals and leases 
them to tlie mine owners ; in (ireat Britain and the 
United States, the minerals are the property of indi- 
viduals who may deal witli tliese minerals as they ec 
fit. Both systems t)perate and ojjerate successfully, 
hut it is a curious fact tJiat tia; two countries where the 
minerals are priv'ately owned are those where mining 
lias reached its iii^hest pitch of develof)ment, and, 
incidentally, where the miners’ wa^as are tlie hij^hest. 
'I’he present report proposes to ])urcljase the* coal 
roy^alties. and shows a series of ad\arUa;^es which it 
claims would result from such chan^(* of ownershij). 
(’iiriously enouj^h, not a word is said about the fact that 
the (Town already owns (juite imj)ortant mineral areas ; 
for example, it owns all the under-sea coal, and it owns 
practically all the coal in the Fore ' of Dean ( oalfield. 
'i’his State-owned coal, h(jwever, is leased and dealt 
witli in precisely the; same way as tlu* privately-owned 
<'oal in the country, and none of the advantages which 
are elaimed for th(? State ownership of minerals are 
apjuirent in the quite c(jnsiderahle tracts of Slate-owned 
coal already in existence. IiK'identally it may be 
pointed out that wa^a\s in tlie Forest of Dean coalfield 
arc about the lowest in the \^h()le country. 

No reference is made in this report to the very 
important lessons to be learnt from the United States. 
In the United States the minerals were originally the 
property of the State, and at first the Federal Clovern- 
iiKMit attempted to lease its minerals, but after some- 
thing like half a century of exiierirnenting on these 
lines it was found far better to get the mineral lands 
as soon as possible into private hands, 'bhe author 
or authors of this report might stmly with advantage 
the evidence given by Dr. R. W. Raymond before the 
1.S89 Royal (Commission on Mining Royalties ujion 
the methods adopted in the United States. One 
sentence alone from liis evith*ncc may be rejieated 
here : “ 1 have been accustomed to say at home over 
and over again that it would be better for the United 
States to-inorrow to give ii]) all its mineral land and 
deliberately convey it to individuals for nothing in 
order to ha^'e somebody own it instead of the C.kn em- 
inent.” In the fac(' of such an emphatic pronounce- 
ment, based u])on experience, it would sur'dy appear 
to be a risky experiment to desire to revert in Great 
Britain to the method of State ownership of royalties. It 
may b(‘ freely admitted that the method is (]uite work- 
able, seeing that it is in operation in most Continental 
countries, but there is no evidenc.e that any advantage 
would ai'crue from it. 

Another point which is emphasised in the report 
beh)re us is the possibility, if all the minerals were 
State - owned, of doing aw'ay w ith Iiarriers. Any 
experieni'('d ('oal miner knows that some barriers are 
NO. 2S60, VOL. 1 14] 


indispensable for the safety of the mines ; the report 
also overlooks the fact that power to have unnecessary 
barriers removed is given under the Mines (Working 
Facilities and Support) Act 1923, but so far not a 
single application for the removal of barriers under 
this Act has yet been made, which shows that the evil,, 
if it exists at all, is certainly not a very pressing one. 

'['he method suggested for the purchase of royalties 
is to divide all minerals into three classes, those which 
art* known to exist and are^ctually under lease, those 
the existence of w'hich is highly probable although 
th(*v are not actually under lease, and those as to the 
existence of which nothing definite is knowTi. It is 
j)rof)osed to deal forthwith only with the first named 
of tliest*, and that they should be purchased for bonds 
issiud by the Treasury, bearing interest, the rate of 
which tlie report conveniently omits to give. It is 
stated, though no basis of calculation is given, that 
the actual ^'alue of these minerals is approximately 
70,000,000/. 'I’hc total known coal reserves of Great 
Britain have been estimated at something like 150,000 
million tons ; assuming an average coal t)utput of 
300 million tons, the c{)al reserves would give a life 
of 500 years. ln)r actuarial juirposes this may be 
looked upon as a per])etuity, and the cahailation in 
this way simplified. 'Phe amount of royalties paid 
on coal in 1923 w'as 6,300,000/., so that unless 
royalty owners are to be deprived of a portion of their 
income, these bonds ought to bear 9 per cent, interest. 
These points tire not considered in the report. 

The second suggestion, w'hich again is by no means 
fully w'orked out, is to appoint a series of bodies which 
are apparently to take a sort of paternal consultative 
interest in the mining industry. It is proposed to 
have three bodies, a National Mining Council, to deal 
with the industry as a w'hole, District Boards for 
deiding wdth questions in each individual district, 
and Tit C'ornmittees to be “ established in connexion 
with e\'ery pit, to consist of ecjual numbers represent- 
ing the managem(*nl and the w'orkers.” The report 
do(^s not make it clear whether “ pit ” committee is 
meant or not. 'Phere are individual colliery companies 
having a dozen different pits ; is it suggested that 
there shall be such a committee for each one of these 
j)its ? The idea of pit committees w'as decisively 
rejected by both the miners and the mine ow'ncrs, 
and rightl}" so. The* first essential for the safe and 
economic administration of a (:olliery is strict discipline 
throughout the pit, and it is obvious that there would 
be an end of such discipline if every petty (|uestion 
that arose bad to be referred to a pit committee, wdiile 
])ractical men do not need to be told that, in everyday 
colliery w'orking, problems arise w'hich must be dealt 
w'ith on the spot and cannot be left to stand over 
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for discussion in a fortnight’s time by the pit committee. 
District boards would probably do no harm, and a 
National Mining Council would probably be quite 
useful. Indeed, something approximating to this 
already exists in the Advisory Committee of the Mines 
Department. 

A detailed discussion of all the statements in this 
report would demand far more space than is here 
a\'ailable ; the reader not versed in colliery matters 
should, however, be waracd not to take all that he 
finds here as gospel truth, an unfairly coloured picture 
Ixiing presented in many cases, I’hus to take 
one example, a number of photographs of miners’ 
ln)uses are shown, obviously with tlu; intention of 
ex('iting the reader’s sympathy. Three of th(‘sc arc 
of a block of cottages at Leadgate in Co. Durham. 
As a matter of fact, these cottages are now being [)ullc(l 
down by the colliery company which owns them in 
order to be rej)laced by more modern accommodation ; 
sun*iy the writer of the report ought to have known 
this fact, and if lie knew it he ought surely to have 
stated it ! It is difficult to understand how any one 
wlio know's the miner at all can w^rite such a sentence 
as this : “ TTabituated with the conditions he (the 
miner) is not irnjjressed with the imminence of danger 
luit he is aware of it ; it is at the back of his mind always 
and affects his outlook on life.” The miner rarely thinks 
of danger when he goes to liis daily work, and would 
jirobahly feel deeply insulted if any one suggested to 
him that he did. A couple of Durham pitmen who had 
been called up to London to give (widence in con- 
nexion w'ith a mining cifte were heard on their return 
to be congratulating each other on being once again 
safe down the pit and away from tlie dangers of the 
London streets, and this represents tlie true attitude 
of the miner towards his daily octajpation. As a matter 
of fact, tlieir estimate of comparative danger was not 
really so far off the mark, seeing that there were two- 
aiid-a-haJf limes as many fatal accidents (in 1922) in 
the streets as there w'erc in the collieries of Great 
IJritain. Great play is usually made in the di.scussion 
of coal mining, especially by those w*ho arc ignorant 
oJ the subject, with the dangers supposed to attend 
this work. It is unquestionably one of the more 
dangerous occupations, but its dangers are immensely 
exaggerated, and it may be hoped that the above 
i^imple statement of fact may help to put the problem 
in its proper perspective. 

It need scarcely be said that there is only one real 
remedy for the difficulties with w'hich the coal industry 
is struggling to-day, and that one, being unpalatable, 
iis many salutary remedies arc, is never mentioned 
Ju the report. It is summed up in the two w'ords 
“ more work.” H. Louis. 
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Theories of Growth and Senescence. 

The Chemical Basis of Growth and Senescence. By 
Prof. T. Brailsford Robertson. (Monographs on Ex- 
perimental Biology.) Pp. viii -I 389. (Philadelphia 
and London : J. B. Lippincott Co., 1923.) i2j?. (ad. 

net. 

T he physicist wdio theorises is more fortunate than 
t))e ])iologist. Tie may elaborate tlieoretical 
considerations for the whole of his life and still 1)0 
talking sense at the end of it. It is hard for the 
biologist to theorise for five minutes without talking 
mmsense. Vet biologists, in spite of all the warnings 
of the past, find the theoretical impulse irresistible, and 
sometimes it is useful for them to give way to it. Xot 
that their theories are likely to be true, l)iit that tliey 
usually raise sucii acnitt* opposition on thoi part of other 
biologists that the others devise experiments to refute 
them, and mueli valuable information is obtained. Not 
U1 theories ha\'c this salutary effect. Some act as 
ntelleetual soporifics pro\ irling attracti\'e names, the 
fretjuent n^petition of vvhi(‘h hs pnotises the hearers and 
stops all further inquiry. Of all the words that pos.sess 
this “ \'irtus dormiti\’a,” tluuT has been none greater 
than ^Veisnlann’s “ germ plasm.” The “ germ plasm,” 

.so far as we understand it, is a hypothetical substance 
with magical i)r()perties, wffiich exists in living cells and 
enables them to divide. Some of it is infinitely divis- 
ible, and the ])ossessors of this sort are germ c(*lls ; 
some of it res(‘Tnbles ordinary matter in being finiti‘ly 
divisible, and cells that possess this sort are somatic 
cells. Perhaps this statement is erroneous and. the 
theory is not (juite so bad really, but if so the dif[eren(‘(j 
is too subtle to Jiave been grasped by its adherents or 
opj)onents. 

IVof. Robertson’s own theories arc of the beneficent 
type just mentioned, but he has the misfortune to be 
haunted by the germ plasm, and at times the incubus 
is demoralising. I’he main theory which lie advocates 
in this book is definite and capable of being put to 
experimental test. If it docs not agree w’ith all the 
facts, that is not surprising in the present state of 
knowledge. We may legitimately applaud Prof. 
Robertson for having found a theory which accounts 
for any of the facts, without therefore being expected 
to believe in it or to refrain from criticising it. 

The fundamental facts on which the theory is based 
are, in brief, that the rate of grow'th of animals and* 
plants follows a logarithmic formula that is the formula 
for the progress of an autocatalysed cliemical reaction. 
Among the mammalia three growth cycl(*s r an lx? dis- 
tinguished. Where, as in man, the (:)'eles arc definitely 
separated, the formulae for each cycle show excellent 
agreement with the average curves of growth. In 
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some animals tint ( V( I(*s overlaj) and the results are 
therefore not so clear nit. On the assum])ti{)n that 
growth is essentially an autoeatalysed reaction, or 
rather that a reaeti(ai of this kind regulates its rate 
of progress, and assuming also that the autocatalyst 
concerned has certain special properties, the author 
proceeds to explain a large number of facts concerning 
differentiation of structure, regeneration, senescence, 
and so on. Let us first consider the significance of the 
growth cur\'e itself. 

'i'he rate of growth of an organism, measured as 
increase in mass per unit time, first of all increases and 
then diminishes, gi\'ing a. symmetrical S“shaped curve, 
'riiis curve might he obtained either if we had an auto- 
catalysed monomolecular reaction which came to a stop 
by the exhaustion of the material undergoing change, 
or if the reaction was reversible with both forward and 
backward reaction behaving as monomolecular, while 
the material supplying the forward reai'ticjn was main- 
tained at a. c'onstant concentrati(ai. 'riu; seconri alter- 
native is the one Prof. Robertson considers most 
])robable, because in most organisms the supply of 
nutrient material for tlie cells is kej)t constant and the 
growt/j of animals certainly does not come to a stoj) at 
maturity for lack of nourishmefU. From the rhcmiciiJ 
point of view, there are two chief eriticisms to be made 
to this theory. In the first phue, it apjiears to be 
a.ssumed that the reactions concerned in growth are all 
going on in homogeneous solution ; an assumjition tliat 
is not at all jirobable. The materials used for (dl 
syntlicsis are certainly in aciueous solution, Imt stnne at 
least of the final products are not. 

To this criticism i*rof. Robertson would jjrobably 
reply that whate\ er the natun* of other c hemical 
reai’tions eoncerned with growth, the partii'ular one he 
is interested in occurs in homogeneous solution. In- 
deed. for the pur])oses of his theory he assumes that 
the autocatalyst itself, which must be a syntheli<' pro- 
duct, is diffusible and can pass from the (clls to the 
bodv fiiiids, and therefore is likely to be in solution. 

If this be so, there is a further and more damaging 
argument to bring up. 

All known processes of SN'nthesis of organic (tII con- 
stituents from organi(' food materials are process(‘s of 
“ condensation : they consist in the elimination of the 
elements of water from bi'tween two or more molecules ; 
and the reverse process is a hydrolysis. According to 
Prof. Robertson ’sown statement (p. 14) his autoeatalysed 
reac tion is likely to be of this ty])e, liecause the only 
reverse n'ac tions that could behavi’ as monomolecular 
are oxidations and hydrolyses. As the animal body 
does not synthe^Le by reduction, the reactions mu-St 
consist of condensation and hydroly.sis respectively. 
On ids \it‘w, however, they must go on in aqueous 
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solution. 'I'hc chief cell constituents, proteins, poly- 
.saccharides, fats and lipiiis, can all be shown to be un- 
stable in the present'c of water at the reaction of living 
tijisues. 'riie position of equilibrium is one of almo>t 
complete hydrolysis ; this can be demonstrated by the 
action of the common hydrolysing enzymes. There- 
fore, cell s}Tithesis must either take place in a non- 
aqueous medium, or else by some process not repro- 
ducible in the laboratory that carries a reaction away 
from the equilibrium position, against the thermo- 
dynamic gradient as it were. In either case the simple 
laws of catalysis in homogeneous solution are not 
applicable. 

It is possible to imagine some soluble diffusible 
jnaterial being produced as a by-product of cell 
synthesis and acting as a catalyst of further synthesis ; 
but it is almost impossible to see how such a substance 
could control the rate of growth in the way thiit Prof. 
Robertson supposes. What plausibility his hypothesis 
j)ossesses at first sight, vanishes when any attempt 
is mad(‘ to describe in detail from the physical 
point of view how an autocatalyst of growth would 
operate. 

The autocatalyst of growth is supposed to he present 
in the body fluids, and its concentration tliere is sup- 
posed, among other factors, to regulate the rate of 
growth, ac('elerating it at first, and later, as it accumu- 
lates, bringing growth to an end. If this be the case, then 
blood from an adult animal ought to stop the growth 
of the tissues of a growdng animal, and repeated bleeding 
of an adult animal with replacement of the blood by 
washed blood corpuscles in a suitable artificial medium 
might be expectc'd to start growtii again. Recent 
experim(‘nts by ( arrel and Ebcling (6\/?. Sc/c. BioL, 
1924, vol. go, p. 170) suggc.st that the blood of young 
and of old animals differs in some such way, though 
the results are not exactly what Prof. Robertson’s 
theorx' would lead us lo expect. Moreover, if the theory 
is correct, it must l)e supposed that the placental 
membranes alone among tissues are impermeable to 
the autocatalyst, othcrwi.se the mammalian embryo 
would never grow. 

The ev’idcncc that the autocatah^st is soluble and 
diffusible is liased, not upon any evidence from the 
higher animals, but .solely on studies of infusoria, 
bacteria, and yeasts. In cultivating these organisms, 
it has frecjucntly been observed that multiplication is 
stimulated by some dissolv^ed substance which results 
from the presence of other organisms, (ft is a pity 
that in this connexion Prof. Robertson makes no 
reference to the important work of Dr. E. J. Allen on 
the growth of marine algse (Jonr. Marine J 3 ioI. Assoc., 
vol. 10, 1914, p. 417).) The growth-stimulating sub- 
I stance appears to be common to several different types 
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of organism, but it is rather rash to assume on 
this account alone that an exact parallel can be 
drawn between the culture medium in which in- 
fusion organisms live and the body fluids of the higher 
animals. 

There is no direct evidence on this point as to the 
higher animals, but some indirect evidence that goes 
strongly against this assumption. In their powers of 
chemical synthesis, living things seem to fall into three 
well-marked groups— the green plants, the “ infusion 
organisms,’' and the higher animals. At the one 
extreme the green pjiants can synthesise all their body 
material from inorganic sources ; at the other the higher 
animals, who have specialised in a different direction, 
have very largely delegated the business of synthetic 
organic chemistry to humbler creatures on whom they 
feed. The mammalia, for example, cannot s^mthesise 
the benzene or indole ring, but have to get them ready 
made in their food. The infusion organisms, such as 
yeasts, ciliate protozoa, and probably bacteria, moulds 
and other saprophytic plants, occupy an intermediate 
position rather nearer to the green plants than to the 
higher animals. They cannot live without ready 
fonned organic material, as the green plants can, but 
they only need comparatively simple carbon com- 
pounds. Ciliate protozoa, as Prof. R. A. Peters has 
shown, besides inorganic salts, need only ammonia and 
an organic substance, such as lactic acid or glyccaol, 
witli a chain of three carbon atoms (Jo//r Physiol,, 
vol. 55, T921, p. i). When the chemical pr()C(*sses 
underlying processes of growth are so different in 
the two groups, sweeping analogies appear to be out 
of place. 

Prof. Robertson embodies in his theory certain sub- 
sidiary hypotheses, namely; (j) That growth is regu- 
lated by the cell nucleus in which the autocatalyst is 
ft)und ; (2) that it is only during mitosis that the auto- 
catalyst escapes into the cytoplasm and body fluids ; 
(3) that, in any given cell, division is regulated by the 
relative volumes of nucleus and cytoplasm ; (4) that in 
the life-history of somatic cells there is a progressive 
change, a process of senescence, whereby the nuclear- 
cytoplasmic ratio at which division can take place gets 
smaller and smaller. The last change is supposed to 
be irreversible, and it is there that the trail of the germ 
plasm becomes evident. These hypotheses are, to say 
the least, not very firmly grounded on fact, and it is 
doubtful whether they increase or diminish the plausi- 
bility of the theory as a whole. They do, however, 
enable the author to give a detailed, if fanciful, explana- 
tion of the process of senescence and of phenomena 
such as the growth of cancer cells. 

Leaving these questions aside, let us consider how the 
author deals with the facts of regeneration of lost or 
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injured parts, for they are likely to prove crucial for any 
theory which partakes of Weismannism. Although there 
is considerable discussion about regeneration in the book, 
it is not easy to find a precise statement as to how the 
process is supposed to come about, but we get some 
information on p. 264. The view apparently is that 
in the adult organism cell division stops because of 
the accumulation of autocatalyst, but the stoppage is 
only relative to a given concentration of nutrient 
materials, so that anything which raises the concentra- 
tion of nutrient material may start cell division going 
again. Injury is supposed, by removing competing 
cells, to cause a local increase of nutrient material, 
which acts as the stimulus for proliferation. Once 
the cells have started dividing, the rest of the 
process is explained in terms of nuclear-cytoplasmic 
ratios. 

This part of the (jucstion need not concern us at 
present, except to point out that regeneration must, on 
Prof. Robertson’s theory, be an irreversible process of 
senescence and tlierefore not capable of indefinite 
repetition. 'Fhe really startling part of the theory is 
the suggestion that it is a local increase of nutrient 
material wliich first stimulates growth after injury. It 
must be confessed that no alternative theory is forth- 
coming, but one is not compelled to accept a false 
theory because tliere is no other to put in its place. 
When a lizard drops its tail there cannot be more than 
a momentary increase in the nutrient materials in the 
blood and body fluids, and what increase there may be 
will be quH'kIy ecjualiscd all over the body. Suppose 
there is m incrctise that provides the stimulus 
to cell d .'ision, why does growth take place only 
at the stump and not throughout the wliole of the 
animal ? 

The regeneration of a lost part is not the result of 
simple division of the functional cells in situ, but is the 
j work of spec'ial cells which are in appearance embryonic. 
These cells appear to arise by de-differentiation of some 
'of the cells of the region of growth. Thus it is found 
that the lizard’s tail is regenerated by embryonic cells 
in the stump which persist at the growing end, until a 
tail which is functionally equivalent to the original 
has been produced. But structurally the new tail is 
not altogether similar. Bone is not regenerated, but 
cartilage takes its place and there arc no new nerve 
cells. The new tail is innervated by nerve fibres 
growing out from some of the intact segments of the 
spinal cord. (Sec Dr. C. Powell White, British Assoc. 
Report, 1915, p. 472 ; more detailed information is in 
course of publication by the same author.) xVnother 
fact to be kept in mind is that many of the inverte- 
brates can regenerate lost parts an indefinite number 
of times. 

H I 
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These* facts show that the ordinary pm^^ression from 
youth to age can be reversed under certain conditions 
by some of tlie somatic cells. Immortality and re- 
juvenation are not a ])rerogative of the germ cells only. 
Somatic cells can^ in many cases, take on the functions 
of germ cells by giving up their spet'ial function and 
reverting to a younger type. This fact has been 
notorious among the green plants, but it is also evidtmt 
among the animals, (*ven among the vertebrates. Any 
remnant r)f the germ j)lasm theory, how^ever attenuated, 
is directly contradicted by these facts. One setans to 
be driven to take up some sort of position .akin to 
IVof. (\ M. ('hild’s, wlio considers growth, senescence, 
and rejuvenescence in tt‘rms of tiie metabolic activity 
of the cells and not in terms of their visible structure 
or of hypothetical invisible components. One of the 
defects of Prof. Robertson’s book is that he never once 
mentions (’hild’s theory though nderring sev'cr.al times 
to ('hild’s experiments. In politics it may be often 
advisable to treat opponents with silent contem])t, 
but men of science are expected to demonstrate 
the falsity of other theories before establishing 
their own. 

Un workable* as Prof. Robertson’s theory is in its 
present state, it has the merit of emphasising certain 
important fac'ts which have got to be explained some- 
Ijow or other. Apart from germ jdasm compli(*ations, 
which are really extraneous to the main jnirt of his 
views, the definiteness of the theory that makes it 
possible to subject it to experimental test is a great 
merit. 

There is one final point of criticism that is perhaps 
worth making, tliough it concerns something outside 
the author’s main line of argument. In the final 
chapter, in which general questions of evolution are 
discussed, the statement that variation always takes 
place by loss of characters reappears once again. It is 
quite true that under domestication the vast majority 
of herital)le variations that have been observed, both 
in animals and plants, consist of the loss of a Mendelian 
factor. Hut it is also true that the conditions of 
domestication are physiologically peculiar .and that the 
observed variations do not resemble the tvqje of differ- 
ence that normally distinguishes wild .species from one 
another. Finally, there lire a few cases among domestic 
animals that cannot be attributed to any cause other 
than the gain of a Mendelian factor; the most familiar 
of these are the White Leghorn plumage, and the 
Rose and Pea Comb among fowls. These are all 
dominant to the wild t}q)e, which in this species can 
be identified. That variation by gain of ]\Iendelian 
factors occurs but rarely is no reason for denying its j 
existence. i 

A. D. R. I 


Rockets to reach Planetary Space. 

Die Rakete zu den Planetenrdumen, Von Hermann 

Oberth. Pp. 92 + 2 Tafcln. (J\lunch(*n und Berlin ; 

R. Olden bourg, 1923.) is. Gd, 

•"1^1 IP ])ros})ect of propelling a body from our earth 

1 to one of the heavenly bodies, notably the 
moon, has excited certain types of individuals for some 
time, and many romances have been built up round 
the idea. Scientific attention has been given to the 
matter in rect nt years, and in particular Prof. Goddard, 
of ( lark Universitv', in the United States, has examined 
the. (luestion theoretically and experimentally. Mis 
plan is to send a rocket to the moon, more or less as 
suggested by Jules Verne, with the important difference 
that the rocket is not to be left to the mercies of air 
resistance and gravitational forces, but is to be pro- 
pelled continuously by means of firing successive 
charges of smokeless nitrocellulose. Herr Oberth 
claims to have obtained the results given in the present 
volume quite independently of Prof. Goddard. He 
says that he commenced w^orking at the problem in 
1907, and tliat the main ideas were evolved in 1909 : 
the calculations and proposals of this book were made 
during tlie years 1920-22. 

TIerr (3bi*rth is more ambitious than Prof. Goddard : 
his object is to obtain suffieient financial support to be 
able to send off a rocket large enough to hold human 
beings. For fu(‘l he suggests liquid hydrogen and a 
mixture of water .and alcohol, the liberated gases 
escaping through small holes at the back of the rocket, 
and tluis forcing tlie rocket forwards. He calculates 
that an initial speed of 11 km./sec. would suffice for 
getting out of tlie earth’s field of gravitation. The 
calculations are simplified by introducing the assump- 
tion that while the rocket is still in the earth’s atmo- 
sphere, the fuel is used at such a rate as to give at 
each instant what is practically the “ limiting velocity ” 
at the instant. 

The author discusses the theoretical as well as the 
chemical, physical, and even physiological aspects of 
such a venture. He examines the economic possi- 
bilities, but he does not appear to be very sanguine 
about his scheme being carried out. He estimates that 
.a rocket for two persons would weigh 400 tons, would 
need 25 tons of alcohol .and 4 tons of liquid hydrogen, 
.and would require an initial outlay of 50,000/. on the 
basis of pre-War prices. 

A voyage to the moon would be .an attractive trip 
to many adventurous spirits ; .and in these days of 
unprecedented achievements one cannot venture to 
suggest that even Herr Oberth’s ambitious scheme may 
not be realised before the human race is extinct. 

S. B. 
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Our Bookshelf. 

llandhiich der Zoologie : eiue Naturgeschi elite der 
Stain me des Tierreirhes. Bci^riindet von Prof. Dr. 
Willy Kukenthal. IJcraus^c'geben von Dr. Thilo 
Krurnbach. Hand r ; Protozoa, Porifera, Coelen- 
tcrata, Mesozoa. Lieferung 2. Pp. 193-416. 10.50 

marks. Lieforung 3. Pp. 41 7-512. 4.50 marks. 

(JkTlin und J^eipzig : Waltlier do Gruyter und Co., 
1923-1924.) 

Prof. M. Hartmann, who is responsible for the account 
of the Sporozoa, has separated the Amoebosporidia 
(Xeosporidia) — with its two subclasses Cnidosporidia 
and Acnidosporidia — as one of the six main classes of 
Protozoa, so that the class Sporozoa now includes only 
the Gregarinida, Coccidia, and Hsemosporidia. The 
morphology and life history of the principal members of 
these orders arc carefully described, an outline classifica- 
tion showing the position of the chief genera is given, 
and a list of the more important memoirs on the subject 
is appended. The value of the many excellent figures 
would have been enhanced if the magnifications had 
been indicated ; without these the student is apt to 
form an exaggerated idea of the size of many of these 
organisms. 

The Ciliophora and the Suctoria are described by 
Prof. L. Rhumbler. 

Prof. E. Hentschel contributes the chapter on Pori- 
fera, treated in five orders — Calcarea, Triaxonida 
(Ilexactinellida), Tetraxonida, Cornacuspongia, and 
Dendroceratida. To compress the account of tin's large 
phylum into 100 pages necessitates strict selection of 
the material available, and no two authors would agree 
as to the matters to be included, but we would suggest 
that in the account of reproduction, reference should 
ha\'e been made to the observations of Dendy and 
Gatenby on the origin of oogonia from collar cells in 
Grantia, and to Gatenby’s account of the peculiar 
method of transportation of the sperm to the egg. 

The third laeferung is devoted to accounts of the 
Jlydroida and Trachylina by Dr. Ilj. Broch and of the 
Siphonophora (part only) by Dr. Fanny Moser. i 3 r. 
Broch gives two maps showing resyjectively the dis- 
trilmtion of some of the marine hydroids and of the 
Trachylina and freshwater medusae. The occurrence 
of Limnocnida in India is not noted here or in the text, 
though reference is given in the literature list to ■ 
Annandale’s papers ori|mis medusa. ' 

The “ riandbuch ” is trustworthy, clear, and orderly 
in its method, and is adequately illustrated with good 
figures. It provides sound information on the morpho- 
logv, systematics, development, and ecology ; histology, 
however, is only briefly considered. 

The Brain afid Golf: Some Hints for Golfers from 
Modern Mental Science. By C. VV. Bailey ; and a 
chapter on Theory and Practice by Bernard Darwin. 
Pp. -XV + 96. (London : Mills and Boon, Ltd., J924.) 
2s. fid. net. 

f'HK theories of a science often appear to students 
quite intelligible until it becomes necessary to express 
tlicm in terms of practical problems; the question 
of application is always difficult no less in science 
than in ethics. This little book comes as a welcome 
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relief from the wearisome mass of ill-assorted odd- 
ments frequently dignified by the name of applied 
psychology. It is an amusing, light-hearted account 
of the lavvs of physiology and pyschology in so far as 
they apply to the playing of golf. The game is treated 
with serious humour ; the psychology is not merely 
appended but is used to explain, to illustrate, to vitalise, 
the game. The psychologist familiar with the principles 
and accustomed to applying them in certain fields will 
find them vivified by their new setting. I’lie golfer will 
find reasons for many inexplicable troubles and will be 
taught why sucli and such a habit is desirable or other- 
wise ; he will he saved much unnecessary depression 
if he really grasps the laws of habit as here explained, 
and in particular the reference to the plateau of 
habit.’^ 

The writer might witli advantage have invoked still 
further the aid of the newer psychology and discussed 
types of golfers as illustrated by Jung’s psychological 
types, and the revelation that is made of the golfer’s own 
character by his behaviour to superiors, equals, and 
inferiors on the links. The various “ complexes ” 
concerned with the “ ego ” are more evident tlian the 
writer shows, for it is in games that people usually dis- 
play their fundamental characteristics. A writer of 
Mr. Bailey’s capacity might make a fascinating study 
of this aspect. 

I TIu‘ book can be heartily recommended to all 
intelligent golfers, to students of psychology, and above 
all, to those concerned with the application of psy- 
chology to education. 

A Bibliography of Eugenics. By Prof. Samuel J. 

Holmes. (University of California Publications in 

Zoology, vol. 25.) Pp. iv-l-514. (Herkeley, Cal.: 

University of California Press, 1924.) 5 dollars. 

The literature of eugenics has grown in a most hap- 
hazard way. While the number of scientific journals 
primarih' devoted to the subject is a limited one, yet 
the medical journals teem with papers having a 
eugenical bearing, and a widely scattered multitude of 
books and journals contain information biological, 
anthropological, psychological, and sociological, which 
the eugenist must needs consider. There has also been 
a great amount of popular and semi-popular writing 
on this subject from widely differing points of view. 

It is obviously impracticable to bring an index of all 
this literature within the covers of one volume. Prof. 
Holmes has attempted the somewhat more limited 
task of producing a bibliography which wmuld include 
all the main sources and items of eugenical literature. 
In doing so he has produced a volume which will be of 
great service, not only to students of eugenics but also 
to all who are concerned with the biological evolution of 
man. That the field is a modern one is shown by the 
fact that the great majority of the titles are dated later 
than 1900, and very few are so early as i860. 

The bibliography is arranged under about 40 different 
headings, ranging through such topics as heredity and 
evolution, genealogy, inheritance of deafness, the 
hereditary factor in crime, the birth rate, the racial 
Influence of religion, the sex ratio, consanguinity, and 
the selective influence of war. Titles on the inherit- 
ance of feeble-mindedncss occupy 12 pages of the 
bibliography. One would like to have seen extended 
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the sections on the heredity of human traits and human 
defects. Many additions might have been made here 
even without encroaching on the medical literature. 
But although completeness is obviously impossible, 
and the topics of the author’s special interest arc 
naturally emphasised, yet this work will occupy a 
useful place as a first book of reference on any topic 
connected with eugenics. 

The Road-Books and Itineraries of Great Britain, 1370 
to 1830 : a Catalogs with an Introduction and a 
Bibliography. By Sir Herbert George Fordham. 
Pp. xvi + 72. (Cambridge ; At the University Press, 
1924.) 75. ()d. net. 

Road-books and itineraries are dear to the heart of 
the collector, but, unlike most collectors* books, they 
have a wider interest, and their value to the antiquarian 
and tlie topograplier is considerable. Many, however, 
and especially the earlier, arc rare and difficult to 
obtain, and Sir JI. G. Fordham’s bibliography, which 
is a revised and amplified reprint of a paper published 
in the Transactions of the Bibliographical Society in 
1916, will be of considerable assistance to those who 
wish to make use of the material to be found in these 
guifle- books of our ancestors. In this catalogue, 
road-books arc taken to include only such as set out 
individual roads, with distances and stages all grouped 
tofjicthcr ns a book or atlas, and prejmred for the use 
of trnvcllvrs. They may vary from a mere enumera- 
tion of stages to a full descriptive text. The earliest 
entry is John Leland’s Itinerary published in or about 
1535-1543. In the later part of the sixteenth century 
tai)les of the principal British highways based on the 
old British mile of 1500 Roman paces, equivalent 
to 2428 statute yards, were associated with lists of 
lairs for commercial purposes. Tables of highways of 
a similar type were published by (diaries Ktiemne in 
1552, while in Germany the earliest would appear to 
l)e a public ation of 1597, (Containing 187 roads on the 
('ontinent and eleven from London to various parts 
of England and Wales. 

Principles of Electroplating and Electroforming (Electro- 
typing). By William Blum and George B. Hoga- 
boom. Pp. xii4-356. (London: McGraw-Hill Pub- 
lishing Co., Ltd., 1924.) 20s. net. 

Tiiii work under notice has been written mainly to help 
those employed in the industry to understand and apply 
results wliich have been obtained in research labora- 
tories. The authors have taken a leading part in the 
investigation of electrotyping and electroplating pro- 
cesses at the U.S. Bureau of Standards. They divide 
electrodeposition into four main fields : Klectrorefining, 
electrowinning, electroplating, and electroforming. The 
last is a new word and is defined as “ the production or 
reproduction of articles by electrodeposition.** It is 
suggested as a substitute for the archaic word “ galvano- 
jfiasty ** which is still sometimes found in text-books. 

'I’he very extensive use of iron and steel for con- 
structional purposes, and the fact that they rust when 
exposed to air, has led to numerous investigations as to 
the causes and methods of preventing corrosion. Many 
of the investigations were carried out during the War 
and the general results obtained were summarised in 
('ircular 80 of the Bureau of Standards. It appears 
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I that of all commercial metallic coatings, zinc is much the 
best protector. It is very desirable that zinc plating 
should be applied much more extensively in industry 
than it is at present. Unfortunately zinc (boatings ha\'e 
not a pleasing appearance. When a bright metallic 
lustre isessential, nickel is superior toanyother material. 
This book contains a great many valuable hints and can 
be recommended to those technically interested in the 
I subject. 

The Growth of Cimlization. By W. J. Perry. Pp. 
viii + 224 + 8 maps. (London: Methuen and Co., 
Ltd., 1924.) 6s. net. 

‘ In this volume Mr. Perry restates in a more popular 
and abbreviated form the arguments put forward at 
length in his earlier works, “ The Megalithic Culture 
of Indonesia ** and ‘‘ The Children of the Sun,** for 
the diffusion of culture from one common centre, 
namely Egypt. It forms a companion volume to his 
book on “ The Origin of Magic and Religion,** which 
indeed is essential for the complete grasp of the argu- 
ment here stated, as in the latter he expounded the 
theory of the magical influence of gold and other 
substances which supplied the motive for the wander- 
ings of the people by whom the archaic culture *' 
was carried to various parts of the world. This book 
I is, however, not merely a condensation of earlier work. 

It embodies much evidence not previously considered, 

' especially in the later chapters, in which he deals 
with the coming of the warriors by whom the archaic 
civilisation was overthrown in various parts of 
the world, and discusses the theory that traditions 
of royal descent from deities derive from contact with 
Mediterranean culture and ultimately from Egypt. 
Mr. Perry’s statement of what is undoubtedly a 
difficult and highly controversial case, leaves little to 
be desired in point of lucidity. 

Faune de France. 7 : Pycnogonides. Par Prof. E.-L. 
Bouvier. (Federation fran^aise dcs Societes de 
Sciences naturelles : Office central de Faunistique.) 
Pp. 70. (Paris : Paul Lechevalier, 1923.) 8 francs. 

Prof. Bouvier points out in his introduction that the 
pycnogonids of the French fauna have never been 
studied in systematic fashion. There are memoirs by 
Hoek on the species found at Roscoff, by Grube on those 
of S. Malo, and a recent accent by Cuenot of his 
observations on pycnogonids aWVrcachon. The author 
has turned to G. O. Sars* well-known monograph and 
to that of Dohrn for further information, and from these 
and from Hoek’s work he has borrowed most of the 
figures used in the present volume. He gives an account 
of the external morphology, the internal anatomy, and 
the dev'elopment and biology, and in a brief discussion 
of the affinities states his view that the pycnogonids are 
arachnids. In a short reference to the forms with five 
pairs of legs, e.g. Decalopoda, he concludes that these 
are primitive relatively to Colossendcis. Keys are given 
for tliQ orders, families, genera, and species, and with 
the help of these and the clear illustrations the deter- 
mination of any gnven specimen is fairly easy. This 
concise memoir will be very useful to collectors on the 
shores of Great Britain who have an interest in this 
group. 
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Letters to the Editor. 

\Tht' Editor does not hold himself responsible for 
^ opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communicationsJ\ 

The Mass Spectra of Zirconium and some 
other Elements. ; 

After repeated failures I have now succeeded in 
observing the mass rays of zirconium. Their de- 
tection is only possible under very favourable con- 
ditions with the most sensitive schumannised plates. 
Zirconium gives mass lines 90, 92, 94 and a doubtful 
one at (96), with relative intensities, very roughly, 
10, 2, 4, (i) respectively. The masses of the first 
three can be determined with unusually high accuracy, 
owing to the incidental presence among them of a 
faint doublet 93, 95 due to CBr. There is no appear- 
ance of asymmetry in the spacing, so that the masses 
of the isotopes of zirconium must be very closely 
integral with those of bromine; that is to say, less 
than whole numbers by about one-tenth of a unit. 
The atomic weight may therefore be roughly estimated 
as 91*4 or 91*2, according to whether the mass number 
96 is included as an isotope or not. 

Successful mass spectra have been obtained with 
cerium (at. wt. 140*25), which indicate that it consists 
of a strong component 140 and a weak companion 
142. Further experiments with neodymium (at. wt. 
144*27) establi.sh its principal isotopes as 142, 144, 146, 
with a possible (145). 

Continuous work with anode mixtures not contain- 
ing iodide has reduced the intensity of the iodine line 
sullficiently to warrant a further search for light 
isotopes of barium. Its principal line 138 has been 
obtained of great intensity, but there "is no trace 
whatever of any mass number less than 136. There 
is some evidence of a faint component at 136, and, 
since the great intensity of the 138 line makes resolu- 
tion impossible, 137 may also bo present. It seems 
quite certain, however, that, even if both exist, they 
can only do so in quantity quite inadequate to account 
for the low value of the atomic weight (137*37) ^-t 
present in use. 

Incidentally, during this work I have obtained 
mass spectra of silicon under conditions affording 
satisfactory confirmation of the presence of Si®®, 
previously in some doubt. Its line is a little less 
intense than that of Si*®, in excellent agreement with 
Mulliken’s observations on band spectra (Nature, 
March 22 and April 5, 423, 489). 

It will be noticed thJrc the above results are on the 
whole in fair agreement with the predictions made 
by A. S. Russell. F. W. Aston. 

Cavendish Laboratory, Cambridge, 

August 8. 


The Zeeman Effect in Strong Magnetic Fields. 

In a recent paper (Proc. Roy. Soc. A, vol. 105, 
p. 691, 1924), one of us has given an account of a 
method for the production of intense magnetic fields, 
with the limitation, however, that the field only lasts 
for a time of the order of i/iooth sec. We ase now 
investigating the Zeeman effect in these intense fields. 
These fields allow the use of a quartz spectrograph 
in place of the usual large concave grating or inter- 
ferometer, etc. 

For the source of light, we have been using a spark 
produced in a special way from a large high tension 
condenser battery, and the intensity is sufficient for 
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one spark to produce a spectrum photograph, while 
most of the emission lines remain quite sharp. The 
spark takes place in a coil of 5 mm. internal diameter 
in which the field is produced, and the spark and the 
current in the coil are timed to occur together.^ 

We have so far investigated mainly the longi- 
tudinal ** Zeeman effect (observation in the direction 
of the lines of force) in fields of about 130,000 gauss 
as being technically easier than the “ transverse ** 
effect. The accompanying photograph (Fig. i), 
enlarged from the original six times, shows one of the 
results. The lines are the first members of the 
principal series of doublets of ionised calcium (Ca II) 
and of the sharp series of doublets of aluminium. It 
is feared, however, that the latter may not show 
clearly in the repro- 
duction, though they 
are quite obvious in the 
original. The magnetic 
separation is about 

3 A.u. 

Generally speaking, 
the results so far ob- 
tained on lines of 
various elements indi- 
cate that the magnetic 
splitting is, except for 
the larger scale, identi- 
cal with that obtained 
in ordinary cases. We 
have, however, ob- 
served some inter- 
esting cases of the 
Paschen - Back effect, 
partial and complete. 

We may mention in 
particular the case of 
the He group 2650, 
given by l^aschen - 
Gdtze as the p, p' 
group of Be, and as 
consisting of six ex- 
tremely close lines. We have found that this group 
taken as a wl ole shows the normal Zeeman effect. . 

Wc have ci>served some interesting cases of lines 
appearing strongly in the spectrum taken in the field 
which do not appear in tlie comparison spectrum, 
and other cases of lines disappearing in the field. A 
further effect observed is that the lines produced in 
the field arc shifted towards the red by varying 
amounts. It is possible that this is a kind of pressure 
effect, due to the production of the spark in the field, 
and to in^^estigate the matter further, and for other 
reasons, we hope shortly to deal with absorption 
spectra. We have also a project for the production 
of still higher fields (probably up to 250,000 gauss) 
by cooling the coil with liquid air in order to be able 
to use moie turns in a coil of given resistance. 

P. Kapitza. 

H. W. B. Skinner. 

Cavendish I.aboratory, Cambridge, 

July 20. 


Biology and Sociology* 

. I SHOULD like to direct attention to a point con- 
nected with the above topic which Dr. Malinowski 
does not mention in his article in Nature, July 19. 

What is of importance is not the transference of 
ready-made biological theories to the field of sociology, 
but rather that the problems of cultural evolution 
should be approached from the same detached and 
objective point of view as that of the biologist. Natural 
selection, for example, can be strictly said to operate 
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in the latter case only where competition may result biology and the science of human culture, as well 
in the extinction rather than the modification of as to establish their points of contact. I have also 
whole groups, where, alone, a particular cultural ele- criticised certain illegitimate attempts at transference 
ment has a definite survival value in the biological of methods and concepts from the study of living 
sense. But it is none the less true that the process organisms to that of culture and social organisation, 
of what may be termed “ bio-economic adjustment" notably the society-organism simile, the theory of 
is still everywhere proceeding, and the character of " herd instinct," and certain crude applications of 
the culture-milieu of a particular society at any Darwinism in sociology. In the above letter it is 
moment must be regarded, in the main, as a reflex suggested, obviously in criticism of the last- mentioned 
of the whole complex of primary and secondary contention of mine, that I have neglected to discuss 
environmental factors which operate upon the group- the applicability of natural selection to the study of 
members, in addition, usually, to a number of func- human culture. 

tionless or residual characters of historical interest. It is now a commonplace for any competent 
which were evolved in relation to anterior conditions. sociologist that natural selection, as we know it from 
Perhaps the most important lesson that sociology biology, cannot in any way operate on human in- 
can learn from biology is the fundamental distinction dividuals within the community — and this is made 
between the purely historical problem in evolution clear to any one who reads my above-mentioned 
and the question of the machinery of variation^ a article. Nor can the principle be applied to any 
distinction which, in sociology, is unfortunately often struggle or competition of groups within society. (For 
di.sreganlcd. We desire lo know, not only what searching criticism, .see J. Novicow, " La Critique du 
has happened, but also how it happened, and why it Darwinisine sociale," Paris, 1910, and III. Abteilun^, 
happened ojily in this particular time and circum- " Die allgemeine biologische Soziologie," in P. Barthes 
stance. It is too often tacitly assumed, especially by "Die Philosophic der Geschichte als Soziologie," pp. 
the " new " anthropologists, that to point out a pos- 260-437, 4th ed., 1922.) 

si ble derivative origin of a certain cultural element is a But there remains the question: Can natural 
suflicient c.xplanation of its existence in a particular selection or Darwinism in general be applied to 
society. The conditions which govern assimilation varieties of the human species, to races, or to entire 
arc of ecpial if not greater importance. To give populations, or to types of human culture taken as a 
a homely example : if Dr. Malinowski were lo appear whole ? Here also there is no new ground to break, 
in his class-room wearing a Malayan kris, this would for the " struggle of races " (Rassenkampf) has been 
introduce a new cultural element into British academic used, abused, and rejected as a leading principle of 
life; but it is very doubtful if it would afford any social science, while laws of growth, culmination, and 
research problem for the future historical sociologist. decay of nations and cultures have been constructed 
Moreover, just as in biology the problem of varia- and demolished more than once. Again, what could 
tion is beiiiff most usefully attacked by concentrating ^ be called " the struggle of cultures," the contact, 
upon small definite changes in organic characters, mixture, and transmission of whole types of civilisa- 
which are actually taking place now under observa- tion or elements thereof, is really the fundamental 
tional conditions, rather than upon the historical principle of the " new anthropology " mentioned by 

background of evolution : so we must hope to make the above correspondent. How far the adherents of 

most progress in the study of cultural variation by this school will succeed in explaining everything by 
observing and correlating small specific changes in this principle, or in constructing a new theory of 
contemporary civilisation, rather than the cliaracter universal advance by contact of cultures, remains to 
of past or primitive societies. It is more useful to be seen. At present they are clearing the ground, 
analyse carefully the conditions which are associated amassing material, and working out particular ques- 
with the incidence of prohibition or divorce reform tions. 

than to speculate about the origin of totemism. Thus the problem which Mr. Soal recommends en 

Tocoiitrast the instinctive and physiological disposi- passant to the attention of anthropologists is, as a 
tions of arf insect colony with the " culture " of human matter of fact, the fundamental problem of the science 
society does not take us very far, unless we have a of man, inspiring all the general theories and entering 
clear understanding of the factors upon which cultural into all detailed work on concrete subjects. It is, 
changes depend. This latter question cannot be dis- of course, recognised to be so by all anthropologists 
cu.ssed here, but it may be pointed out that whereas who reflect on the aims of their science. So that 
the limiting conditions of social changes are bio- generalities such as that " natural selection . . . can 
economic, the machinery of variation is psychological. be strictly said to operate . . . where competition 
The psychological factors involved are partly rational, may result in the e.xtinciibn rather than the 
but mainly in the nature of specific emotional dis- modification of whole groups " ; and again, about 
positions in relation to particidar social facts. Dr. " bio-economic adjustment " or about " a reflex of 
Malinowski s suggestion that these definite but vari- the wdiole complex of primary and secondary en- 
able ethical and .xsthctic attitudes arc due to the vironmental factors which operate on all the group 
secondary modification of primary instincts does not members," etc., will be of little use even to tliose 
help very much. To say, for example, that humani- who can grasp their somewhat cryptic meaning, 
larian .sentiment is a .secondary derivative of the 1 think it is obvious that in this connexion biology 
parental instinct docs not explain why the average cannot help us very much, for natural selection, as 
emotional reactioji of successive generations of the we see it at work in the world of plants and animals, 
same society towards specific cjuestions slavery, cannot be applied to the study of .societies. Natural 
criminal punishment) should often be so markedly selection operates on individual organisms, directly 
different, fi'roni the point of view of cultural evolu- at grips with their environment, competing with other 
tion, it is the exact character, soc|uence, and corrcla- creatutfes who ne(jd the same food, every individual 
tions of these specific reactions which is of principal struggling by its own efforts, pursuing its own ends, 
importance. * C. W. Soal. and having to rely on its own anatomical and physio- 

Scratton Lodge, Prittlewell, Essex. logical endowment. A human society is not an 

individual organism; it possesses no anatomical or 

In the article referred to by Mr. Soal, I have tried, physiological equipment, it has no biological aim or 
on a parallel between an insect aggregate and human needs of its own. It exists only by its own members 
society, to trace the breach of continuity between and for their benefit. The type, the aim, and the 
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value of its organisation and culture must be gauged The phosphates of lead and zinc were found to be 
by the manner in ^yhich it ininisters to the wants of highly insoluble, lead only giving phosphate equiva- 
the individuals which constitute it. Here then are lent to 0*97 p.p.m. of P2O5 at Ph 6*75 and zinc i*ii 
problems so absolutely foreign to the biological tiieory at P„6*85, nickel follows with ii-g at Ph 8-9. The 
of natural selection as to preclude any borrowing by readily hydrolysed ferrous and ferric phosphates 
sociology from biology. appear to have solubility minima in the acid region, 

Mr. Soars kind^ exhortal ion to anthropology that and the addition of alkali to bring the solutions to 
it should become “ detached and objective/* and that neutrality results in more phosphate becoming avail- 
it should give up troubling about the “character of able in solution. These relations, being of import- 
past or primitive societies,** and study “ prohibi- ance in studies on plant nutrition, are being worked 
tion or divorce reform ** instead, will no doubt be out, and it is hoped that the results may be published 
humbly and hopefully received by other anthropolo- in more complete form within a year, 
gists as it is by the present writer; though I fear W. R. G. Atkins. 

that my experience in discussions about problems Marine Biological Laboratory, 
toucliing liquor and sex seems to show that they do Plymouth, July 16. 

not lead to an “ objective or detached ** frame of mind. 

In the attempt to follow his advice, we might realise 

Mr. Soars “ homely example ** of an anthropologist The Phosphide Eutectic in Cast Iron, 

appearing "in his class-room w’earing a Malayan The accompanying photomicrograph (Fig. i) 
kris, a tendency of w^ch he seems to suspect me. shows the phosphide eutectic in a grey cast iron at 

I do not think there is any hope, either, that the 5000 diameters. This shows that the constituent 

science of primitive nian should give up studying which appears as dark markings at x 1000, and is 

pnmitiveman, any more than that astronomers should still commonly described as iron carbide, is actually 

give up studying stars, when advised to turn their duplex, ana in fact very similar to pearlite, con- 

attention to turnips and potatoes, since this " is more sisting of alternate laminm of iron carbide and iron, 

useful. Bronislaw Malinow'ski. 

Department of Ethnology, 

London School of Economics, 

University of I.ondon. 


Solubility of Phosphates in Relation to Hydrogen 
Ion Concentration. 

Within the last few years statements have appeared 
in various journals giving the Ph values at which 
certain salts yield precipitates upon being rendered 
less acid. Some of these also record the lower limit 
of acidity at which precipitation is said to be com- 
plete. It accordingly appeared to be of interest to 
determine the form of the solubility curve. This 
was done for certain phosphates, using samples 
purchased as pure and washed with distilled water 
repeatedly to remove traces of more soluble phos- 
phates, etc. The determinations were made at air 
temperature, about 10-12“ C., upon solutions cleared 
by the centrifuge, using the coeruleo-molybdate 
reaction of Deniges. Nine determinations were 
made upon a sample of tricalcic phosphate (B.P.), 
between Ph7*o and Pn5*i, hydrochloric acid being 
used to increase the acidity. 

Over this range the solubility increased from 114 
to 786 parts per million. When Ph values are taken 
as ordinates (the higher values being at the bottom of 
the paper) and concentrations as abscissae, the nine 
points give a curve which at first ascends steeply and 
then becomes more nearly parallel to the concentra- 
tion axis ; thus a small change in the Ph value is 
accompanied by a large change in solubility. Accord- 
ingly the precise Ph value at which a precipitate is 
first obtained depends on the concentration of the 
phosphate and precipitation is never absolutely com- 
plete with the pure salt, even at Pn7*o. The phos- 
phates of strontium and of barium give curves which Kro. .—Phosphide eutectic in cast iron. x5ocx>. 

are qualitatively similar. The i)hosphate of mag- 

nesium is more soluble 450 p.p.m. at P„7-7, and the It is recognised from the research of Stead that there 
curve rises somewhat less sharply at the start ; it would be present the three constituents of the triple 
reaches the value 1233 p.p.m. at P«5'8. eutectic, namely, iron phosphide, iron carbide, and 

CaHPOi IS much more soluble than (^3(^4),, and austenite, or their transition products. Thus the 
the solubility of the latter is increased if it contain presence of laminated pearlite, from the transforma- 
any of the former as an impurity. CaH4(P04)2 was tion of austenite, is accounted for. The pearlite thus 
found to dissolve readily, a slight deposit only being associated structurally within the phosphide ma.sses 
^tt ; this does not appear to be the original salt, may conceivably be richer (it probably is, but may 
Ihe reaction given by the sample used was markedly even be poorer) in carbon content than obtains in 
acid, Pii 3-6. the normal pearlite ratio, FcsCziFe. Prof. Desch, 
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to'Twhom I have shown several similar photographs, 
confirms the foregoing explanation. The photograph 
was taken at 5000 diameters by means of the super- 
microscope. h'. Kogers. 

5 flicks Lane, Westbar, Sheffield. 


“Bitumen” in Meteorites. 

'riiic statement that is currently repeated as to 
tlie (jxistence of bitumen in meteorites does not bear 
examination. It is based on a number of investiga- 
tions that were made between 1834 and 1885 on 
the alcohol- and ether-soluble material obtained by 
extracting meteoric matter, but no recent work 
appears to have been done to throw further light 
on tlie subject. The weights of tJie samples examined 
were so small that quantitative analyses are not very 
convincing, but an undoubtetl uniformity of results 
can be traced. 

There has been obtained a liydrocarbon (possibly 
containing sulphur and oxygen), melting about 1 14“ 
or 120'" C., accompanied by free suljdiur and graphite 
—and this is the material, pres< nt in an extra- 
terrestrial body, that is quoted to-day as evidence 
for the inorganic origin of terrestrial petroleum. 

The suggestion now made is, that the presence of 
the hydrocarbon is due to the action of water on 
carbide after the arrival of the meteorite on the 
earth. The evidence for this is the following ; 

1. Iron-nickel carbide is found in meteorites. 

2. Water pourcfl on to ]K)wdercd meteorite causes 
the production of “ an alliaceous odour.” 

3. Phosphide is also present. 

4. The water that is usually found in meteorites 
is considered by authorities not to be original, but 
to have been taken up at some subsequent time. 

5. Soluble carbon compounds have been stated 
to' be completely removed by solvents without pre- 
liminary pulverisation of the meteorite sample; that 
is, they exist in cracks and pores which are just 
the positions into which water could percolate. 

(). Solid hydrocarbons are formed by the action 
of water on carbides of metals of high valency. 
These carbides are actually present though in small 
quantities and not often ; tliese Jiydrocarbons arc 
al.so present in small quantities and not often. 

Tliis explanation, if correct, dissipates the present 
contradictory evidence of the ])resence of, on one 
hand ; 

(rt) graphite, suggesting crystallisation from an 
iron magma ; 

(^) carbide and phosphide, suggesting high tempera- 
tures of formation ; 

{c) an outer skin, indicating the attainment of a 
high temperature on reaching the earth’s atmosphere ; 
and, on the other hand, 

(r/) of a hydrocarbon of low melting point, absolutely 
precluding the possibility of a high temperature after 
its formation. Percy Kdwin Spielmann. 

The Athenanim, 

J'all Mall, S.W.i, August O. 


Comparison of Wave-lengths with a Fabry and 
Perot Etalon. 

In the issue of Katurk for June 28, p. 926, Prof. 
Kobertson, discussing the ‘‘ Coinpari.son of Wave- 
lengths with a Fabry and Perot Ktalon,” points out 
that for determining fractional orders of interference 
it is suflicicnt to measure only the linear diameters 
of tlie interference rings. This practice has been 
used extensively at Mount "j^ilson Observatory for 
ten years. It was ilescribed m Mount Wilson Contri- 
butions, No. 137, Astro physical Journal, .^0, 138, 1917, 
and No. 202, Astrophysical Journal, 53, 42, 1921, 
where full tletails will be found. It was showm that 
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the method offers marked advantages, such as (i) 
reduction of labour, (2) smaller probable errors, 
(3) convenient numerical checks which diminish the 
chances of mistakes in computation. 

It is unfortunate that, on account of the form in 
which Prof. Kobertson expresses the idea of the 
method, he has committed, inadvertently no doubt, 
the error of deriving six values of the fractional order 
from only four observations, and in consequence he finds 

• an incorrect result with too small a probable error. 

It seems to me preferable to write the fundamental 
equation in the form 

a = I — w -f Ci/n* 

where a is the fractional order, n is the number of the ' 
ring of diameter counting the innermost as the 
first, and c is a constant for all the rings of a given 
line, depending on llie integral order of interference, 
the focal length of the projector, and the magnifica- 

I tion in the spectrograph. It is evident that the two 
unknown tjuantities a and c may be evaluated if at 
least two diameters are measured, and that if q 
diameters are measured only q — i independent values 
of a may be found. 

In the practical use of the method for extended 
invest igalion.s, the constant c is derived from a 
combination of the measurements on many lines, and 
it becomes legitimate to obtain q independent values 
of a from q diameters measured on a given line. 

Harold D. Babcock. 

• Mount Wilson Observatory, 

Pasadena, California, 

July 23. 

A Substitute for the McLeod Gauge. 

Tine results of our experiments do not confirm 
Mr. Fleiiss’s statements (Nature, July 5, p. 12). 
Even if the water vapour is always at a pressure less 
than its equilibrium vapour pressure at room tempera- 
ture, the McLeod gauge reads low and usually in- 
consistently. The reason is, of course, to be found 
in the absorption of water by glass. Water vapour 
will condense on glass when its pressure is raised, 
even when the final pressure is no greater than 
0*001 mm. ; the amount that condenses increases 
with tlie time, so that the reading of the gauge 
depends on the rate at which the mercury is raised. 
All this is quite familiar to those wiio work with 
modern high vacuum apparatus ; but Mr. Fleuss's 
statements, if unchallenged, might mislead some 
who arc only beginning to acquire their experience. 

Norman K. Campbell. 

John W. Ryde. 

Bernard P. Dudding. 
Research Laboratories of the General 
Electric Company, Ltd., Wembley, 

July 28. 

Life History of the Pearl Mussel. 

Does any one know wiiat happens to the pearl 
mussel {Margaritana margaritifera) between the 
glochidium falling oft the trout, etc., and the big adult 
mussel ? No one seems to have seen young in- 
dividuals, and the ordinary specimens which are 
found arc never less than about 3 inches long and 
must be several years old. I have lately had another 
vain liunt for young ones in the Herefordshire Wye, 
so far as it is accessible by paddling ; presumably they 
live somewhere in deep water, and not in the shallows 
where the adults are. The revival of the pearl fishing 
in recent years may have led some one to work out 
the life history : its investigation might be a grateful 
occupation for summer holidays. A. E. Boycott. 

17 Loom Lane, Radleit, 

July 31. 
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A Hundred Years of Electrical Ensrineering:. 

By Prof. G. W. 0 . Howk. 


I F any one event can be regarded as the birth of 
electrical engineering, it is surely the discovery by 
Faraday in 1821 of the principle of the electro-motor ; 
that is, that a conductor carrying a current in a mag- 
netic field experiences a force tending to move it. It 
is noteworthy that ten years elapsed before Faraday 
discovered, in 1831, the magneto- electric induction; 
that is, the principle of the d3aiamo. Four years later, 
Sturgeon added the commutator or uniodirective 
discharger,” as he called it, and in 1845 Cooke and 
Wheatstone used electromagnets, which Sturgeon had 
discovered in 1825, instead of permanent magnets. It 
was during the years 1865-1873 that the shunt and 
series "self-excited dynamo, using a ring or drum 
armature and a commutator of many segments, finally 
evolved. 

The early workers in the field do not appear to have 
realised the intimate connexion between the dynamo 
and the motor, for, although the principle was dis- 
covered by Lenz in 1838, it only appears to liave 
become generally known about 1850 that the same 
machine could be used for either purpose. The principle 
underlying the whole modem development of electrical 
engineering, namely, the generation of electrical power b}'^ 
a dynamo, its transmission to a distant point, and its 
retransformation to mechanical power by an electric 
motor, appears to have evolved about 1873. 

The development of the dynamo during the ’seventies 
and the simultaneous development of the incandescent 
lamp led to the general introduction of electric liglit 
during the ’eighties. Attempts to make incandescent 
electric lamps had bccu made so early as 1841, when de 
Moleyns patented one having a spiral platinum fila- 
ment; and in 1847 Grove illuminated the lecture theatre 
of the Royal Institution with such lamps, the source of 
power being primary batteries ; but it was not until 
1878 that the conu^dfeiaa development of the incan- 
descent electric lamp was begun by Edison and Swan. 

One of the earliest complete house-lighting installa- 
tions was put in by Kelvin in 1881. A Clerk gas-engine 
was used to drive a Siemens dynamo, a battery of 
Faure cells was fitted up, and every gas-light in his 
house and laboratory at Glasgow University was 
replaced by 16 candle-power Swan lamps for 85 volts. 
He had to design his own switches and fuses, etc., for 
such things were almost unknown. 

For about twenty years the carbon-filament lamp 
held the field without a rival for interior illumination, 
and, although attempts were made to improve its 
efficiency by coating the filament with silicon, the 
plain carbon filament only gave way finally to the 
metal-filament lamp. One of the most interesting 
developments in the history of electric lighting was the 
Nemst lamp, which was introduced in 1897 ; the fila- 
ment consisted of a mixture of zirconia and yttria, and 
not only had to be heated before it became conducting 
but also had to be connected in series with a ballast 
resistoce in order that it might burn stably. The 
way in which these difficulties were surmounted and 
the lamp, complete with heater, ballast resistance, and 
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automatic cut-out, put on the market in a compact 
form occupying little more space than the carbon- 
filament lamp was, in my opinion, a triumph of applied 
science and industrial research. The efficiency was 
about double that of the carbon lamp. About this 
time, however, a return was made to the long-neglected 
metal filament. The osmium lamp invented by 
Welsbach in 1898 was put on the market in 1902, to be 
followed two years later by the tantalum and tungsten 
lamps. The latter was greatly improved by the dis- 
covery in 1909 of the method of producing ductile 
tungsten and by the subsequent development of gas- 
filled lamps in which the filament can be run without 
undue volatilisation at such a temperature that the 
consumption is reduced in the larger sizes to o-6 watt 
per mean spheric^al candle-power. This improvement 
of eight times as compared with the efficiency of the 
carbon -filament lamp has led to the gradual replace- 
ment of the arc lamp even for outdoor illumination. 
The arc lamp was introduced at about the same time 
as the carbon-filament lamp, the Avenue de TOpera 
having been lit with Jablochkoff candles in 1878. The 
open arc was developed during the ’eighties ; the 
enclosed arc, giving long burning hours and thus 
reducing the cost of recarbon ing, was introduced in 
1893, and the flame arc in 1899. During the first few 
years of this century the flame arc was brought to a 
high stage of development and the consumption brought 
down to al)out 0-25 watt per candle-power, but the 
necessity of freejuent cleaning to prevent the reduction 
of efficien('y by dirt, and the labour of recarboning, have 
led to its abandonment in favour of the less efficient 
filament lamp. 

Before leaving the subject of electric lighting I 
would point out that it is remarkable that the first 
great aj)pIic.ition of electric power should have been 
for the production of electric light, since it is probably 
the least efficient of all its applications. The' overall 
efficiency of a small power station supplying a lighting 
load and having therefore a very poor load factor 
would not be greater than about 6 per cent, from coal 
to switchboard, the steam-engine being, of course, the 
principal offender. Of the total power supplied to and 
radiated from a carbon-filament lamp not more than 
about 2 per cent, was radiated as light, so that the 
overall efficiency from coal to light was 2 per cent, of 
6 per cent., which means that of every ton of coal 
burned at the power station with the object of producing 
light all but about 3 lb. was lost as heat at various 
stages of the transformation. Even now, with up-to- 
date steam plant and gas-filled lamps, the overall 
efficiency from coal to light is not equivalent to more 
than 40 to 60 lb. of coal out of each ton. The elec- 
trical engineer may derive a little comfort from the 
knowledge that the purely electrical links are the most 
efficient in the chain. 

Whilst on the subject of efficiency I might point out 
that the difference betweqji the prices at which coal 
and electrical energy can be purchased by the ordinary 
citizen corresponds to the losses incurred in the power 
station ; that is to say that the cost of the generation 
and distribution of the electrical energy is covered by 
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the bettor terms on which the power station can 
obtain fuel. In Glasgow the writer pays 5/. per ton 
for anthracite to bum in a slow-combustion stove ; 
taking the calorific value of anthracite at 9000 kilowatt- 
hours per ton, which is equivalent to 14,000 British 
thermal units per lb., this works out at 7J kilowatt- 
hours for a penny. For electrical energy for heating 
and cooking purposes the writer pays a penny per 
kilowatt-hour. 'I’his ratio of i to 7J will correspond 
fairly closely to the overall efficiency of the power 
station. In view of the high cfllciency and convenience 
of slow-combustion stoves, it is evident that electric 
heating cannot be expected to compete with them for 
('ontinuous operation ; for intermittent heating the 
question is very different. 

Returning from ihis rligression to the development 
of the direct-current dynamo, it may be noted that the 
drum armature now almost exclusively employed was 
invented in 1872 by von 1 lefncr Alt#meck, and gradually 
di.splaccd the ring armature of Patmotti and Gramme. 
Although Pacinotti’s original ring armature was slotted, 
smooth armatures were preferred for many years, until 
the mechanical superiority of the slotted armature 
cau.sed the disappearance of the smooth core with its 
wooden driving pegs which were employed to transmit 
the turning moment from the conductors to the core. The 
commutator and brushes were a great source of trouble, 
but by the gradual elimination of unsuitable material 
and by better design and methods of manufacture 
the commutator has been made a most trustworthy 
piece of apparatus. The difficulties ot commutation, 
and especially the need of continual adjustment of the 
brush position, were largely overcome by the inv'cntion 
of the carbon brush by Prof. George Forlies in 1885. 
It should be pointed out that the commutating poles, 
which have come into use so much in recent years, 
were originally suggested in 1884, and arc therefore 
older than the carbon brush. 

The realisation of the idea of supplying electric 
current from a power station for lighting houses in the 
neighbourhood owed much to the energy and business 
ability of Mr. Edison. He exhibited his first “ Jumbo ” 
steam-driven dynamo in i88t, and installed two sets 
at Ilolborn Viaduct in the following year to suj^ply 
current to neighbouring premises. Tlie output of these 
sets was about 90 kilowatts at 110 volts, which was so 
much larger than anything previously constructed that 
the name “ Jumbo ” was applied to these sets. About 
1890 the multipolar t>pe began to replace the bipolar 
type for the larger sizes. I'hc size of the single units 
employed in power stations gradually increased with 
the increasing demand, and by 1895, dynamos of 1500 
kilowatts had been installed. 

Ferranti was apparently the first to suggest that the 
power station should be outside the city, at a point 
convenient for fuel and water supply, and that the 
power should be transmitted into the city by high- 
voltage alternating currents. In 1890 he built the 
Deptford Station for the London Electric Supply 
('ompany, and installed looo-kilowatt io,ooo-volt alter- 
nators. This was the pioneer high-voltage underground 
cable transmission, and rtiuch was learnt concerning 
the peculiarities of alternating currents w^hen trans- 
mitted over cables of considerable capacity. The 
following year, 1891, saw the first long-distance trans- 
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mission by means of overhead conductors in connexion 
with the electrical exhibition at Frankfort-on-Main ; 
three-phase power w^as transmitted, at 8500 volts, from 
a water-power station at Lauffen to Frankfort, a 
distance of no miles. 

This development of the use of high-voltage alter- 
nating currents followed the development of the trans- 
former. Gaulard and Gibbs patented a system of 
distribution involving transformers in 1882, and, 
although their patent was upset in 1888 on the ground 
of its impracticability, the present method of using 
transformers for the distribution of electrical powefr 
was introduced in 1885, and shown at the Inventions 
Exhibition in London in that year. Although from 
r890 onwards there has been a steady increase in the 
.size of alternators and transformers and in the voltage 
employed for long-distance transmission, the l^t few 
years have seen a really amazing increase in the size 
of the units employed. In 1913 the largest 2-pole 
turbo-alternators had ah output of 3000 revs, per 
minute of about 7500 kilowatts; such machines are 
now made up to 30,000 kilowatts, and 4-pole alternators 
are running at 1500 revolutions per minute, with an 
output of 60,000 kilowatts. This increase in size and 
in peripheral speed has been made possible by improve- 
ments, ])oth in the material and in the design. With 
a bursting speed 25 per cent, above the running speed, 
the peripheral speed can now be raised to 150 metres 
per second. Improved methods of cooling and a better 
understanding of the various causes of loss in the 
armature have enabled the materials to be used at 
higher current and flux densities. 

This great increase in the size of units is not confined 
to the steam turbo-generator, as can be seen from the 
w^ater-turbinc sets recently added to the Niagara in- 
stallation. Whereas the original Niagara turbines were 
of about 5000 horse-powder, the new ones have an output 
of 70,000 liorse-power at the low speed of 107 revolu- 
tions per minute. 

The importance of cheaputelegtric power has led to 
this great increase in the size of the^nits in the generat- 
ing stations. Any slight difference of efficiency between 
a io,ooo-kw. and a 60,000-kw. alternator is of little 
importance, and would certainly not counterbalance 
the decreased factor of safety due to concentrating the 
w^hole power supply in three or four large units, instead 
of distributing it between a dozen or more units. The 
reason for the adoption of the smaller number of large 
units lies almost entirely in the decreased capital cost 
per kilowatt of plant. In my opinion, however, there ' ‘ 
arc many cases in which too much consideration has 
been given to this factor, and too little to the importance 
of a guaranteed continuity of supply. 

Until recently, the only means of producing a large 
amount ot high-voltage D.C. power was by connecting 
a large number of carefully insulated dynamos in series, 
as in the well-known Thury system of power trans- 
mission. Within the last two or three years another 
method has been developed, viz., the so-called trans- 
verter, which consists of an arrangement of transformers 
and a system of rotating brushes, whereby a three- 
phase A.C. supply is converted into an almost steady 
continuous current. The first apparatus of this type 
to be exhibited is installed at the British Empire 
Exhibition at Wembley, and is designed to deliver 
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continuous current at 100,000 volts. It can also be 
used for the reverse process. It would thus enable a 
three-phase generating station and a three-phase sub- 
station to be connected by a direct-current transmission 
line, thus avoiding not only the maximum voltage of 
1*4 times the effective voltage, which was one of Lord 
Kelvin’s objections to the A.C. system, but also all 
trouble due to the capacity and inductance of the line. 

Electric traction represents one of the most important 
branches of electrical engineering. It shares with the 
petrol motor the distinction of having absolutely re- 
volutionised the methods of transport within a single 
generation. In its origins it is nearly a century old, 
for attempts were made in the ’thirties to apply 
Faraday’s newly discovered principle to the propulsion 
of vehicles, but, with very primitive motors and primary 
batteries, these attempts were doomed to failure. The 
-development of the dynamo and motor in the ’seventies 
opened the way to further experiments, and at the 
Berlin Exhibition in 1879 a line one-third of a mile 
long was shown in operation, a locomotive drawing 
three c:ars. The first regular line was opened to traffic 
near Berlin in 1881 ; it worked at 100 volts and the 
current was collected from an insulated rail. Toronto 
was the scene of one of the earliest experiments in 
America ; C. J. van Depoele, after some experiments 
at Chicago in 1882 and 1883, ran an electric locomotive 
in 1884 between the street-car system and the Exhibi- 
tion in Toronto. 

The difficulties were enormous. The carbon brush 
was not invented until 1885, afid commutation in a 
reversible motor with copper brushes caused great 
trouble ; armature construction and winding was in 
its infancy; the suspension of the motor and the 
method of gearing it to the car axles were problems 
which were solved only after much experience. Rapid 
progress was made after about 1887, and the closing 
years of the century saw an enormous development, 
the elimination of horse tram-cars throughout the 
world and the electrification of a number of city and 
suburban railways. 

Of the various systems of collecting the current, only 
two have survived for street-cars, namely, the usual over- 
head wire and the exceptional underground conduit ; 
in the case of railways there is no necessity for a 
conduit, and the conductor rail is carried on insulators 
above the ground-level. 

Although 500-volt D.C. supply has been standardised 
for street tramways, the relative merits of D.('. and A.C. 
for electric railways has been a burning topic for more 
than twenty years, and is now perhaps more burning 
than ever. It is somewhat akin to the battle of the 
gauges in the early days of steam railways, for it 
involves in many cases the problem of through-running, 
if not now, in the not very distant future. Although 
the three-phase system was successfully installed in 
Northern Italy, it has grave disadvantages, and the 
battle now is confined between direct current at an 
increased voltage of, say, 1500 to 2000 volts, and 
single-phase alternating current. In the latter case 
there is, moreover, a further question as to the best 
frequency to adopt, this being usually either 25 or i6|. , 
The development of the A.C. commutator motor to the 
stage where it ^s applicable to traction took place 
during the first few years of this century, and, althougl^, 
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in itself it is inferior to the D.Cr motor, it introduces 
so many simplifications and jeconomies in the trans- 
mission of the power from the generating station to the 
train that experts are very divided as to the relative 
merits of the two systems for main-line electrification. 

I can only refer briefly to the applications of electrical 
power to chemical and metallurgical processes. Some 
of these are purely electro-chemical, others are purely 
thermal, whire in many processes the electric current 
performs the double function of melting and electrolys- 
ing. The possibility of electroplating was discovered 
so early as 1805, but the commercial application of 
electro-chemistiy'^ on a laige scale was impossible before 
the development of the dynamo. Within the last 
thirty years the provision of an abundant supply of 
electrical power has led to the creation of enormous 
electro-chemical industries ; I need only instance the 
production of aluminium, carborundum, and calcium 
carbide. These industries have usually been estab- 
lished near a hydro-electric plant and provide a load 
of very high load-factor. 

1 turn now to what may be called both the earliest 
and the latest application of electricity; that is, its 
use for transmitting intelligence. One of the greatest 
factors in the development of our modern life has 
undoubtedly been the network of wires and cables 
which has spread over the whole earth, making possible 
an almost instantaneous transmission of intelligence 
and interchange of opinions. In the early days of 
electrical science the discovery of a new property of 
electricity was followed by attempts to utilise it for 
this purpose. So early as 1746 there are records of 
the use of frictional electricity for the purpose, and 
distances up to four miles were tried. In 1774 Lesage 
of Geneva proposed 26 wires in earthenware pipes with 
pairs of pith-balls at the end of each wire, which flew 
apart when the conductor of a frictional machine was 
brought near the other end of the wire, A current of 
electricity v'as unknown until Galvani’s discovery in 
1789, and Volta’s pile was first constructed in 1792. 
Carlisle in 1800 found that water was decomposed by 
passing the current from a Volta pile through it, and 
this was the basis of the telegraph proposed by Sommer- 
ing in 1809, in which 26 wires ended in 26 metallic 
points arranged in a row” along the bottom of a kind 
of aquarium. By means of a lettered keyboard at the 
sending end the current could be applied to any wire, 
and a stream of bubbles caused to rise from the appro- 
priate point, each point being duly labelled with its 
appropriate letter. The magnetic effect of the electric 
current was discovered' in 1819, and immediately re- 
placed the previous methods in efforts to develop an 
electric telegraph ; except for the attempts to make a 
high-speed chemical telegraph, all subsequent telegraph 
systems have employed the magnetic effect of the 
current. A great many of the fundamental inventions 
of telegraphy were made in the ’thirties ; the list in- 
cludes the needle instrument of Cooke and Wheatstone, 
the sounder of Henry, the dot-and-dash inker of Morse, 
and the use of the earth as a return by Steinheil. 
Although the needle instrument is now obsolete, the 
sounder and Morse inker are still commonly employed. 
Many have been the devices for increasing the amount 
of traffic which can be worked over a single line, either 
by the simultaneous use of the line by a number of 
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operators, as in the quadruplex and multiplex systems 
or hy punching the messages on paper tapes, which 
can then l)e fed into an automatic transmitter working 
at a speed ten to twenty times that attainable by a 
manual operator. In the most up-to-date systems the 
perforation of the tape is done by the operators working 
an ordinary tyjjcwriter keyboard, and the received 
message is printed in ordinary type, a single wire 
carrying eight messages simultaneously, four in either 
direction, at a speed of 40 words per minute. 

The need for telegraphic communication between 
countries separated by water was so much the greater 
because of the slowness of othcT means of communica- 
tion, but the difficulties in laying and maintaining 
2000 miles of insulated wire on the bottom of the sea 
must have appeared almost insuperable to the early 
workers ; fortunately, however, there were men who 
had the necessary vision and courage. The flimsincss 
of the early cables suggests that ihe pioneers under- 
estimated the magnitude of the problem which faced 
them, which was perhaps fortunate. A cable was laid 
between Dover and Calais in 1850 ; it lived only a 
single day, but it was replaced in the following year 
by a successful cable. 

The first cable was laid across the Atlantic in 1858, 
and, although in the light of our present knowledge we 
know that it could not have had a very long life, its 
failure after a few weeks of preliminary communication 
was primarily due to misuse owing to the ignorance of 
those in charge. Although much costly experience had 
been gained in the laying of (’allies in various parts of 
the world since this first attempt to span the Atlantic, 
the success of the second Atlantic cable in 1866 was 
largely due to the scientific ability of Kelvin and to 
his untiring application to the project at every stage 
of the manufacture and laying of the ('al)le. 

Turning to another branch of electrical communica- 
tion, it is no exaggeration to say that modern business 
life has been revolutionised by the telephone, which 
will shortly celebrate its jubilee, for it was in 1876 
that Graham Bell invented the magnetic telephone 
re(’eiver, although others, notably Reis, had been work- 
ing at the problem since 1861. Hell showed his tele- 
phone in operation at the Philadelphia ( entennial 
Exhibition in 1876, and Kelvin, who was one of the 
judges, brought, one back with him and demonstrated 
it to Section A of the British Asso<'iation, at its meeting 
in Glasgow in the autumn of 1876. 

A successful telephone system requires much more 
than efficient transmitters and receivers, and the great 
development which has taken place has been largely a 
matter of improvement in the design of the many 
elements that go to make up a telephone exchange. 
The modern manual central-battery exchange, in which 
one has only to lift his receiver to call the operator 
and be connected in a few seconds to any one of 10,000 
other subscribers, is a marvel of ingenuity and con- 
struction. But this is now gradually being replaced 
by the greater marvel of the automatic system, in 
which the operator is eliminated and the subscriber 
automatically makes his own connexion to the desired 
subscriber. Attention should be directed to two out- 
standing inventions in the actual transmission of 
telephony over long distances, namely, loading and re- 
peaters, It was Oliver Heaviside who in 1885 proposed 

NO. 2860, VOL. 1 14] 


to improve the range by increasing the inductance of 
the line. Although this revolutionary suggestion fell 
on deaf ears for fifteen years, it ultimately proved to 
be one of the great inventions of telephony ; it is of 
special importance in underground and submarine 
telephone cables, the electrostatic capacity of which 
otherwise seriously limits the range. The other out- 
standing novelty is the introduction of repeaters at 
intermediate points in long telephone lines. These 
repeaters are specialised types qf low-frequency ampli- 
fiers ; they were made commercially possible by the 
invention and perfection of the three-electrode therm- 
ionic valve. The attenuated speech currents arriving 
at the end of a section of line are amplified and thus 
given a new lease of life before being passed on to the 
new section. By using a large number of such repeat- 
ing stations, telephonic communication has been estab- 
lished between New York and San Francisco. 

Turning now to radio telegraphy and telephony, one 
cannot but marvel at the rapidity of its development 
and the inroad that it has made during the last two or 
three years on the domestic life of the whole civilised 
w'orld. The theory of Clerk Maxwell in 1864 and the 
laboratory experiments of Hertz in 1888 found their 
first practical application in Marconi's Italian experi- 
ments in 1895 and his demonstrations in England during 
the following year. Much of the rapid progress was 
due to his perseverance, vision^ and courage in per- 
fecting apparatus for short-distance work, and simul- 
taneously experimenting over long distances, and thus,, 
in the year T901, settling by actual demonstration 
across the Atlantic the vexed question as to whether 
the waves would pass around the earth over distances 
of several thousand kilometres or go off into space. 

The accomplishment of long-distance communication 
bristled with difficulties, largely due to unsuspected 
atmospheric elTects which are still little understood ; 
HJt such progress has been made and is continually 
being made that one dare not now adopt an incredulous 
attitude to the wildest dreams or forecasts of what is 
to be accomplished by “ wireless." The commonplace 
facts of to-day would have appeared beyond the bounds 
of possibility ten or twenty years ago. 

By the aid of electricity the energy of the coal or of 
the lake or river a hundred or even two hundred miles 
away is tranamitted noiselessly and invisibly to the 
city, to supply light and warmth, to cook the food, to 
drive the machinery, to operate the street-cars and 
railways. By its aid one can flash intelligence to the .. 
most distant part of the globe, hold c^onversations with 
friends hundreds or even thousands of miles away, or 
sit in one’s home and listen to music and lectures 
broadcast for the entertainment or instruction of all 
who care to equip themselves with what may almost 
be regarded as a new sense. Whereas thirty years ago 
a ship at sea was completely isolated from the life and 
thought of the world, it is now in continuous com- 
munication with the land and with every other ship 
within a wide range. In no branch of electrical 
engineering, however, is there any suggestion of having 
reached finality ; on the contrary, rapid development is 
taking place in every direction, and we can look forward 
with confidence to an ever-increasing application of 
electricity to the utilisation and distribution of the 
natural sources of energy for the benefit of mankind. , , 
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The Frequency of Birds over the High Atlantic Ocean. 

By P, Jespersen, Copenhagen. 

Danish Commission for the Study of *the Sea tions were made within the respective areas. As 
A has^ during the years 1913 and 1920-1922, under mentioned above, only observations have been included 
the direction of Dr. Jobs. Schmidt, made a series of which were made on the high sea (at a distance from 
marine-biological investigations in the northern part land of at least 50 miles), and only such birds have 
of the Atlantic Ocean and in West Indian waters, been considered which may be assumed as generally 
The following four expeditions have been carried living over the high sea. Characteristic coast birds and 
out : in 1913 with the schooner Margrethe, in all inland birds have been excluded from these calcula- 
1920 and 1921 with the motor-schooner Dana, and in tions. 

1921-1922 with the research steamer Dana. So far I Jiave employed the following method in making 
as circumstances permitted, ornithological observations my calculations ; so far as possible, the number of all 
were also made on these expeditions, and it is on the birds seen in the course of a day was noted down. In 
diary of these observations, in combination with areas where birds appear in large flocks, the number 
notes made on various voyages to the United States of could, of course, only be estimated, and the figures given 
America and to the West Indies, that the present for such areas, therefore, make no claim to great 
account is based. ^ In this I shall endeavour to give, on accuracy. I have in such instances placed a > before 
general lines, an idea of the frequency of 
birds over the various parts of the 
Atlantic. 

In what follows I deal only with ob- 
servations made on the ocean, and as 
such I consider those made at places 
where the distance from land was at 
least 50 miles. We have in all, obser- 
vations on the high seas on 462 days, 
covering an area from the Faroes (about 
62° N. lat.) to about 5® N. lat. In the 
area between 10° and 50® N. lat. the 
observations cover the whole breadth of 
the Atlantic from the coasts of Europe 
and Africa right across to the coast of 
America, whereas north of 50® N. lat. 
observations were available only for the 
eastern part of the Atlantic. Of the 
total number of days of observation the 
.greater part, namely 254 days (about 
55 per cent.), were spent in the area 
between 20® and 40® N. lat. and 4o®-7o® W. 
long., thus chiefly in the Sargasso Sea. 

Observations were tnade at all times of the year, the the number. When an average fiumber is given for a 
majority (about 62 per cent.), however, having been certain area as, say, > 13, this signifies that the average 
made in the six summer months, and there arc few number of birds observed per diem within the respective 
observations for the winter month.s north of 40® N. lat. area should be taken as, at the least, 13 birds. In 
It is well known that the frequency of birds differs many instances the actual number will probably be 
greatly in the various parts of the Atlantic. In general, considerably higher. Birds which had followed the 
It may be said that the frequency decreases greatly with ship steadily for the whole day were counted once only, 
the distance from land, but there are also other drcum- and the maximum number of birds seen together at 
stances which may have an influence in this respect. one time during the day is, in such cases, given 
In order to be able to form an opinion as to how far as the number of birds observed that day. Of 
the frequency of birds varies for the different parts of course, there is always the possibility that the same 
the Atlantic, I have, on the basis of the daily observa- individual bird is counted several times a day, and I 
tions mentioned, calculated the average number of birds have tried to avoid this so far as possible but 
observed per diem in the various areas. Of course particularly where individual birds of the same species 
these figures can by no means claim to be in any way are concerned, there will always remain the possibility 
accurate, m particular for areas where the number of of arepeated observation of one and the same individual, 
birds is large, but they appear to be sufficient for giving When a bird has been observed several times a day 
p idea whether the frequency of birds is great or small about the ship, I have considered it to be the .same if 
in the various parts of the Atlantic. On the accom- at least six hours had not elapsed between the individual 
panying chart (Fig. i) the average number of birds observations. Naturally fractions have resulted in 
observed within an area of 10 degrees longitude these calculations, but all such fractions have been 
and 10 degrees latitude has been given. The figures in, neglected. The average figure may therefore be under- 
parenthesis give the number of davs on which observa-. sf-ooH thus- the niimher t means that the average 
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number of birds seen lies between i and 2, the number 2 
that the average number lies between 2 and 3^ and so on. 

It is thus clearly seen in the accompanying chart that 
the frequency of birds is relatively larger the shorter 
the distance from land. Let us first consider the 
frc(]uency of birds north of 40® N. lat. Here we have 
the largest number in the neighbourhood of the Faroes 
and to the west of Ireland. In the Bay of Biscay the 
frequency of birds is, however, considerably lower. 
The birds predominating in quantity here were fulmars, 
shearwaters, skuas, and kittiwakes. 

Along the coast of America we have a high average 
figure south of Nova Scotia (>67). This is, in 
particular, caused by the large number of Wilson’s 
petrels {Oceanites oceanicus Kuhl) which appears in the 
Gulf Stream area during the summer. 

It will be observed that the frerjuency of birds 
decreases considerably with the distance from land 
north of 50° N. lat., but that wc have quite considerable 


numbers over the middle of the ocean. The same applies 
to tJie area between 40® and 50® N. lat. Across the 
whole breadth of the Atlantic Ocean w'e, everywhere, 
meet birds in large numbers. It appears that the 
average figure is nowhere less than ii birds a day. We 
are here chiefly in the Gulf Stream area, and the birds 
predominant are shearwaters, kittiwakes, skuas, and 
petrels. 

South of 40° N. lat. we notice that the frequency of 
birds decreases greatly. We have, particularly, ample 
data on bird life between 20® and 40® N. lat.. and it will 
be seen that the number of birds is particularly small 
within those parts of the northern Atlantic which is 
generally termed the Sargasso Sea. Regarding the area 
between 30® and 70® W. long., it will be observed that, 
with the exception of the Bermuda area, the number of 
birds, on the average, does not exceed 1-2 fifr diem. 
The most characteristic bird for the Sargasso Sea is the 
tropic-bird {Phaethon americanus Grant), but besides 
this bird we also observed in smallejpiumbers various 
petrels, shearwaters, and kittiwakes. 

Between 30® and 40® N. lat^ we have, however, a 
high frequency along the east coast of the United States 
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and about Madeira, and in the Bay of Cadiz. Betweea 
20° and 30® N. lat. the average numbers are particularly 
low across the whole ocean. South of 20® N. lat. we 
find a. surprisingly high average figure about the Cape- 
Verde Islands, owing to the sooty-tern {Sterna fuscata 
L.) appearing in flocks. The number of days on 
which observations were made here is, however, so- 
small that no particular importance can be given to 
the individual figures. 

The great difference between the number of birds 
on the high sea north and south of 40® N. lat. is thus- 
striking. For still further illustrating this difference* 
we shall, in what follows, consider another circumstance. 
During the various voyages it happened repeatedly 
that, on some days, not a single bird was seen from the- 
ship, and it is of interest to have a look at the geo- 
graphical position of such days of observation on which 
no birds whatever were seen. In the following chart; 
(Fig. 2), showing the routes taken by the Margretke in 
1913 and by the Dana in 1920 and 1921,. 
the days of observation are marked.. 
The black dots indicate the positions in 
which no birds were seen dtiring the day. 

It thus clearly appears that almost all 
days of observation on which no birds, 
were seen were south of 40® N. lat., being^ 
I day and 73 days respectively north and 
south of this latitude. The percent- 
ages are 1*3 and 28*1 respectively of all! 
days of observation. This circumstance,, 
furthermore, shows how small is the- 
number of ‘birds south of 40® N. lat. 
compared with the parts of the Atlantic- 
north of this latitude. 

The longest period during which the 
Danish expeditions did not see any birds, 
was four days, and the longest periods, 
during which no birds were seen were 
all within the range of the Sargasso 
Sea, where the distance from land is. 
considerable. 

According to the available observations,, 
it appears that the number of birds within the range 
of the Gulf Stream is at least ten times as large as in the 
Sargasso Sea, and the question arises ; what is the reason 
that birds are so scarce in the Sargasso Sea as compared 
with the area of the Gulf Stream ? In Barge portions of 
the Sargasso Sea the distance from the nearest land is. 
very great, and it is therefore possible that this fact is; 
one of the reasons for the scarcity of birds, but this can 
scarcely be the real reason. In the central parts of the* 
Atlantic, between 40® and 50° N. lat., where the* 
distance from land is very considerable, the frequency 
of birds is, relatively, much larger than in any part of 
the Sargasso Sea. 

The reason for the scarcity of birds in the Sargasso- 
Sea is far more probably to be found in the small 
amount of food in this part of the ocean as compared* 
to the Gulf Stream area. It seems reasonable to 
assume that the special fauna (fishes, crabs, etc.)» 
belonging to the large quantity of drifting Gulfweed’’^ 
(Sargassum) must afford nourishment tor more ex- 
tensive bird life, but it is questionable whether this, 
fauna plays any part as food for birds in the Sargasso* 
Sea. . 



Fk;. a. — Kuutcs of the- Mar^ethf^ 191 ;intl the Dana, iqao and iq.m. TUack clots indicate 
pOHitions in which no bird., wcie observed during the day. 
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I have thus, in examining the contents of the 
stomachs of birds from the Satrgasso Sea, never found 
the slightest trace of the characteristic fauna from the 
Sargassum, and it is therefore possible that it is 
difficult for the birds to catch the fishes and crabs 
hiding in these dense masses of drifting sea-weed. 
Examinations of the stomachs have, on the other hand, 
always shown that the birds, at least the majority of 
them, live on flying fishes and cephalopods. This 
shows that the birds in the Sargasso Sea do not avail 
themselves of the special Sargassum fauna but seek 
their food amongst fishes, cephalopods, etc., living 
free in the water. 

It is therefore interesting to study the quantity of 
macroplankton to be found in the Sargasso Sea and 
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the Gulf Stream respectively. In a previous paper ^ 
I have drawn a comparison between the quantity of 
macroplankton in various parts of the Atlantic, and it 
appears from this comparison that the quantity of 
macroplankton in the central parts of the Atlantic 
between 40® and 5o®‘N. lat. is at least ten times as 
great as that in the Sargasso Sea. 

The reason for the scarcity of bird life in the Sargasso 
Sea, as compared to that in the Gulf Stream area and, 
on the whole, in the northern Atlantic, may, therefore, 
safely be sought in the much smaller quantity of food 
to be found in the Sargasso Sea as compared to the 
parts of the Atlantic lying farther north. 

> P. Icsperscn : On the Quaiititv of Macroplankton in the Mediterranean 
and the Atlantic. Rep. on the jDaiii^h Oceanogr. Expeditions, 1908-10, 
vol. iii. 3. Copeixhagcn, 1923. 


The Planet Mars. 

By Dr. W. H. Steavenson. 


''T^'HIS year’s favourable opposition of Mars, which 

^ on August 22 is nearer to the earth than at 
any time between the eighteenth and twenty-first 
centuries, would seem a fitting occasion for a brief 
review of our present knowledge of the planet, together 
with an estimate of the prospects and probable direction 
of future research. 

The object aimed at in physical observations of 
Mars may be considered as twofold. First, it is desired, 
to determine, so far as available means will allow, the 
true appearance of the features presented to our view 
on the planet’s surface ; and, secondly, it is hoped, by 
careful and repeated observation of these features and 
the changes that occur in them, to reach some definite 
conclusions as to their real nature. Both of these 
objects have been kept in view from the earliest days 
of the telescope, but it is only in recent years that the 
second of them has begun to show reasonable prospect 
of fulfilment. The fact is, of course, that the one 
object is dependent on the other, so that the first 
must be attained, approximately at least, before the 
second can be pursued with any confidence of success. 
Thus it comes about that the history of Martian 
observation naturally divides itself into two stages, 
which wc may term respectively that of cartography 
and that of interpretation. One, of course, is but a 
development of the other, and there is no sharp dividing 
line between the two. 

From the earliest days of the telescope, it was 
recognised that the “ spots on Mars ” were relatively 
permanent features of the planet’s surface, but the 
first attempts to construct even a rough map of them 
did not meet with much success. The drawings made 
by Sir William Herschel late in the eighteenth century 
are among the first on which we can recognise a number 
of markings that have since become familiar to us, 
and it was this great astronomer who, by his study 
of the polar caps, contributed the first piece of in- 
telligent interpretation of Martian phenomena. But 
the first map of Mars, properly so called, was not 
produced until 1840, when Beer and Madler gave to 
the world the results of their systematic work with a 
refractor of less than four inches aperture. This first 
map was followed, during the succeeding fifty years, 
by many others of increasing completeness and accuracy/ 
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each being in general the work of a single observer. 
During this period, thanks largely to the work of 
Schiaparelli, the arcographical positions of the main 
features were fixed with some approach to finality, and 
a firm foundation was thus laid for future work. 
Finally, during the past thirty years or .so, progress in 
cartography has been notably accelerated by the 
introduction of the co-operative system in observation, 
as exemplified by the work of such bodies as the 
British Astronomical Association. Meanwhile, as a 
result of these advanced, we have begun to feel our- 
selves in a position to attack the problem of rational 
interpretation, based on the data so far accumulated. 
Much has, in fact, already been accomplished in this 
direction, and it is satisfactory to find that the theories 
arc beginning to stand the crucial test of prediction. 

To summarise all that is so far known with certainty 
is not altogether easy, for many of the results of 
observation, doubtless in most cases quite trustworthy, 
still lack that general confirmation which would justify 
us in accepting them with complete confidence. How- 
ever, the following would probably be accepted on all 
hands as a fair statement of the present condition of 
definite knowledge concerning Mars. 

(1) The fact of the general permanence of the larger 
dark markings has been established, and their positions 
and outlines have been determined with considerable 
accuracy. In other words, we are in a position to 
(X)nstnict a very recognisable map of the planet, as 
regards its main features. 

(2) As a result of the above, it has been possible to 
ascertain the inclination of the planet’s axis within a 
few minutes of arc, and to determine the rotation 
period within less than a tenth of a second of time. 

(3) The size and rate of diminution of the polar 
caps has been shown to b^r a definite relation to (a) 
the progress of the Marti^^ seasons, (b) the distance of 
the planet from the sun, and (c) the extent of solar 
radiation as indicated by the sun-spot cycle. There is 
now general agreement that the caps must represent 
frozen water, the alternative offcarbon dioxide, sug- 
gested some years ago, being for many reasons un- 
tenable. 

(4) The large d^ markings, while in general 
permanent in position and outline, are known to 
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under/^o changes in intensity, both general and local. 
Some of these changes of intensity are clearly seasonal 
and regular, while for others no definite period can 
yet be assigned, 'fhey are probably of a secular or 
irregular nature. Some typical examples are shown 
in Figs. 2-4. Changes of colour, of seasonal origin, 
undoubtedly occur, but the regularity of these has 
not been satisfactorily demon- 
strated, and all the markings do not 
appear to share the same changes. , 

(5) Both dark and light regions X ^ 

of the planet are subject to tern- / / f 

porary obscuration by patches of / * ***•. ^^ 
\a) white and (A) yellow "material. / ’ • W-. 

The former, which oc('ur most / \N^ 

frequently near limb or terminator, 1 

have been variously ascribed to \ N-T 

cloud, fog, snowfalls, or hoar-frost ; \ 

the latter to cloud, dust-storms, \ / 

or blown sand. We are, however, A y 

not yet justified in definitely attri- 

buting a particular obscuration to 

any one of these causes, though fig. i.- K( 

probably all are in operation at HA.-Mare iiadriacum. 

some time or other. h.f.- Paii(ior.T> Frotnm. 

(6) Apart from the larger mark- 
ings, the existence has been estab- 
lished of an intricate system of finer details, the 
exact form of which is still unc'crtain, though there 
is not the least doubt as to its objectivity. 

(7) Finally, satisfactory photographic confirmation 
has been secured of practically all tiie above results. 

Further elaboration here of all the sections of this 
summary is not necessary, ])ut special reference should 


Fig. 1.- -Key to 2*4. 

>1 A. Mare 1 laclriacuin. S.S. — Sinus Sabacus. 

HF. = Jlflji'stwiitus. S. Syrtis Major. 

H.l*.-- Paiulor.'p Frotiim. M. -L.irus Morris. 
D.K. • I )tnicalionis RoRio. N*T. = NfiH‘ntho>5-Thoth. 
F.= Sinus Furrosus. 


best qualified to judge. In the case of objects which 
lie so near the limits of Visibility, factors of a climatic, 
instrumental, and personal nature are bound to enter 
very largely into the matter, and .there is consequently 
room for much difference of opinion. The “ canals ** 
having been seen and drawn as fine lines by experienced 
observers using apertures of 36 and 40 inches under 
good climatic conditions, the 
failure to see them with a 
I somewhat smaller aperture in a 

V I \ less favourable position does not 
y I \ carry an overwhelming amount of 

jx’ — \ weight ; and in any event such 

^ '* 13 ^ ! \ evidence is purely negative. On 

other hand, it does not seem 
y I that the linear character of the 

r / markings in. question has yet been 

j completely.' demonstrated. No 

/ doubt the^ decision must ulti- 

/ mately come from the large aper- 

tures, but it is an unfortunate fact 
that the ideal combination of a 
to P iu-i. 2*4. large and perfect instrument, a 

s s Ttis^MT^jr^* first-rate climate, and a thoroughly 

M.‘ efficient and trustworthy observer, 

^ finished drafts- 
man and entirely free from the 
bias of preconceived ideas, has never yet been attained. 
The evidence of photography cannot be regarded' as 
(conclusive in either direction, though it has at least 
proved the objectivity of detail that is approximately 
linear. Since, however, it is impossible as yet to 
obtain a distinct photographic image of any features 
that are beyond the visual reach of an eight-inch tele- 



ViG. 2. ’ Mars. September 1909. Fic. 3. — Mars. July 1922. Fig. 4. — M^^rs. July 19-24. 

Note Kreat ilevelopment of Liicus Mceris, Lacu'* .MtxTis only raotlcratrly developed Lacus Morris poorly developed. Pandoras 
eon«iiderable breadth .uid iiitensitv of Pan- as a nuTc continuation of Ncpcnllies-Thoth. Fretum scarcely visible as a separate marking, 
dora) Fretum, and d.ukness of M. })<adri<aenm Pandora* Fretnm narrow and faint, being Dcncalionis Regio very pale as compated with 
as compared willi llellc^poutiis. North end far less prominent than Sinus Sabscus. Sinus area to the south of it. Hellespontus darker 
of Syrtis Major ixiinted. Fnreosns darker th.an the latter. HeUespontns than M. Hadriacum. North end of Syrtis 

very dark. North end of Syrtis Major blunt. Major moix* pointed than in 1922. 

be made to the sixth, since under this is included the scope, it follows that a really narrow line, if recorded 

so-called “ canals,’’ which have loomed so large in at all, can only appear as a diffuse marking on the 

the more recent history of Martian observ'ation. plate, so that we are still left in doubt as to its true 

Tliere seems to bcia widespread impre.ssion, among structure. 

those not in direct contact with the subject, that the It is, perhaps, unfortunate that so much time and 
existence of fine linear markings on Mars has been effort has been expended on this difficult question of 

definitely and finally disproved^. iXctually, the ques- the finer detail, especially with instruments that are 

tion still remains entirely open in the opinion of those in any event inadequate for a final decision. Observers 
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are apparently beginning to realise this, and more 
attention is now being paid, and that more profitably, 
to the less doubtful subject of changes in the large 
markings. This work is well within the compass of 
the instruments generally to be found in the hands of 
amateurs, who would do well, in the present writer’s 
opinion, to leave the finer details to the larger apertures. 
In thus getting back to the partially neglected study 
of the more conspicuous features, we shall be correcting 
the mistake of attempting to run before we can walk. 
A good beginning has been made, but it is well to 
realise that it is no more than a beginning, and it will 
probably be many years before sufficient data have 
been accumulated to enable us to judge of the sound- 
ness or otherwise of current theories. 


2«5 

In recent years there has been much speculation 
as to the possible climate and temperature of Mars, 
and the density and composition of its atmosphere. 
This sort of thing is apt to blind us to the cold fact 
that our actual knowledge of these things, if know- 
ledge it can be called, is still exceedingly vague, un- 
certain, and even contradictory. In view of this, the 
free and confident use of such definite terms as ‘‘ cloud,” 
“ fog,” “ hoar-frost,” and “ vegetation ” would seem 
to be somewhat premature, and liable to check progress 
by giving rise to a false impression of finality in our 
deductions. However eager we may be for a quick 
explanation of observed appearances, we cannot better 
serve the interests of research than by keeping an 
open mind. 


Obit 

Prof, James Seth. 

I N Prof. James Seth, who died of failure of the heart 
on July 24, at the age of sixty-four years, Edinburgh 
has lost one who belonged to the great race of Scottish 
professors. Educated at George Watson’s College and 
the University of Edinburgh, he went through a complete 
course of training for the ministry at the Free Ciiurch 
College. Turning from his original intention to his 
true vocation, he studied philosophy at Leipzig, Jena, 
and Berlin. In 1883 he became assistant to Prof. 
Campbell Fraser in his own University, and two years 
afterwards was appointed professor of philosophy at 
Dalhousie College, Halifax, Nova Scotia. In 1892 he 
accepted a chair in Brown University, Providence, 
Rhode Island, and four years later the Sage pro- 
fessorship of moral philosophy in Cornell University. 
From Cornell he was recalled in 1898 to succeed 
Prof. Calderwood in the chair of moral philosophy in 
Edinburgh. 

During his twenty-six years’ tenure of this post, Seth 
made a place for himself in the life of the University 
and the city that would bear comparison with the most 
distinguished in the long line of his predecessors. Not 
so well known as his elder brother and colleague, 
Andrew Seth Pringle-Pattison, he had the same liigh 
standard of scholarship in philosophy and much of the 
same distinction of style in his wTitten work. The 
writer of the “ appreciation ” in the Scotsman on the 
day after his death, remarked on “ the uni(]uc partner- 
ship so fruitful in good results ” between the brothers. 
For the rest, his methods as a teacher and the place he 
took in the life of the University and the city were 
entirely his own. Endowed with great readiness of 
speech and a singular power of entering into the min<ls 
of his students, he was able in spite of the size of his 
classes to perfect a form of catechetical instruction 
which was the delight of his students and made “ Prof. 
Jim ” for a quarter of a century one of the most popular 
teachers in Scotland. 

On the other hand, related by his subject of moral 
(which, on his interpretation of it, meant also political) 
philosophy to the civic life of the community, Seth 
took the warmest practical interest in all advanced 
movements. He held that “ it is for the State to 
em^cipate from the slavery of social conditions the 
toiling masses of society, to endow those who are 
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citizens only in name with a real ethical citizenship — 
the franchise of a complete and worthy human life,” 
in a word, “to co-ordinate the industrial with the 
ethical life.” It was in such a “ regulative socialism ” 
that he found the via media between individualistic and 
communistic extremes. In the same spirit he interested 
himself in the Settlement and kindred movements and 
took a leading part in the establishment of a course of 
study in social science with the view of linking these 
more closely with the University. His wide connexion 
with America and the Continent and his generous 
hospitality made the bachelor home, which he shared 
with his younger brother John, a rendezvous of scholars 
from all parts of the world as well as of his more 
intimate friends in Britain. It was altogether in 
harmony with the genius for friendship that was 
so marked a feature of his character that he died 
in the course of a round of calls upon acquaintances 
who were themselves in trouble. Sic vivanius ut sic 
moriamtir. 

Seth’s chief contributions to philosophy were his book 
upon “ Ethical Principles ” (1894), now in its fifteenth 
edition, and the volume in the series Channels of 
English Literature on “ English Philosophers and 
Schools of Philo.sophy ” (1912). In the former of these 
he expounds in a masterly way and with a fine sense of 
the power of the English language the sober form of 
idealism with which, by his own teaching not less than 
that of Campf)ell Fraser, Simon Laurie, and his brother, 
philosophy in Edinburgh has been identified. It differs,, 
as the student of philosophy knows, from that associated 
with the great sister University in the West under the 
influence of Edward Caird and Henry Jones, chiefly in 
the emphasis it lays on separate will and personality 
as an ultimate category and its more definite teaching 
on the subjects of theism and individual immortality. 
This is not the place for comparison and criticism, but 
we touch here on what is probably the main issue 
between Idealistic philosophers at the present time and 
we can ill spare the help which so operi-minded and 
“ synoptic ” a thinker as Prof. Seth might have rendered 
in clearing it up in the greater leisure of the retirement 
to which he had been looking forward. We may hope 
that he has left behind him some record of his maturest 
thought upon it that may yet be published. 

' r ^J. H. MuIRHEAD. 
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Dr. R. it. Jude. 

Much regret was felt in scientifi(.‘ circles at the death 
of Dr. R. If. Jude on June i. Until his retirement 
during the War, Dr. Jude was for more than thirty 
years in charge of the Mathematical and Physical 
Department of Rutherford College, Ncwcastle-on-Tync, 
an(J J)e played a very ])rominent part in the higlier 
education particularly of young engineers on Tyneside, 
many of whom now occupy prominent positions in the 
engineering world. For several years he had been a 
victim of diabetes, but, in spite of ill-health and 
progressive deafness and blindness, he retained to the 
end a brave fortitude in his outlook, an active and a 
cletir mentality, and his letters rarely lacketl in that 
spark of dry humour so characteristic of him in earli(‘r 
years 

Dr. Jude was born on December 31, 1853, at (Camber- 
well, and after receiving his early education at King’s 
(College School, Strand, he gained a sc'Jiolarship and 
proceeded to Christ’s College, (lambridgt;, where he 
took tlie B.A. degree. In 1876 he was bracketed 
i8th Wrangler in the Mathematical 'Iripos, and the 
following year he obtained a first class, with a special 
mark of distinction, in the Nhitural Science Tripos. One 
year later, in 1878, he gained the degree of D.Sc. of 
the University of London, and for a short period 
after graduation he also studied at the University of 
Heidelberg. 

During his long association with Rutherford College, 
Dr. Jude played a large part in the development of the 
scientific side of that institution. In the words of one 
of his former colleagues, he had “ a profound and ready 
grasp of his subjects, and a singularly lucid [)Ower of 
exposition ” ; but above all he wielded “ a ([uickening 
influence over his students, based on a lively sense of 
sympathy with both their difficulties and their aspira- 
tions, and he so mingled these (jualities with a fore- 
stalling courtesy as to combine in a rare degree all that 
gives efficiency and charm to a lei'turer.” Wliilst he 
took a keen and helpful interest in and had unbounded 
patience with his elementary students, Dr. Jude was 
untiring in his efforts to develop the advanced work of 
his department. In addition to advanced courses in 
mathematics, he also instituted courses in higher 
mathematics for engineers and a tutorial class for 
advanced students, held on Saturday afternoons. 
Those of us who were privileged to attend these classes 
saw him at his best, and found in him a friend to w'honi 
no labour w'as a trouble, so long as it might benefit his 
students. Not merely content with solving his students’ 
difficulties, he often pursued their problems and derived 
interesting and original results, and althougii Dr. Jude 
did not publish many original papers in mathematii'al 
and physical subjects, this was undoubtedly due to the 
monopolisation of his time by teaching duties and 
problems arising from them. Nevertheless, we owe a 
great debt to him for his admirable treatise on physics, 
and for his books on elementary and advanced elec- 
tricity and magnetism, all of which have been favour- 
ably reviewed in these columns. By their clearness 
and originality of treatment these books have done 
inestimable service to British students of science. 
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Much of the apparatus described in them was of his own 
design. 

In his youth, Dr. Jude acquired proficiency in French 
and German, and could converse freely in either 
language. Moreover, in addition to Greek and Latin, 
he made a study of Arabic. Quite late in his active 
I career, and in connexion with the translation of one of 
his books into Russian, he took up the study of that 
language so that lie might be able to look over the 
proofs of the translation. But perhaps the most 
remarkable of his linguistic achievements took place 
after his retirement. Living in Wales, and constantly 
hearing it spoken, he obtained a considerable knowledge 
of Welsh, in spite of failing vision, and was able to 
converse freely with the villagers. 

Uy his kindly, unobtrusive, and gentlemanly bearing, 
Dr. Jude was endeared of all with whom he associated. 
His active life was spent in the service of others. He 
had much to give, and gave of it unstintingly. Our 
sympathy goes out to his widow, for whose unfailing 
encouragement and help he was ever grateful, especially 
in later years of failing sight and hearing. 

Robert W. Lawson. 


Prof. Albert Hesse. 

The issue of the Chemtsekes Zentralhlatt for May 28 
announces the death at Berlin — ^Wilmersdorf — of Prof. 
Albert llessc, who was editor of that journal from 1902 
until 1923. He died on May 10, after a long and painful 
illness, at the comparatively early age of fifty-seven. 
The systematic co-ordination and abstracting of pure 
and applied chemical literature was the main achieve- 
ment by which Dr. Hesse is known, and his great success 
in this field has been and is still of great service to the 
chemist. The fusion of the Chemisches Zentralhlatt 
with the abstract journal of the Zeitschrijt fur an- 
gewandte Chemie in 1919 was a great achievement for 
Dr. Hesse, and this union will help also in the solution 
of the problem, yet unaccomplished, of including an 
abstract of the current patent chemical literature of 
the world. 

Before concentrating on editorial work Dr. Hesse 
was an active chemist both from the academic and 
industrial aspects. He was a pupil of Wallach, and 
made a close study of the ethereal oils. His studies on 
sesquiterpene alcohols and the odoriferous constituents 
of flowers, including jasmin, rose, ylang, tuber, and 
orange-blossom, and the synthesis of camphor were 
among the problems which at different times occupied 
liis attention. He was associated for some time with 
the famous firm of Heine and Co. of Leipzig, and his 
name occurs in many patents connected with essential 
oil. 

In addition to his editorial work and his contribution 
to patent literature, reference may be made to two 
publications of a more economic character. Jointly 
with Prof. Grossmann he wrote a report entitled 
“ England’s Trade War and the German Chemical 
Industry,” and in 1909 in the Wallach-festival publica- 
tion he dealt with “ The Development of the Ethereal 
Oil Industry in the last 25 years in Germany.” 

J. Reilly. 
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Current Topics and Events. 


Anything that will cheapen the cost of the electrifi- 
cation of our railways deserves serious study at the 
present time. In the United States, a continually 
increasing number of automatic sub-stations are 
being employed in electric traction. It is interesting, 
therefore, to notice that in the extension of the 
London Electric Railway from Hendon to Edgware, 
which opened for traffic on August i8, there is a com- 
pletely equipped automatic sub-station. Although 
there are several of these stations in Great Britain in 
connexion with lighting networks, this is the first to 
be used for traction purposes. The building has been 
designed for thtee 1200-kilowatt rotary converters 
with all the necessary control gear and accessories. 
The sub-station gets 9. 10,500-volt three-phase supply 
from the Lots Road Generating Station at Chelsea, 
the frequency being 33J. It is situated at Burnt 
Oak, which is one mile from the Edgware terminus 
and four miles from the manually operated sub- 
station at Golder*s Green; To start a rotary converter 
at Burnt Oak, it is only necessary to close a switch at 
Golder's Green, all the subsequent operations being 
automatic. Cooling air for the transformers is 
supplied by a centrifugal blower. The automatic 
devices protect the machines in all conditions of 
overload. For example, when the load is too heavy, 
the circuit breaker opens and a resistance is inserted 
in the machine circuit and the rotary is disconnected 
from the supply mains. After a short interval the 
circuit breaker closes again and connexion is re-made. 
If the fault has been cleared, normal operation is 
resumed, but if not, the same sequence of operations 
happens again. If this happens a fixed number of 
times, the breaker is automatically locked and an 
engineer must be sent to investigate and remove the 
fault. * . ' 

At the conversa;i:iones of the Roj^al Societies of 
Western Austral!^ and New South Wales, held on 
June 28 and July 2, fitting celebrations were made 
of the centenary of the birth of Lord Keh in. At the 
former there was an extensive exhibition of Kelvin 
apparatus and relics, including a scries of photographs 
and engravings of the Old College at Glasgow. 
Lecturettes were given illustrating various phases of 
Kelvin^s life and work. Their titles were “ Gyro- 
scopes,** '* The Atlantic Cable,** '* The Age of the 
Earth,** ** Glacier Motion,** and ** Solar Heat.** At 
Sydney, Prof. H. S. Carslaw — an old pupil of Kelvin*s 
— gave a memorial oration. He recalled the fact that 
tw'o of the most famous periods in the history of 
mathematics in England were the age of Newton and 
the years during which the school of mathematical 
physics arose and flourished in Cambridge, Of the 
great names of that period without doubt the greatest 
was Kelvin. He had made valuable contributions to 
almost every branch of mathematical physics, and 
was the greatest pioneer of the age of electricity. It 
was peculiarly fitting that Australians should com- 
memorate Kelvin, for his work on navigation made it 
much safer for them to cross the 12,000 miles of. 
ocean which separated them front 
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The age of steam has done much for Australia, but 
the age of electricity has already done more. 

Scotland has never yielded, nor is it likely to 
yield, the range of prehistoric civilisations which 
successively flourished in southern Britain, for the 
J incidence of the Ice Ace markedly reduced the habit- 
able period in the northern kingdom. Yet it is 
possible that Scotland may furnish evidence on an 
important and obscure stag^ in the . more recent 
• history of prehistoric man, namely, on the transition 
from Azilian to neolithic culture. So far, the shell- 
I mounds and kitchen middens of Oransay and else- 
where have given clues to one culture or the other, 
I but none has showm a continuous habitation through- 
out the critical period. It is our belief that the places 
most likely to reveal such are the caves, and since 
these have been very imperfectly surveyed in Scotland, 
each new cave - excavation not only deserves com- 
mendation and encouragement, but raises hopes of 
outstanding discoveries. On the Mull of Kintyre, 
I about four miles south of Campbeltown, the Kint)rre 
Antiquarian Society has, with the assistance of Mr. 
I L. M‘L. Mann, set about excavating St. Kieran*s Cave. 
Their findings, recorded in the Glasgow Herald of July 
31, included an incised symbol clearly of Christian 
origin, flint implements, bone objects, and a human 
skeleton, buried in a short cist, and accompanied only 
by a worked flint. The skull is compared conjectur- 
ally with the famous dolichocephalic skulls of the 
1 Oban caves. The digging revealed the presence of 
several layers of habitation, but the details given are 
not sufficient to indicate the ages of the deposits, 
and the results of expert examination of the relics will 
be awaited with interest. 

Mr. J. H. Maiden, who for nearly twenty .years 
has been government botanist of New South Wales 
and director of the Sydney Botanic Gardens, has 
I recently retired under the. age-limit. . Born at St. 
John*s Wood, London, in 1859, Mr. Maiden went to 
Sydney about forty-five years ago. Before leaving 
England he had studied botany under Prof. R. 
Bentley and Prof. D. Oliver, and shortly after 
settling in Sydney was employed in the Technological 
Museum there, becoming curator and secretary in 
1882, after a year's service as acting curator. While 
holding these offices his botanical work was chiefly 
connected with economic plants, on which he contri- 
buted numerous papers to journals. In 1889 he 
published his well-known book : ** The Useful Native 
Plants of Australia,*’ and in 1890 appeared the first 
of the three editions of his " Wattles and Wattle- 
barks.” During Mr. Maiden’s directorship of the 
beautiful Botanic Gardens, Sydney, to which he was 
appointed in 1896, many improvements in them have 
been eflected, and he had the satisfaction of seeing 
the erection of the fine new building in which. are 
accommodated the Botanical Museum and Herbar- • 
ium ; this was completed in 1901. Holding important 
administrative and advisory posts it might be sup- 
posed that he would have had little time for author- 
writings he has won a world-wide 
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reputation and a high position among the greatest 
botanists of his adopted country. ** A Critical Re- 
vision of the Genus Eucalyptus/' now in its seventh 
volume, is in itself a fine achievement. " The Forest 1 
Flora of New South Wales," of which seven volumes | 
have been completed, is another. Mr. Maiden is 
also the author of several other independent works 
and of a multitude of papers in journals of societies 
and other publications. He has served a number of 
the scientific societies of Australia in various offices, 
and was president of the Royal Society of New South 
Wales in 1896-97 and again in 1911-12. Mr. Maiden 
became a fellow of the Linnean Society of London in 
1 888, and in 1915 received its Ciold Medal. He was 
elected a fellow of tlie Royal Society in igiO, and in 
the same year was appointed to the Imperial Service 
Order. We look forward to the completion of his 
valuable Revision of the Genus Eucalyptus during 
the coming years. 

In a circular letter dated July to, M. Sampaio 
Ferraz, director of the Meteorological Service of 
Rrazil, urges the publication of reports of abnormal 
weather or abnormal wind circulation in some central 
publication, say the Meteorological Magazine, The 
abnormal wind and excessive rain experienced in 
Brazil during April and May (d this year are cpioted 
as a type of the information which might be collected 
in this manner. M. Ferraz suggests that all informa- 
tion for a particular month should appear in the 
same number of the Meteorological Magazine, The 
scheme put forward appears to us to be highly 
desirable, and it is to be hoped that either the 
Meteorological Magazine, or the Royal Meteorological 
Society, through its Quarterly Journal, will be able 
to make arrangements to publish such reports as 
are suggested from all the meteorological services 
and institute.s of the world, two or thiec months in 
arrear. *ln the past, the publication of reports of 
abnormal weather conditions has been left largely 
to the Meteorologische Zeitschrift, but it is highly 
desirable to make a more systematic collection of 
such data, and to make them available in an English 
periodical. 

The August issue of the Scientific Monthly contains 
the address of Dr. Arthur D. Little to the Engineering 
Division of the National Research Council of the 
Ihiited Stales, under the title " Research : the 
Mother of Industry." After a short account of the 
great advances in industry during his own lifetime, 
he directs particular attention to the developments 
of the decade iSc)o-igoo, during which Hall brought 
out the aluminium process, Acheson made carbo- 
rumlum, Willson calcium carbide, Diesel invented 

Ills engine. Cross and lie van made artificial silk. 

Little himself produced cellulose acetate, Kcintgen 
discovered the X-rays, Bccquerel radioactivity, 
Madame Curie radium, and Marconi sent a wireless 
message across the Bristol Channel. On nearly every 
one of these discoveries an industry has been founded, 
and Dr. Little points out that while in the past the 
United States has prospered because of its cheap land 
and abundant raw materials, it can only maintain its 
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position in the future by making use of every assist- 
ance science can afford, and that industry must in its 
own interest support research generously. 

The value of chemical evidence in archaeology is 
generally known, and there are many examples of 
mistakes which have arisen from lack of chemical 
I knowledge ; for example, the description of early metal 
objects from Mesopotamia as " bronze," whereas in 
reality they are almost pure copper. In a very brief 
note in the Cairo Scientific Journal for July, Mr. A. 
Lucas gives some furtiier examples. The black 
appearance of mummies is generally attributed to the 
use of bitumen, whereas it is either the result of a 
change of the flesh itself or of resin, or gum-resin, 
which has blackened by natural processes. No 
evidence has yet been found of the use of bitumen or 
mineral pitch, although they may have been used in 
Ptolemaic times. Castor oil has been described as 
I honey and as natron, alkali used in glass-making has 
been described as potash though it was generally if 
not always soda, and the presence or absence of cobalt 
as a blue colour for glass and as a pigment has been 
asserted and denied without any chemical evidence. 
Most of the archaeologists who have made really valu- 
able progress have paid attention to the assistance 
which can be given by chemistry, and in future it 
may be assumed that the services of the chemist will 
be called in even more extensively than in the past. 

In the Empire Eeview for August, the problem of 
the mentally defective is raised again. It is a problem 
which is always with us, but which for that very 
reason is likely to be overlooked. Discussions on the 
subject usually resolve themselves into heated opposi- 
tion to all the suggested schemes for dealing with the 
defective, or into a fatalistic resignation to the futility 
of all schemes. Miss Nelly Burdett pleads for the 
rcanimation of public interest in the subject, which 
shall lead to more earnest efforts to put these people 
into such a position that they can be useful members 
of their own society, since by th^ defect they are 
debarred from adapting adequately to general society. 
She points out the disquieting fact that with our 
present system of half-hearted treatment, the ranks 
of the mentally defective are being increased. In 
1906 it was estimated that one person in every 250 
was mentally defective. Now it is one in every 200. 

A Royal Commi-ssion appointed in 1904, after four 
years’ work, made recommendations which have not 
yet been realised. A point of considerable interest, 
not dealt with in this article, is that emotional con- 
flict may mask itself in some form of mental defect, 
and much later trouble could be spared by suitable 
treatment and understanding from the beginning. 

At the conference on Illuminating Engineering held 
at the British Empire Exhibition on August 1,2, a 
paper was read by Mr. L. Caster summarising develop-^ 
ments at the International Conference on Industrial 
Hygiene, and the meeting of the International 
Illumination Commission recently held in Geneva. 
The former afforded a good opportunity of interesting 
experts on hygiene in illumination, and the importance 
of good industrial lighting in llie interests of thp 
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health and safety of workers was freely recognised, meteorology, the propagation of sound by means of 
It was suggested that the International Illumination explosions, and the study of clouds. These inter- 


Commission should bring before the International 
Labour Bureau of the League of Nations problems 
in industrial lighting, etc., with a view to their being 
studied by the Governments of the respective coun- 
tries. Industrial lighting also formed the subject of 
much discussion by members of the International 
Illumination Commission. A feature of interest is 
the large number of scientific and industrial bodies 
which co-operate with the American Illuminating 
Engineering Society in the revision of their codes of 
school and factory lighting. Arrangements have been 
made for the National Research Council to supervise 
researches on the results of better lighting. These 
facts were mentioned to illustrate the desire for co- 
operation in the United States and the recognition 
by manufacturers and gas and electricity supply 
undertakings that researches, in order to carry weight 
with the public, must bear the impress of scientific 
and impartial authority. After describing the methods 
adopted in America for promoting public appreciation 
of the benefits of good lighting, Mr. Gaster urged the 
need for a comprehensive scheme in Great Britain, in 
which all interested in illumination could join. A 
resolution approving the proposal of the Illuminating 
Engineering Society to initiate such a scheme was 
passed unanimously. A paper on ** Illumination of 
Highways from the Motorists* Point of View ** was 
read by Mr. E. H. Fryer, and there was also an 
interesting discussion on the methods of lighting 
adopted at the British Empire Exhibition. 

A FULL report of the International Meteorological 
Conference of Directors and of the meeting of the 
International Meteorological Committee at Utrecht, 
September 1923, an account of which appeared in 
Nature of October 6, 1923, p. 523, has recently been 
issued as Publication No. 1 12 of the Koninklijk Neder- 
landsch Metcorologisch Institut. The volume consists j 
of 1 91 pages. At the meeting in London, September 
1921, it was arranged that the next meeting should be | 
held at Utrecht. The president was Sir Naj^ier Shaw, 
and the assembly represented 20 countries, including, 
in addition to Europe, Argentine, Brazil, India, Japan, 
and New Zealand. There was a very copious agenda, 
the rapid progress of meteorology of late years render- 
ing international understandings and arrangements 
essential to its further advancement. T^and and 
marine meteorology over the whole globe were con- 
sidered as well as upper air observations, and the 
general collection and distribution of obtained results. 

TJie Appendices give a large amount of information, 
considered internationally, and afford much material 
for quiet study. The discussion includes terrestrial 

magnetism and electricity of the atmosphere, solar and 

terrestrial radiation. Special consideration is given 
to the exploration of the upper air, the arrangement of 
dates for international ascents of pilot-balloons and 
ballons sondes, and a time-table of issues by radio- 
tclegraphy in connexion with weather telegraphy and 
weather forecasting. The subjects include marine 
meteorology with its important considerations of 
world -wide interest, r(Sseau mondial, agricultural 
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national meetings lead to essential uniformity in 
methods of observation and discussion and aid much 
in the extension of observations for land and sea 
areas. For weather forecasting and for considerations 
of physical meteorology on land or sea as well as in 
the air above the surface of the globe, trustworthy and 
comparable data are available — the aims and objects 
being arranged by personal contact among those 
interested and responsible for the world's meteorology. 

Thf. ChemihcY Zeitimg announces that Prof. W. J. 
de Haas, of (iron ingen, has been appointed to succeed 
Prof. H. Kamcrlingh Onnes, of Leyden, who has 
resigned. 

At the annual autumn meeting of the Institute of 
Metals to be held in London on September 8-1 1, Mr. 
W. M. Corse, of the National Research Council, 
Washington, D.C., will lecture on “ Recent Develop- 
ments in Non-Ferrous Metallurgy in the United 
States, with Special Reference to Nickel and Alu- 
minium-Bronze." Visitors’ tickets for the meeting 
can be obtained from the Secretary of the Institute, 
Mr. G. Shaw Scott, 36-38 Victoria Street, Westminster. 

At the monthly General Meeting of the Zoological 
Society of London held on August 13 it was reported 
that the number of visitors to the Society’s gardens 
during the month of July had been 266,559, showing 
an increase of 85,538 as compared with the corre- 
sponding month last year. The total number of 
visitors to the Gardens since January i had been 
1,079,608, an increase of 249,239. The number of 
visitors to the Society's aquarium since its opening 
on April 4 had been 316,347. 

A SURVEY of the Great Barrier Reef area has been 
undertaken by the Commonwealth Government of 
Australia, and the naval sloop Geranium has been 
detailed for the work. 'File vessel will have a seaplane 
attached for general help and work in the survey, and a 
preliminary flight around the coastline of Australia was 
recently completed with the view of deciding the kind 
of assistance which can best be afforded from observa- 
tions in the air. The commander of the Geranium is 
a member of the Barrier Reef Committee of the 
University of Queensland, and he will take with him 
two scientific investigators attached to the Committee. 

A PRIZE for the physiology and pathology of alti- 
tude has been founded by the Alpine Sanatorium of 
beramering, Austria. One thousand gold krone are 

offered to the author of the best work accomplished 
or published in the last two years, which has extended 
our knowledge of the action of alpine climate on 

man. The prize is intended in the first instance £or 

Austrians, but foreigners can also be considered if 
their work has been carried out in Austria. Printed 
or typed papers should reach the Kanzlei of the 
Akademie der Wissenschaften, Wien I., Universitats- 
platz 2, before December 31, 1924. Some notable 
English reports both from the Andes and the Himalaya 
deserve to be laid before the commission of judges, even 
if they may have to be marked not for competition. 
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Tiik conimuiiications of the Society of German Men 
of Science and l^hysicians — Gesellschaft Deutscher 
Naturforscher und Arzte — are now distributed 
monthly with JHc Naturwissfinschaften. The MU- 
give general information about the Society. 
Sul)s( riptions Iiave been reduced to a minimum of 
three marks ; those who can are asked to give more. 
J'lie iSiSth meeting is to be held at Innsbruck, Austria 
(Sept .21-27). The president-elect, Dr. Richard Paltauf, 
profe-ssor of pathology in Vienna, died on April 2x. 
Some of the chief addresses at Innsbruck will be by Dr. 
Ilocho on the body-mind problem. Dr. Hess on the 
|)hvsiology of work, Dr. Frisch on the senses and 
langLiagcj of bees. Dr. Sommerfeld on atomic re- 
searclies. Dr. I^enck on the aspect of the Alps. Those 
intending to take part in the Innsbruck meeting 
should communicate with Prof. D. A. Defant, Biiro 
der Naturforscher Versammlung, Physik. Institut, 
Scliopfstr. 41, Innsbruck. 

Till*: Castner-Kellncr Alkali Co., Ltd., has issued 
recently a number of informative pamphlets dealing 
with some of the chemical products which it manu- 
factures. Among these is sodium perborate, which 
is used for bleaching textiles, oils, fats, waxes, and 
foodstuffs. In the solid state this substance is quite 
stable, but on solution in water it yields hydrogen 
peroxide, caustic soda, and borax, the last named 
acting as a water-softener. The formation of caustic 
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soda might be harmful, but can be readily obviated by 
adding sodium phosphate or bicarbonate, or a pure 
mineral acid. The pamphlet entitled ** Chlorine and 
Chlorine Products in relation to Public Health 
describes the manifold applications of liquid chlorine, 
bleaching powder, and sodium hypochlorite. Liquid 
chlorine is being used increasingly for sterilising pot- 
able water, and it is not generally known that a large 
proportion of the London water supply is now treated 
with this substance in the ratio of 0*5 part of gaseous 
chlorine to one million of water, whereby the water is 
improved bactcriologically about one thousand times. 
It is well known that diseases may be contracted from 
the water in public swimming-baths ; 1-3 parts of 

chloride of lime per million of water, applied every 
1-2 days, will effectually sterilise the water. Other 
applications are for sterilising canal or river water 
before use in condensers at power-stations, and for 
disinfecting streets, sewage, the farm and the kennel. 
A third pamphlet contains, inter alia, directions for 
using bleaching powder, calcium hypochlorite and 
sodium hypochlorite solutions to bleach textiles 
(other than wool), artificial silk, and paper pulp, with 
or without previous scouring with alkali and a solvent 
such as trichloroethylene. Bleaching agents con- 
taining chlorine are now in use for bleaching and 
desulphurising mineral oil, and for converting un- 
saturated hydrocarbons in such oil into saturated 
hydrocarbons. 


Our Astronomical Column. 


The Picrseids of 1924. — Mr. W. F. Denning writes : 
“ From observations made at various stations, it 
appears that the shower has been less abundant than 
usual. On the important night of August ti, the 
weather was unfavourable and only enabled a few 
meteors to be seen through breaks in the clouds. At 
Ashby, Lincolnshire, ISlr. King, watching occasionally 
a partially overcast sky between roi» 29“' and 13** 58"* 
G.M.T., saw 28 meteors, of which ig were Perseids, 
from a radiant well defined at + 37". At 13^* 20^"' 
a splendid IVrseid several times brighter than Venus 
was observed shooting from 3o'^^4 52j^ to 26°-f- 5oi°. 
A brilliant I’erseid was also seen from Warwick Road, 
I^ondon, S.W., and from Greenwicli, S.K., on August 12 
at 9^' 42‘" (i.M.T. It was about three times as bright 
as Venus and left a luminous trail for about ten 
seconds. I'he direction of the flight was from a 
I Tsee Majoris towards a Conue Berenicis, so that the 
object was evidently a very line Perseid. Further 
observations of the two large meteors referred to 
above would be valuable.*' 

An Anti-Relativity Theory. — Articles in the 
July and August numbers of Scientia by Prof. La Rosa 
contain a daring suggestion as to the cause of varia- 
bility in stars, including the outburst of Nova?. Few 
are likely to accept the author’s suggestion as a %)cra 
causa, but the articles are worth reading as a study of 
the consequences that would follow from his assump-. 
tions as to the laws gov'^erning the speed of light. 

Prof. T.a Rosa rejects not only the Einstein postulate 
as to the constancy of the measured speed of light, but 
also tlie previous postulate that the speed is condi- 
tioned by the medium conveying the light-waves. In 
fact, he reverts to the corpuscular theory, supposing 
that the speed of the corpuscles is the resultant 
between the speed of the luminous body and that of 
the emission of corpuscles. Taking, for example, a 
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star moving with a speed of 60 miles per second in a 
circular orbit the plane of which passes through the sun, 
the difference between the speeds of emission at the two 
elongations is 1/1500 of that of light, and if the time 
between the elongations were (say) 2 months, and the 
star 250 light-years from the sun, the light emitted at 
the two elongations would reach us simultaneously. 
There would thus be a rhythmic increase and diminu- 
tion in the amount of light received during the 
revolution. Novec are explained by supposing very 
eccentric orbits of cometary form so arranged as to 
give a great concentration of light in the neighbour- 
hood of perihelion. 

Proper Motions of the Hyades. — ^Memoir No. 
35 of the Kapteyn T.aboratory at Groningen, by the 
Director, Prof, van Rhijn, deals with the proper 
motions of the Hyades stars, based on photographs 
taken at Helsingfors. It contains a full discussion 
of the measures and reductions and a catalogue of 395 
I proper motions. The final mean annual proper 
motion of the cluster is given as 0*102*" in Position 
Angle 102°. It is not difficult to separate the cluster 
stars from the non-cluster ones by their motion ; 
this appears clearly wlien the motions are plotted as a 
series of dots the abscissae and ordinates of which 
indicate the motion in x, y respectively. 

The density of non-cluster stars is found to be 
somewhat less than in other regions of the same 
galactic latitude, and it is noted that the same 
peculiarity has been found in other cluster regions. 
We may conjecture that the cluster stars are sur- 
rounded by dust-bearing regions, which absorb some 
of the light of stars in the background. The presence 
of such dust round the Pleiades stars is shown by 
their accompanying nebulae, the spectra of which 
appear to indicate that they are dust-clouds reflecting 
the star light. 
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Research Items. 


Poisons and Witchcraft in Papua. — In the 
August issue of Man the Rev. R. Lister Turner 
describes the methods in the use of poison in witch- 
craft in Papua, which exhibit a close resemblance to 
those practices recorded by Dr. Codrington as being 
followed in ihe island of Florida by the Melanesians. 
This Papuan custom, which is known by the name of 
** Vada,"' consists in stunning the victim with a club 
and then forcing poison plants down his throat. A 
magical formula is repeated over the victim and he 
is gradually brought back to consciousness. Later 
he dies. It is said that an alternative method is to 
place the poison in a cut in the thigh, which is healed 
magically so as to leave no trace of the wound. 
Three poisons are believed to be employed — “ Matua '' 
and “ Tua," which are plants, and “ Gavroa,"' a 
worm with yellow stripes ; but owing to the secrecy 
which is essential to the success of the “ Vada,'* it 
is not possible to say more than that there is a 
probability that poisons are used. A method in 
which poisons are not used has come under the 
notice of the authorities. In this the abdomen of 
the victim is pummelled with cobble stones after 
he has been rendered unconscious. The result in 
one case was death from a broken spleen. 

The Inhabitants of New Caledonia and Nean- 
derthal Man. — Prof. Fritz Sarasin has made a 
detailed comparative study of the osteology of the 
New Caledonians and Neanderthal man, of which the 
results are published in V Anthropologic, xxxiv., Nos. 
3-4. He finds that in a large number of their skeletal 
characters the New Caledonians show a closer aliinity 
to Neanderthal maif than do Europeans ; but, on the 
other hand, in certain features they are even more 
primitive than the Neanderthal group. Among these 
arc irregularities in the region of the pterion, a more 
pronounced prognathism and the more simian con- 
formation of the nasal skeleton. There are, however, 
a number of divergences in the two groups. The 
New Caledonians, for example, have a more vaulted 
cranium, rectangular orbits, and the radius shows little 
or no curvature, while all the bones of the skeleton 
are less robust. The general conclusion is that the 
New Caledonians form one of a closely-related group, 
including Australians, Tasmanians, and other Melan- 
esians, which is more primitive than the fossil repre- 
sentatives of homo sapiens, Piltdown man being set 
aside as still indeterminate. It resembles closely the 
primitive ancestor of existing races, Rhodesian man 
possibly being the proto-Australian type, and the 
connecting link between the Austro-Mclanesian group 
and a pre-Neanderthaloid ancestor. 

Precursors of the Japanese EARTHguAKE. — In 
two earlier papers the late Prof. Omori described semi- 
destructive earthquakes at Tokyo in 1921 and 1922, 
and, in a posthumous paper (Seismological Notes, No. 4, 
1924) he refers to the strong earthejuake of 
January 14, 1923. The focus lay some distance to 
the north of that afterwards in action on September i, 
being about 30 miles N.N.E. of Tokyo. From the 
duration of the preliminary tremor he assigns to the 
focus the unusually great depth of about 30 miles. 
In an appendix dealing with future earthquakes in 
Tokyo (written before the great earthquake) he 
ventures on some predictions which, unfortunately, 
have not been verified. “ Tokyo," he says, " may 
be assumed to be free in future from the visitation of 
a violent earthquake like that of 1855, as the latter 
sliock originated right under the city itself, and as 
destructive earthquakes do not repeat from one and 
the same origin, at least not in the course of 1000 or 
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1500 years," and "a great suboceanic earthquake off 
the coast of Izu or Awa-Kazusa peninsula ... is not 
likely to occur for at least some 60 or 70 years to 
come." Yet it was in the latter district that the 
recent earthquake had its origin. 

The Action of Pituitary Extracts.— In a recent 
paper in the Quarterly Journal of Physiology, L. T. 
Hogben and W. Schlapp (vol. xiv. p. 229) have studied 
the effects of pituitary extracts on vertebrates other 
than mammals, with the view of finding whether 
there is any evidence of the existence of inde- 
pendent components showing vascular activity in 
the extracts. Adrenaline produces a rise of blood 
pressure in all four classes of air-breathing vertebrates, 
but pituitary extracts in physiologically significant 
doses liave no such effects on the blood pressure of 
the reptile or amphibian, there being in fact a fall 
of pressure in birds and reptiles, though corresponding 
doses of the same preparations produced pressor 
effects in mammy Is. 

Insulin from the Cod-fish. — Dr. H. W. Dudley, 
in the current number of the Biochemical Journal 
(xviii. p. 665), shows that insulin may be obtained in 
large amount from the islet tissue of the cod-fish. 
The yield, even under unfavourable conditions, was 
as high as 13*12 rabbit units per gram, and probably 
more would have been obtained from absolutely fresh 
islets. It is estimated that the islet tissue of the cod 
contains, weight for weight, about ten times as much 
insulin as is present in mammalian pancreas. The 
material was collected .from the Yorkshire shore 
fisheries in February and March, and placed in picric 
acid solution, which fixed the tissue and converted 
the insulin into a picratc. The insulin-containing 
picrate fraction was extracted with watery acetone, 
and the picrate converted into the hydrochloride by 
the method previously described by the author. The 
finding of such large yields of insulin in the islet tissue, 
which is structurally identical with the islets of 
Langerhans of the pancreas in mammals, furnishes 
us with very good proof that it is really in the 
islets of the pancreas that insulin is normally pro- 
duced. 

South American Non-marine Moi-lusca. — Dr. 
H. A. Pilsbry (Proc. Acad. Nat. Sci. Philad., vol. 
Ixxvi.) has, under a common title, united four notes on 
South American non -marine Mollusca. The first 
deals with shells from Lake Titicaca, whence very 
few mollusca are known and nearly all of species 
confined to the lake. The varieties of Planorhis 
andecolus are specially described and figured photo- 
graphically on an excellent plate. There are, further, 
four species of Littoridina, two being new, and a new 
species of Pisidium (P. titicacensis) which, if correctly 
figured, exhibits hinge characters differing from those 
usual to the genus. The second note, on South 
American genera of Ancylidae, discusses four out of 
the five genera known from that continent, including 
a new genus, Anisancylus, founded with Ancylus 
obliquus, Brod. and Sowb., as type. Descriptions of 
two Brazilian Amnicolidse, being new species of 
Idiopyrgus and Potamolithus, form the third note. 

A note on PupiUidfe collected by Dr. Baker in Curasao 
and its dependencies in 1922 concludes the series. A 
new species and new sub-species are described. Text 
figures accompany all four notes. 

Weather at Hongkong. — A report of the Royal 
Observatory, Hongkong, for the year 1923* prepared 
by the director, Mr. T. F. Claxton, has recently been 



issued. In addition to the annual report, a Monthly 
Meteorological Bulletin is issued. Automatic records 
are obtained for most el(*ments, and considerable care 
is exercised to secure the grccitest accuracy. The 
monthly and annual values of the several elements are 
given in the l.)ecend)cr Bulletin, and in lesser detail in 
the Annual Ke])ort. The mean temperature for the year 
was 72‘'-5 h‘., which is o'^-O above the normal for the 
past 40 years ; the absolutely highest temperature 
was on August 4 (the highest on record for the 
40 years is 97°); the lowest temperature was 45°*7 
on January 4, whilst for the 40 years the lowest 
reading is 32''. Temperature was considerably above 
normal in March, November and December, and 
moderately above in April and May; in the remaining 
months it was nearly normal. The total rainfall for 
the year was 106*74 in., which is approximately 22 
inches more than the normal for 40 years, the greatest 
fall in one day was 11*50 in. on October 31, when in a 
single hour the fall was 2*82 in. The maximum wind 
velocity for one hour was 106 miles on August 18, 
whicli is only 2 miles less than the highest on record ; 
the maximum squall velocity on the same day was at 
the rate of 130 m.p.h., the highe.st on record. Tracks 
of tyjdioons and depressions in the Far Ji)ast during 
the year 1923 arc given, and the centre of the memor- 
able storm of August 18 is shown to have passed over 
Hongkong, travelling westward from off the sea. The 
seismograms show that 141 earthquakes were recorded 
in J023. In connexion with upper air research, 49 
nights with pilot balloons were made during the year. 
Daily weather reports from surrounding stations are 
given in each Monthly Meteorological Bulletin. 

A Tjijcory of Super -Conductivity. — Herr E. 
Kretschmaiin, in the Annalcn dev Physik for June, 
develops a new mathematical theory of electrical 
conduction, and uses it to explain the phenomena 
near the absolute zero of temperature. He rejects 
the idea that the conduction tdectrons arc moving in 
any kind of cpiantum orbit, and deals with them as 
a swarm, moving under the influence of an infinitely 
small e.m.f. ; he concludes that the specific con- 
ductivity of a homogeneous isotropic metallic con- 
ductor is infinite, for a swarm with given velocity 
in the direction of the current, when and only when 
the mean retardation in this direction vanishes. This 
will be the case, according to the quantum theory, 
if none of the conduction electrons spring into the 
closed quantum orbits of the molecules of the sub- 
stance. He supposes that near the absolute zero all 
the quantum orbits are occupied, so that the con- 
duction electrons cannot spring into them. When the 
temperature rises above a certain critical point the 
exterior orbits are broken up '' by the thermal 
vibrations of the molecules ; this apparently means 
that electrons in these orbits are thrown oft in hap- 
liazard directions, and conduction electrons fall into 
the orbits after an interval, so that the average velocity 
of the swarm is diminished. 

Tin-: Crvstautink Structure of Solidified 
Ak(jox. — Herr 1 ^'. Simon and Fraulein C. von Simson 
describe, in the fiiv Physik, July 2, an X-ray 

investigation of solid argon, in which they employed 
the method previously used by them for hydrogen 
chlqritle. .r.a(|uid hydVogeii was passed through the 
capillary tube of the apparatus to cool the surrounding 
argon to its freezing point. The lattice is cubic, face 
centred, with closest spherical packing; at T = 4o° 
abs. rt^^5*42 ^ 0*02 A, and the density is 1*62 1 0*02. 
The density of the liquid at the melting point, 8.^® abs., 
has been found by Baly and Donnan to be 1*42. The 
atomic ratlins (Bragg’s formula) is 1*92 A, while the 
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mean ionic radius of and Cl", which have the same 
electron arrangement as argon, is 1*52 A. It appears 
then that the atomic radius depends on the forces 
acting between the atoms, and is smaller the larger 
the forces of attraction. The authors make use of 
their results to study argon from the point of view of 
the theories of Mie, Griineisen, and Born. Only 
approximate results can be obtained, as the data are 
incomplete ; but it appears that the behaviour of 
argon is different from that of the metals, in which 
the exponent of the term representing attractive 
force at close range is while for argon it may 

be about 9. 

The Intervals between the Optical Doublets 
AND Triplets. — Prof. A. Land6 contributes a paper 
to the Zeitschrift fur Physik, June 24, in which he 
deals with the relationship between the optical 
doublets and the X-ray relativity doublets. It cannot 
be expected that the former should show the same 
exactness in satisfying Sommerfeld's simple approxi- 
mate formula as that author has found in the case 
of the X-ray spectra. In the latter case the processes 
take place in the inner electronic spheres, where the 
conditions alter in the simplest (linear) manner with 
increase of the nuclear charge, 4-Zfi. The optical 
terms, on the other hand, depend on the motion of a 
photo electron, which for the greater part of its path 
is outside the atomic kernel ; but which enters the 
kernel, and approaches very close to the nucleus ; 
this last part of the orbit is of the greatest importance 
in determining the distance between the components 
of the doublet, which depends on the screening 5 at 
this position. Sommcrfeld found for the L doublets, 
from Nb (4 1) to U (92), s == 3-5 ; forgthe optical doublets 
of elements with large atomic numbers 5 varies about 
the number 4, for all p terms; only witli the first 
elements of the first period is .9 equal to 2. The 
difference between the value 4 and Sommerfcld’s 
value 3*5 for the I- doublets may be due to the fact 
that in the latter an L electron has been removed, 
which diminishes the screening. The paper directs 
attention to the difficulties involved in the explana- 
tion of the doublet distances by the relativity theory, 
both for X-rays and for light ; and also to those 
involved in the alternative magnetic explanation. 

Sedimentary Analysis of Photographic Emul- 
sions. — Mr. F. F. Ren wick has devised a new method 
of attacking some of the problems connected with 
photographic emulsions that promises to give results 
of great interest (Journal of the Royal Photographic 
Society, August). He has constructed a water bath 
with regulators so that its temperature falls very 
slowly l)ut with great regularity, 0*4“ C. an hour. 
"J'he melted emulsion is thus brought to its setting 
point without appreciable interference from convec- 
tion currents. The block of emulsion obtained is 
about 15 cm. high, and slices are cut parallel with 
its base from various parts of it for examination. It 
is found that passing from the top layer downwards 
the })articles of silver salt increase in size, the per- 
centage of silver .salt increases, the proportion of silver 
iodide to the total .silver haloid increases, the turbidity 
decreases, and the sensitiveness increases. The sensi- 
tiveness in one case of the emulsion being 65, the 
layers gave as results 16 at the top increasing to no at 
the bottom. Py putting a clear gelatin layer under 
the emulsion, the larger particles fall into it and arc 
thus more completely separated than by the other 
method, or the sedimentation may be repeated on 
any given layer if a more complete separation is 
wanted. Sc\'en photomicrographs are given to 
demonstrate the results. 



Imperial Botanical Conference. 


'"PHIS conference, the first of its kind, was held at 
A the Imperial College of Science and Technology, 
South Kensington, on July 7-16, under the presidency 
of Sir David Prain. It was attended by a large 
number of overseas and home botanists, and many 
interesting topics were discussed. 

Plant Physiology. 

In the Section of Plant jphysiology, Dr. F. F. 
Blackman organised an extrfemely illuminating dis- 
cussion on ** The Physiology of Crop Yield.” In the 
general introduction to this discussion he indicated 
the five chapters of modern scientific investigation 
which combine to illuminate the problem of crop 
yield. The first dealt with the experimental study 
of the factors and conditions affecting growth, and 
was illustrated by papers from Dr. F. G. Gregory on 
the study of plant growth with controlled artificial 
light, and from Prof. V. H. Blackman on the results 
of electro-culture experiments. The secoiKl chapter 
concerned the ontogeny of the crop and duration of 
the development sequence. It was pointed out that 
crop-yield covers a wide range of special cases, the 
desired crop being either the whole plant, its wood, 
fibre, or bark, or some special morphological part, 
such as the petals, stamens, fruit, or seed hairs. The 
desired part comes at the end of a long development 
sequence, and, for this aspect of crop yield, detailed 
studies are required of the normal sequence of develop- 
ment of each crop plant combined with an exploration 
of its plasticity under natural and artificial variations 
of environment. Other problems arise out of the 
varying duration of the development sequence in the 
individual crop plants. These were illustrated by 
l.)r. W. L. Balls* account of his method for analysing 
the development of the cotton plant by collating 
records of the significant stages prior to the pro- 
duction of cotton. The next chapter dealt with the 
quantitative relations between the final yield and 
the various “ factors '' which affect the development 
of the crop plant. Several investigators, notably 
Mitscherlich, have tried to formulate a general law 
governing the relation between the plant yield and 
the magnitude or intensity of all outside factors, but 
Mr. G. E. Briggs showed the inadequacy ol such 
formulcE. 

The fourth phase of this symposium treated 
of the complexity of the plant's spatial environ- 
ment, namely, the soil, and was illustrated by Mr. 
E. J. Maskcll's account of critical pot-culture 
work at Rotliamsted. Lastly, the influence of the 
weather on crop yield was considered, and the great 
difficulty of disentangling the effects of the various 
components of the weather was pointed out. Dr. 
R. A. Fisher showed that by the methods of statistical 
analysis significant relations between weather factors 
and yield can be computed where a sufficient mass of 
data is available. In the general discussion which 
followed the presentation of the main thesis, Mr, F. L. 
Engledow drew a comparison between a tillering plant, 
such as wheat, with a non - tillering plant, such as 
cotton, as regards development sequence and its 
effect upon crop yield. Dr. H. M. Leake directed 
attention to the enormous influence of rainfall upon 
plant growth in monsoon countries, owing to the 
elimination of temperature as a limiting factor. ^ 

Genetics. 

In the Section of Genetics, Mr. F. L. Engledow 
opened a noteworthy discussion on ” The Economic 
Possibilities of Plant Breeding,” Mr. W. Bateson 
being in the chair. Mr. Engledow confined his 
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attention chiefly to the possibilities of hybridisation 
in the English wheat crop. He pointed out that the 
economic possibilities of breeding are measured by 
the prospects of producing new forms which will give 
better financial returns than the old. Enhanced returns 
may accrue from higher yield, better quality, and 
a number of other amenities, many of which indirectly 
affect yield and quality, and all influence financial 
^return. Quality improvements, such as those ex- 
hibited by the varieties Yeoman and Yeoman II., 
produced by Professor Biffen, have great promise, 
improvement of yield is more difficult, as the average 
yield of wheat per acre is already higher in England 
than in any other country. The best policy is to try 
to identify the plant characters which mainly govern 
yielding capacity, and then by synthetic breeding to 
produce optimum combinations of these characters 
suitable for different localities. Among ” other 
amenities ” are the qualities of disease-resistance, 
non-lodging, early ripening, and winter hardiness, 
all of which are of great importance, and the attain- 
ment of which seems reasonably possible. Dr. R. N. 
Salaman dealt with similar problems in potatoes, 
Mr. M. A. Bailey dealt with cotton, and Mr. J. M. F. 
Drummond with oats and turnips. In the other 
session devoted to genetics. Prof. J. Percival opened 
a discussion on ” 'J'he Value of Selection Work in 
the Improvement of Crop Plants,” to which con- 
tributions were made by Prof. R. G. Stapledon, Dr. 
W. L. Balls, Mr. G. O. Searle, and Mr. G. N. Sands. 

Plant Pathology and Mycology. 

Much attention was paid at the Conference to 
problems in plant pathology and mycology. Dr. 
A. W. Borthwick opened a discussion of much interest 
on the ” Relation of Forest Pathology to Silvi- 
culture,” in which an appeal was made for closer 
co-operation between the practical cultivator and 
the pathologist, and for the latter to confirm his 
laboratory investigations by further research in the 
forest. Mr. W. E. Hiley stressed the importance of 
the non-parasitic agencies which frequently cause 
severe mortality in seedling trees and loss of incre- 
ment during later stages of growth. He urged the 
need of a careful study of the particular edaphic and 
climatic requirements of the various species used 
for forestry purposes, indicating that in the absence 
of complete suitability the trees often die or grow 
.slowly, and are more than usually susceptible to 
parasitic attack. Dr. J. W. Munro and Dr. Malcolm 
Wilson also contributed to this discussion. Another 
session in this Section was devoted to a discussion 
on ” The Relation of Iflant Pathology to Genetics.” 
This was introduced by Mr. F. T, Brooks, who 
summarised recent achievements in breeding disease- 
resistant varieties of crop plants, and pointed out the 
limitations of this method of disease-control. He 
stressed the importance of co-operative effort between 
plant pathologists and geneticists. Prof. Groom 
dealt with ” Fungal Attacks on Timber,” indicating 
the enormous losses which occur, and urging the need 
for more intensive research upon the problems in- 
volved. There were also interesting discussions on 
” Bud-rot of Palms,” ” Mosaic Disease of Sugar- 
cane,” and ” Brown Bast Disease of Rubber Trees.” 

Systematic Botany and Geology. 

In the Section of Systematic Botany and Ecology, 
Dr. A. W. Hill opened a discussion on ” The Best 
Means of Promoting a Complete Botanical Survey 
of the Empire. ' ' The present position of the Botanical 
Survey of the Empire was reviewed, and attention 



was directed to the most pressing needs of the moment. 
It was pointed out that in some regions, such as India, 
Malaya, and South Africa, great progress had been 
made in the systematic study of their floras, but that 
in others, such as East Africa and some of the West 
Indian islands, little had yet been done to explore 
tlu? v(*gctation resources. In urging that further 
facilities shoulfl L • afforded to British l)otanists to 
go out and explore the floras of our overseas de- 
i)endeucics, J)r. Hill stated that at present we were 
indelded chi(dly to foreign botanists for a know- 
ledge of the plants of some parts of the Empire. A 
strong appeal was made for temporary interchanges 
of f)osts betw(*eji overseas and home botanists. The 
value of a detailed botanical survey was emphasised, 
especially from the point of view of the economic 
n.‘soure('s aiicl possibilities of the Dominions, Colonies, 
and TroUvtorates. 

Another important and clo.scly allied subject dealt 
with nt the conference was the consideration of the 
best means of promoting the study of natural vegeta- 
tion of the Empire in its ecological aspect. This was 
introduced by Mr. A. G. Tansley. 1 1 was pointed out 
that the modern study oi vegetation regards each 
kind of plant covering, be it forest, scrub, or gra.ss- 
land, as having a natural life, economy, and history 
of its owji. 1 f a given type of vegetation is sufficiently 
well adapted to the local climate and soil, not 
threatened by the invasion of plants better adapted to 
all the conditions, and undisturbed by man, it will 
inaijitain itself indehnitely. Many kinds of vegeta- 
tion are. however, mere transition phases to other 
types, which gradually replace the former covering 
l)y the natural invasion of individuals of different 
species, as, for example, when new soil, such as the 
alluvium of a river, blown sand, or the like, is occupied 
tirst perliaps by grasses, then by shrubs, aiul finally 
by trees. Again when forest is felled or burned, or 
when grassland is burned or overgra/od, new ])lants, 
often resulting in a ditferont ty]^' of vegetation, 
invade and settle in the area. 'J'he original vegetation 
may or may not ultimately return. All these 
phenomena of the development of vegetation are 
referred to as “ succession." 

Such facts have, of course, long been well known to 
practical foresters and stock-raisers, but their system- 
atic investigation is a modern st iidy, vigorously pushed 
forward, especially in the United States, and also in 
some of our own colonies and Dominions, especially in 
New Zealand and South Africa, and to some extent 
in India and Burma. The results have proved most 
valuable as a practical guide to the treatment of the 
land. Overgrazing, for example, may greatly lessen 
or even destroy the value of a cattle range, by crippling 
the vegetative powers of the dominant pasture plants, 
and thus letting in less valuable or worthless herbs, 

" throwing back the succession " to an earlier stage. 
The range then has to be allowed time to recover by 


the natural succession of the grasses and other pasture- 
plants which originally occupied it. A carefully 
regulated system of grazing or burning will maintain 
the most useful phase of the succession. The first 
step towards the discovery of the most scientific 
and therefore the most economical and productive 
treatment is the careful and thorough study, by 
trained investigators, of the natural composition, 
behaviour, and succession of the vegetation. This 
ha.s been amply proved, to mention but two examples 
out of many, by the work of Sampson in the United 
States and of A. H; ODckayne in New Zealand. 
The laws of behaviour of forests, on which alone 
can be based the most scientific treatment, are subject 
to quite similar laws, and a marked feature of this 
part of the Conference was the hearty support given 
l)y men with long practical experience of forestry 
work, such as Prof. Troup, of Oxford, who was for 
many years a member of the Indian I'orest Service, 
and by Mr. R. S. Hole, for some years botanist at the 
Forest Research Institute at Dehra Dun, to the 
proposals of the conference. 

Aft(ir very brief summaries of the present state of 
knowledge of the vegetation of the Crown Colonies and 
Protecbirates, and of the Dominions, and a series of 
papers from representative men of experience of 
such work in diflerent parts of the Empire, there was 
a general discussion, concluding with resolutions. 
Those aimed at the creation of a small central body 
to superintend the preparation of a series of outline 
monographs on the vegetation of the different parts 
of the Empire. Though our knowledge is still, of 
course, very incomplete, it is of great importance 
to collect and present what we do know in accessible 
form, which will serve as a starting-point for further 
work. It is further proposed to arrange for the 
systematic record of future work uniform with the 
monographs. It is also proposed that the central 
body, when formed, should at once put in hand the 
preparation of a pamphlet or small handbook, 
co-operatively produced by the best available 
authorities in the Empire, dealing with the aims and 
best methods of field work in the study of different 
kinds of vegetation, so that a practical guide may be 
available for new workers in this field throughout the 
Empire. The conference also adopted a resolution 
that an adeciuate training for work on vegetation 
should involve a practical training in systematic 
botany and ecology by competent teachers in the 
field. 

At the closing session of the conference Prof. F. O. 
Bower gave a striking address on the training of 
botanists, the possibility of effecting interchanges of 
staffs, and the need for further facilities for research, 
which was followed by an animated discussion. 

The conference terminated with a hearty vote of 
thanks to Sir David Praia for presiding over its 
labours. F. T. Brooks. 


The Maximum Recorded Temperature of the Air and its Circumstances. 


I N the midst of the semi-desert plain of Jefara, 
between the coast of Tripolitania and the interior 
plateau, there exists an official Italian settlement 
situateil about 23 miles south of Tripoli and 23 north 
of Gharian at some 300 feet above sca-lcvcl, known 
as Azizia. In 1913 Prof. Filippo Eredia, as a member 
of an agricultural commission, visited the locality, and 
wisely saw to the establishment of a meteorological 
station on the lines followed at many other points in 
the colony. He took great pains to ensure the 
accurate fimctiouing of the instrumoiits after approved 
methotls, and has recently published the results for 
a period of seven, not, however, consecutive years : 
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T913, T9it» 1915. 1919. 1920, 1921, 1922. (Ministero 
dclle Colonie. Sul Clima di Azizia (Tripolitania), 
Rome 1923.) 

The mean yearly temperature for this period is 
70*8® F. (21*6^ C.), not an excessively high figure, but 
appropriate to the latitude well outside the northern 
tropic, the range l:>ciiig between 87*4“ F. (30-8° C.) in 
July and 52*8" 1^'. (tj-6° C.) in January. Therefore, 
though the summer is torrid, there is a very decided 
cool season, slight frost being occasionally experienced 
with an absolute minimum for the period in question 
of 31-1® F. ( -0*3'' C.) in December. Maximum 
temperatures as high as 110° F. (43*3° C.), the figure 



for each of the five months May to September, the 
absolute maximum occurring with cloudless sky and 
S.W. wind, on September 13, 1922, namely 136*4® F. 
(58 0® C.), during a period of extremely high tempera- 
l ure throughout Tripolitania, even the coastal city 
of Tripoli recording as high as 113® F. (45*0® C.). 
This appears, and is so represented by Eredia, 
to be the highest authentic temperature of the air 
over recorded on the globe, exceeding by 2*3® F. 
(1*3° C.) the previous ** record ” of 134*1® F. (56*7® C.) 
in Death Valley, in the south-eastern desert of 
California, on July 10, 1913, occurring, that is, in a 
similar, or rather higher latitude, close to the summer 
solstice, when the sun is nearly vertical. Records 
exceeding 115® F. (46® C.) are stated to be common in 
Tripolitania, whilst other extremes from other regions, 
<1 noted for comparison, are 127*4 (53‘0° C.) in the 

\Vargla oasis of Algeria, on July 17, 1879, and 125*9 F. 
(52*2® C.) at Jakobabad in N.W. India, on June 13, 
3897. 

The remarkable circumstance connected with the 
Azizia “ record ” is, we think, not so much the extra- 
tropical location, since it is towards the dry sub- 
tropical belts, where the days are longer, that the most 
intense summer heats occur, but that the season of 
its occurrence there should have been equinoctial. 
The mean temperature of the month of September for 
the seven years in question is exceedingly high, 
surpassing not only that of May, which is usual in 
northern extra-tropical latitudes, but also that of 
J line, which is quite abnormal. Tliis anomaly appears 
to be a local accentuation of the common Mediterranean 
characteristic of excessive summer heat lingering to 
a later date than in higher latitudes, where the much 
greater difference in the length of the day between 
solstice and equinox usually permits a rapid decline 
in temperature when August is over. Yet we know 
that even in England there comes every few years, 
with a drift northward of warm Mediterranean air, 
a surprising development, or resumption, of severe 
heat in September, with afternoon maxima at about 
90® F. (32® C.), which sometimes causes the climato- 
logical student to wonder how the oblique equinoctial 
sunshine in this latitude has enough strength to 


raise the temperature to such levels. It should be 
remembered, however, that apart from the large 
reserve of heat stored in the air and the land- and sea- 
surface in autumn, and its easy transport by air 
currents from heated southern regions, enabling a 
smaller amount of solar radiation to raise the tempera- 
ture to 80® or 90® F. (27® to 32® C.) than is necessary 
early in the summer, the very fact that the equinoctial 
sunshine is feebler, implying a smaller amount of 
surface heating, involves in turn, in conjunction with the 
relatively warm upper air in the autumn, a shallower 
vertical temperature gradient, and lessened tendency 
to convection, than at the high solstice. The result 
of this is that the heat is kept more to the surface, and 
that September heat-waves,'* when they do occur, 
are liable to be scarcely less severe than those of 
July and August, and rather more so than those of 
May and June, when the fierce insolation, coupled 
with the yet cold upper air in early summer, favours 
instability with removal of the warm air from the 
surface and a checking of the afternoon maxima. 

The circumstances attending the highest tempera- 
ture which has yet been “ caught” by our observing 
stations, may be summarised as follows : It occurred 
during a period of cloudless sky with light winds from 
the heatefl regions of the Sahara, in the middle of a 
semi-desert plain well inland from the sea, in a latitude 
(32 M.) which, astronomically at least, belongs to the 
temperate zone, at a date (Sept. 13) only ten days on 
the summer side of the autumn ecpiinox, when the 
sun is nearly half-way between its extreme solstitial 
position. The time of year is a prominent illustration 
of the general climatological principle that the 
seasonal extremes of temperature, even in continental 
regions, tend to lag well behind the corresponding 
extremes in the intensity and duration of sunlight. 
The latitude, too, illustrates the somewhat paradoxical 
principle that in general it is not the ecpiatorial or 
hottest climates, that is, those with the highest mean 
temperatures,’ that furnish the occasional extremes 
of heat, say above 120® F. (circ. 50® C.), but the cooler 
and drier climates, near the confines of the tropics, 
which are intensely hot during the summer months. 

L. C. W. Bonacina. 


Past and Passing Peoples of Polynesia. 


S OME important studies of two Polynesian peoples 
are published by the Bayard Dominick Expedi- 
tion in the Memoirs of the Bishop Museum at Hono- 
lulu.^ In vol. ix. Mr. H. D. Skinner gives a com- 
prehensive account of the almost extinct Morioris of 
Chatham Islands. Of these only two living repre- 
sentatives were found in a population of foreigners, 
most of whom were Maoris. One other was living in 
New Zealand. In vol. viii. Mr. R. Einton discusses 
the material culture of the Marquesans, and in vol. ix. 
Mr. L. D. Sullivan their somatology. These arc also 
a dying and diseased race and Mr. Sullivan doubts 
whether there is a wholly sound physical specimen 
alive, while Mr. Linton considers that their language 
and portions of their culture may be preserved for 
several generations by their numerous half-Chinese 
:>r half-European descendants, who arc more resistant 
.0 disease than the pure-blooded natives. 

Mr. Linton's account of the Marquesans is restricted 

* “ The Material Culture of the Marquesas Islands.” By Ralph Linton. 
Icmoirs of the Bemicc P. Bishop Museum, vol. viii. No. 5 (Bayard 
Dominick Expedition. Publication No. S-) Honolulu, Hawaii, 1923. 

“ The Morioris of Chatham Islands.” By H. D. Skinner. Memoirs of the 
iernice P. Bishop Museum, vol. ix. No. r. (Bayard Dominick Expedition, 
ublicatioii No. 4.) Honolulu, Hawaii, 1923. 

“ Marquesan 5 )omatology with Comparative Notes on Samoa and Tonga.” 
y Louis R. Sullivan. Memoirs of the Bernice P. Bishop Museum, vol. ix. 
o. 2. (Bayard Dominick Expedition. Publication No. 6.) Honolulu, 
awaii, 1923, ^ 
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to their material culture, and other features having 
been dealt with elsewhere, only a short summary is 
given of social organisation and religion. But houses, 
canoes, stone artifacts, weapons and implements, 
clothing and ornament are described in detail and 
illustrated by forty-four full-page plates and eleven 
figures in llie text. The few local differences in the 
islands are set out in a comparative table, which is 
repeated in greater detail to exhibit the relations of 
the Marquesan material culture to that of other 
I’olynesian groups. Samoa and Tonga are found to 
have a closer cultural agreement than any other two 
localities. The Marquesas and New Zealand are 
almost equally close. The Society Island culture 
conics between the Samoan-Tongan and the Maori- 
Marquesan. Hawaiian culture resembles the Maori- 
Marquesan on the material side, but is more nearly 
related on the non-material side to the Society Islands 
and Western Polynesia. 

The author gives the following hypothesis of the 
historic distribution of races and culture in the 
Pacific. The first arrivals in Central and South-east 
Polynesia were Negroid and Melanesian rather than 
Polynesian in culture. They settled in Tonga, Samoa, 
the Cook, Society, Austral, and Tuamotu groups. 
They did not reach the farther islands and came 
from Melanesia, probably Fiji, The next comers 



were of the Caucasic race and came by way of 
Micronesia from Indonesia to Samoa. They produced 
a hybrid race and the south-east Polynesian type of 
culture. A fairly pure group of this Caucasic race 
reached the Manjuesas and, mi.Ked with the Negroids, 
arrived in Easter Island. Another group passed 
through Melanesia anfl modified the culture of the 
JCastcrn MeJaiiesiaii Islands. The last comers were 
the Indonesians, wJio entered by way of Micronesia 
and tJience passed to Ton^^a and, mixed with earlier 
7)eopI{‘, to Hawaii, in Samoa they were resisted for 
a lime by the earlier population, which in Niue 
survived into historic times, h'rom Western Poly- 
nesia the Indonesians colonised New Zealand, spread 
over South-east I’olynesia and reached the Marquesas. 
Later movements from the Avest have modified the 
culture and rendercid it extremely comple.x. 

Ill Mr. Sullivan's study of Marquesan, Samoan, and 
'Fongan .somatology, the distinctions of race are 
elaborated in a series of anthropometric tables based 
upon the examination of 8.^ adult men and 74 adult 
women of the Maripiesan islands. Tliese were com- 
p.'ired with his similar studies of Samoans and Tongans 
in other papers. His estimate v»f the physical con- 
dition of the people has been already quoted. The 
measurements show the Marquesans to be “ tall, with 
long, wide head, a high, wide face, and a higli, wide 
nose. All of the dimensions of the head and body 
are large, indicating their massive size. They are on 
the verge of brachycephaly. But one cannot be sure 
t licit the hecids are wholly undeformed." 

According to Mr. Sullivan the “ Polynesians " of 
the Manpiesas, Samoa, and Tonga are a mixed people. 
He finds in them three racial types. In addition to 
the Polynesian population there is a second type 
resembling the Indonesian peoples of Malaysia, and 
a third extremely sliort - lieaded element. He has 
dealt mainly with the Polynesian and Indonesian 
types. The former are taller, with longer heads, 
higher faces, narrower noses, perhaps straighter hair, 
more beard and body hair, and lighter skin than the 
Indonesians. They appear thus to be the Caucasic 
people of Mr. Linton's hypothesis. 

Mr. H. D. Skinner’s monograph on the Morioris is 
exhaustive as regards the material culture of the 
people and their relation to the Maoris and other 
Pacific islanders. It is prefaced by an admirable 
summary account of the bodily and mental char- 
acteristics of the Morioris, their language, social 
organi.sation, and religion. This is derived partly 


from the very scattered accounts of earlier writers, 
but has been considerably extended by Mr. Skinner's 
own investigations in the Chatham Islands. As in 
the Marquesan papers, the illustrations are an im- 
I portant feature. The paper before us contains thirty- 
six figures in the text, and thirty-five full-page plates. 

With regard to the origin of the Moriori, Mr. Skinner 
gives a summary of their own traditions as recorded 
by Shand and the Maori version of Whatatoro, which 
was accepted as accurate by Mr. Percy Smith and 
Mr. Klsdon Best. The Moriori account seems to 
show at least two principal immigrations from un- 
known lands, the last of which took place, if the 
genealogies may be relied upon, about thirty genera- 
tions ago, or about a.d. 1175. According to the 
Maori account they were a portion of the original 
inhabitants of New Zealand, called Maruiwi, who had 
been driven by a storm while fishing from a great 
land south-west of New Zealand. Mr. Skinner points 
out the inherent improbabilities of this story : the 
presence of women in a fishing party, the food re- 
(piired for a thousand-mile journey, and the im- 
possibility of people in the cultural stage attributed 
to the Maruiwi possessing ocean-going canoes. The 
Maruiwi, moreover, were the physical antitheses of 
the Moriori. They were tall, thin, dark-skinned, with 
flat noses and straight hair, whilst the Moriori are 
short and bulky, brown-skinned, with prominent noses, 
and hair often waved and sometimes frizzy. The 
Maruiwi lived wholly on forest produce, and knew 
nothing of fine weaving, but the Morioris had a tradi- 
tional knowledge of cultivated plants, and made fine 
matting. Not one of the Moriori weapons described 
by Mr. Skinner is mentioned in the account of the 
Maruiwi. 

Mr. Skinner's final remarks are important. The 
raniology of the Moriori shows close relationship 
with the Maori, and some social features are identical. 
The language is divergent, but Mr. Skinner suggests 
i likeness to the Kaitahu of South New Zealand. 
The evidence of material culture is decisively in 
favour of a Maori origin, though some evidence 
appears of a likeness with Easter Island and Melanesia 
in the conception of human and animal forms in art, 
and in some hooks and adzes. 

Taken as a whole these three studies considerably 
increase our knowledge of the Polynesians. But their 
conclusions have yet to be compared with the evidence 
of language, sociology, and religion. 

Sidney H. Ray. 


Ancient and Modern Arithmetic. 


''HE special object of the papers referred to below ^ 
appears to be to establish one main thesis, 
namely, that there was no such thing as arithmetic in 
our modern sense before the sixteentli century. To 
quote the author’s words : “ Modern arithmetic, 

which is a peculiarly Western invention, is yet barely 
400 years old. Prior to 1500, jind during some 3500 
years of unbroken mathematical continuity and 
evolution, the science and art of calculation differed 
absolutely from anything in vogue with us." 

I'he sole direct argument l^y which the author 
supports this thesis is the occurrence, in two particular 
treatises on arithmetic which he notes, of a method 
of multiplying two digits to which he applies the 
general term " calculation by deficients." The 
anonymous English author of " An introduction for 
to lerne to recken with the pen, or with the counter, 

* " Iho Transition from .Ancient to Mmlpm Arithmotic, I. II.” (reprinted 
from /At’ Teachers' Magazine, Montreal, Dec. 1923 and April 1924); 
‘•C.ilrulation by Deficients (a remarkable aspect of the Evolution of 
Arithmetic),” a p.ap<T read before the American Oriental Society, April 23, 
19-1 ; by the Rev. C. A. Brodio Brockwell. 
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accordying to the trowe cast of algorism, in hole 
numbers or in broken, etc," written in 1546, multiplies 
7 by 5, and for this purpose substitutes (10-3) for 7, 
arriving at the result by a process which is equivalent 
to 7 X5~ (to -3) 5 = 50- 15 = 35. The Frenchman 
Oronce Fine (not " Vine "), whose work was first 
published during the years 1530-32 (not 1525), uses 
an even more roundabout process equivalent to- 

7X5 = (io--3) (io-5) = i5 + (7-5) io[or(5-3) io] = 
15 + 20 = 35. 

Now this "complementary" method of multipli- 
cation (as it has been called) is a familiar item in 
most histories of mathematics : there is nothing new 
in Prof. Brockwell’s discovery. He says, indeed, 
that the anonymous English treatise " appears, 
to have been entirely overlooked by all the more 
recent writers on the history of mathematics both in 
Europe and America " ; but, if he had referred to- 
David Eugene Smith's " Kara Arithmetica " (1908), 
he would have found (p. 244) a notice of this anony- 
mous work and of the later edition of it published im 
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^574* would also have found in the same 

Kara Arithmetica ” (p. 76) a case of “ comple- 
mentary " multiplication from an earlier treatise 
(Huswirth, 1501). But the strange thing is that our 
author seems to infer from these cases that before 
1546 such multiplications were never done in any 
other way, that “ none of our tables of arithmetic 
had been invented as recently as 1500 a.d.,’* that 

our multiplication- table had not been invented," 
and that, " while men could multiply, as we do, up to 
five times five by the fifteenth century, they could not 
go beyond this." There is, indeed, no trace of 
multiplication-tables in Egyptian records, but the 
Babylonians had riot only multiplication-tables but 
also tables of divisions, of squares, of square roots 
and cube roots. The Greeks and Romans certainly 
had multiplication-tables : there is one in Nicomachus 
(about A.D. 100) and in Boetius (about a.d. 500), and 
they must have been used much earlier. There are 
also multiplication-tables in a treatise on abacus- 
reckoning by Bernelinus (about A.n. 1020), in the 
" Liber abaci " (1202) of Leonardo of Pisa, and in 
Widman's Arithmetic (1489). So much for the 
multiplication-table. (The fact that Pepys had such 
trouble in learning the multiplication-table is of course 
no proof that schoolboys and others had then (1662) 
only just begun to use it, and that it was then little 
more than 100 years old ; other great men have been 
without a gift for arithmetic.) 

The story of the arithmetical operations is similar. 
Eutocius (5th century a.d.), in his commentary on 
Archimedes, gives various long multiplications differ- 
ing from ours only in the arithmetical notation 
used. Theoii of Alexandria (4th century a.d.) divides 
1515° 20' T5^ by 25° 12' 10^ and extracts the square 
root of 4500® in degrees and sexagesimal fractions by 
a procedure which, allowing for the difference of 
notation, is the same as ours. Long multiplications 
in the Treviso Arithmetic (1478) arc done in a way 
'exactly equivalent to our method, and in some cases 
they are written out in exactly the same form. So 
with long divisions, which appear, in the same form 
as with us, in an Italian MS. of about 1460 (see D. E. 
Smith, op. cit. p. 462), and in printed works by 
Calandri (1491) and Luca Paciuolo (1494). It is true 
that some ancient systems of numerical nomenclature 
expressed certain numbers on a subtractive principle : 
cf. the Roman undeviginii and duodeviginti for 19, 
18, etc., and the numeral signs iv., cxc., etq. The 
Babylonians, too, used the same principle commonly, 
if not so systematically : e.g. we find 118 written as 
120 minus 2, and 27 as 30 minus 3. Possibly the 
" complementary " multiplication owes its origin to 
this feature of the Roman numeral system. But there 
seems to be no trace in India, Arabia, Egypt or Greece 
of the " complementary" method of multiplication. 

Such being the facts, few, we imagine, will agree 
that arithmetic was dominated continuously from the 
earliest times to the sixteenth century by “ calcula- 
tion by deficients," and that our modern arithmetic 
was a Minerva-like offspring of that century. 

Prof. Brockwell finds indirect evidence for his 
theory in a multitude of allusions in literature w'hich 
hint at odd systems of numeration and curious 
processes of calculation. He draws mostly from 
Hebrew and Biblical sources and states a number, of 
interesting puzzles, e.g. " Why from time immemorial 
had aleph, the first letter of the Hebrew and Phoenician 
alphabet, the index both of 1000 and of t ? " " Why, 

when speaking of the seven days of the first creation 
story, did the mediaeval Hebrew exegetes describe 
them as seven thousand days ? ", and so on. These < 
puzzles may no doubt offer a considerable field for 
further research into primitive arithmetic. 
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We may observe incidentally that our author 
assigns Philolaus to the 5th century a.d. (instead of 
B.C.), making Isidorus, Bishop of Seville (a.d. 560 -63O), 
" a little over a century later." He also speaks 
of Proclus, the Nco-Platonist, as " the Egyptian 
mathematician "I 


University and Educational Intelligence. 

Liverpool. — Applications are invited for the Derby 
chair of anatomy, the duties of which post will begin 
on January i next. The latest date for the receipt of 
applications by the registrar is October i . 


A demonstrator is required in the department of 
mathematics of the City and Guilds (Engineering) 
College, South Kensington. The latest date for the 
receipt of applications and statement of qualifications, 
by Assist. Prof. Klugh, at the College, is August 30. 

Applicatio.ns are invited for two research assistant- 
ships in the Physical Laboratory of the University of 
Toronto. Candidates must be university graduates 
with special training in physics. Applications should 
be sent to ITof. J. ('. McLennan at the University. 

Applications are invited for the professorship of 
surgery in the University of Otago, New Zealand. 
Particulars of the appointment and a form of applica- 
tion may be obtained upon written request to the 
High Commissioner for New Zealand, 415 Strand, 
W.C.2. The completed form must be returned by 
August 31. 

As part of the Vacation Course for Teachers 
arranged by the West Riding Education Committee 
at Bingley, Mr. Wilfred Mark Webb, general secretary 
of the Selborne Society, gave a lecture and demonstra- 
tion on August 12 dealing with " The Cinematograph 
in Education." He considered two aspects of the 
subject, namely, the use of moving pictures in the 
ordinary curriculum in connexion with the definite 
teaching of various subjects in which it is recog- 
nised that they may be helpful, and during oiit-of- 
school hours foV broadening the pupils* outlook. He 
strongly emphasised the need at present of super- 
seding the lantern slide only when it i.s advisable to 
represent movements which are going on, or can be 
introduced as an improvement upon the still picture, 
and even upon the blackboard, in the building up of 
drawings, diagrams, or maps, or by making models 
work upon the screen. 

In continuation of the policy of training aircraft 
apprentices in the skilled trades of the Royal Air 
Force, two examinations for the entry in January 
next of more than 500 boys, betwx'en the ages of 
15 and Tbi at the time of entry, will be held on 
October 17 and November 4 respectively. The 
closing date for the receipt of completed forms of 
application for the first examination, which is an 
" open " competition conducted by the Civil Service 
Commissioners, is August 28, and for the second 
" limited " competition, which is carried out by the 
Air Ministry in conjunction with the local education 
authorities, the forms of nomination must be received 
in the Air Ministry by October 7. For the former, 
forms of application can be obtained from the 
Secretary, Civil Service , Commission, Burlington 
Gardens, London, W.i. For the latter, nominations 
can be obtained through headmasters of schools. 
Advisory Committees for Juvenile Employment, the 
Boy Scout Association, and officers commanding 
Territorial Cadets. 
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A “ FKDKRALisATioN ’* of the London Institute of 
Historical Uosoarch in the interests of students in all 
liritisJi universities has for some years past been 
advocated by Sir Jiichard J^odge, and he was able to 
announce at the universities’ conference of May 10 
that the idea Jiad been adopted by the Council of the 
Institute. In America a movement of a similar 
character lias been set on foot with the object of 
ulilisinj^ in the future more fully than in the past the 
mat' -rial and scholarly resources at Washington for 
jinrjioses of graduate study and research by students 
from all jiarts of the United States. The attitude of 
the leaders of the movement is summed up in a phrase 
used by J^rof. Leuschner of California in a paper 
presented last November to the Association of Ameri- 
can Universities: “ Kvery graduate school should 
extend to Washington." Prof. Ueuschner went on to 
say that American gnidiiate students move about 
more and more freely and that this development is 
not merely due to the advice of deans and professors 
but is increasingly due also to the scholarly initiative 
of the students themselves. He admitted that this 
freedom is " imjiedcd at times by a • ertain /oral pride 
or prorhicialism of departments anti tlicir representa- 
tives, who fear loss of students and of prestige by 
carrying it to its logical conclusion." He sbited, 
however, that it is fully recognised that few univer- 
sities can undertake distinguished work in many 
branches. On the important question whether fellow- 
ships are allow'ed to operate as impediments to free 
migration, he went no further than to say that he 
hoped no fellow'ships are being maintained that arc 
not ])rimarily established for the fullest enjoyment of 
great opportunities in the held of scholarship and 
research. 

'I'hiv report of the Imperial ICducation ('onfereiice 
C'onimittec on the use of the cinematograph in 
education has been issued recently (H.M. Stationery 
Ollice, loi-f. Ti'. net). Not the least part of the 
value of the report lies in the extracts from memoranda 
submitted by inspectors and secretaries of education 
who have watched experinionts, by heatlmasters who 
hav(‘ introduced iilms into their schools, and by 
teachers who have actually used the cinematograph 
in teaching. 'I'he positive conclusions reachecl are 
those whicli are fairly obvious : namely, that the 
cinematograph can be of real value as an adjunct to 
present methotls, and that it should be recognised 
as part of the normal ecpiipment of educational 
institutions, especially for use in teaching nature 
study, geography, science, and industrial processes. 
It is noteworthy that those who have had practical 
teaching experience with the instrument are much 
more enthusiastic than are others. Though nothing 
is said in the report, opinion seems to be swinging 
round to the view that tiie classroom rather than the 
picture theatre is the place for educational work with 
the lilin. Importance is rightly attached to the fact 
that projectors and screens lunv exist cpiite suitable 
for use in a classroom, and that the technical ditfi- 
culties wdiich used to prevent their n.se have dis- 
appeared, though the dilficulty of cost remains. The 
absence of suitable films is, however, referred to 
again and again. One hint is given, that lilms 
should not take longer than ten minutes to run 
through : the writers of this note w'ould say five ; 
but this does not carry us very far. The crux of the 
problem is reached when the ('oinmittee says that the 
lilms " which are procurable are unco-ordinated and 
do not lit in wdth one another or wdth the ordinarv 
school syllabuses." It is the w'ell-thought-out teach- 
ing syllabus which dominates the .situation, and 
lilni producers who desire to get the patronage of, or 
to help, teachers must take account of it. 
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Early Science at the Royal Society. 

August 26, 1663. It being related by Mr. Oldenburg 
the .secretary, that he had been desired by Monsieur 
Ludolf, councillor of the duke ' of Saxe-Ciotha, to 
procure from the socuety, for a domestic of that prince, 
who was to bo sent into Egypt and Ethiopia, some 
instructions of inquiries fit to be made in those parts ; 
the .society desired Mr. Boyle, Mr. Henshaw, and other 
1.' embers to draw' up some queries for that purpose. 
b\ni(»ng these was one, " Whether, tho’ the plague 
be iu*\'er so great before, yet on the first day of the 
ri\ c*r’s increase, the plague not only decreaseth, but 
absolutely ceaseth ; not one dying of it after ? "] 

August 27, 1662. Upon the occasion of the manu- 
scri]>l philosophical books, wdiich W'ere presented to 
th(i .stjciety for their examination, and received a good 
character from those members, wdio had read them, 
it was ordered, that no books pre.sented to the censure 
of the society shall receive approbation from them ; 
but onlv, if the .society think fit to refer such books 
to oiKi or more of the fellows, esteemed by them coni- 
jK'tent judges thereof, that the report made thereof 
to the society by such fellows, may be communi- 
catefl to the authors of the books thus pre.sented; 
and that it mav be signed by one of the secretaries. 

August 28, 1661. Dr. Clarke read a paper eiitituled 
" C)b.servations on the humble and sensible plants 
in Mr. Chitlin 's garden in St. James’s Park, made 
August o. i()Oi." — Mr. Boyle presented the book 
w hich he had published since the order w'as made, 
that every member, wdio should publish any book, 
should give oiu* to the society’s library. 

August 29, 1662. In the afternoon of this day the 
pre.sidcnt and council, with other members of the 
S(jciety, w’aited on the king, to return him the thanks 
of the society for the patent of their establishment. 
'Hie president made a speech to his majesty ['I'liis 
extols the king’s grace and favour, and expresses 
" our firm resolution to pursue sincerely and unani- 
mously the end— the advancement of the knowledge 
of natural things, and all useful arts, by experiments.”! 

1678. His grace the Duke of Norfolk being 
present at this meeting, rencw'cd the declaration 
of his gift to the Society of the Arundelian library ; 
and gave his consent and direction for the removal 
thereof : and that the}' should have liberty to 
exchange such books thereof, as w'ere duplicates, or 
which they should think not so proper for their use, 
for others" of ecpial value. His grace added, that 
Sir William Dugdale had presented him with a 
catalogue of books of heraldry, as he in the name of 
the heralds had desired. But upon perusal of the 
same finding many of them to be such, as did not so 
properly belong to the bu.siness of heraldry, the duke 
w'as desirous, that Sir Kobert Redding and Mr. 
Kvelyn w'ould peruse the .said catalogue, and consider 
what were most proper for the college of heralds, and 
wiiat might be more proper for the use of the Society, 
and t(j moderate and adjudge the matter betw'een the 
Society and college. But it w'as his grace’s further 
pleasure and desire, that in ca.se the Society should 
be dissolved (which it was his desire and hope they 
never would be) the said library might revert to his 
heirs. 'Hie Society by the mouth of the president 
returned his grace their most humble and hearty 
thanks for tliis his truly noble present : and ordered 
Mr. Hooke to take care, that the determination of 
the matter between them and the college of heralds 
might be made with all convenient speed ; and that 
thereupon the books should be forthwith removed 
to Gresham College. — Mr. Henshaw moved, that a 
fair catalogue of them might be made, to be delivered 
to the duke to remain in his grace’s custody. 



Societies and Academies. 

Paris. 

Academy of Sciences, July 21. — 'M. Guillaume 
Bigourdan in the chair. — A. Lacroix : The grained 
eruptive rocks of the archipelago of Kerguelen. 
Complete analyses of twelve rocks collected by 
M. K. Peau ; including nepheline syenites, phonolite, 
quartziferous syenites, biotite granite, trachyte, and 
eucrite. The.se rocks suggest the existence of much 
older volcanic formation than the lava constituting 
the main formation of the archipelago. — Paul Appell : 
The movement of a heterogeneous fluid mass, sub- 
mitted to the mutual attraction of its particles, round 
its centre of gravity. — ^A. Haller and (iVlme.) P. 
Ramart : The preparation of the monoalkylpulegones. 
— Ch. Moureu, A. Lepape, and H. Moureu : The 
radioactivity of some thermal springs of Madagascar 
(the Antsirabe basin) and of Reunion. Determina- 
tions of the radium emanation in the gases from 
seventeen springs in Madagascar and eight in Reunion 
have been . made. Minute amounts of thorium 
emanation were detected in one spring only. — Gabriel 
Bertrand and Hirosi Nakamura : The comparative 
physiological importance of iron and zinc. Experi- 
ments on young mice show that a deficiency of zinc 
in the food produces a more marked effect on growth 
than a deficiency of iron. — Charles Rabut : The 
sounding of darns and chimneys. — E. Mathias : The 
terminal forms of flashes of lightning. — M. de S4guier : 
The isomorphisms of certain groups. — Emile Jouguet 
and jNIaurice Roy : The paradox of d’ Alembert in the 
case of compressible fluids. — J . Guillaume : Observa- 
tions of the sun made at the T-yons Observatory, 
during the fourth quarter of 1923. Observations 
were made on 56 days, and the results are given in 
three tables showing the number of spots, their dis- 
tribution in latitude, and the distribution of the 
faculsD in latitude. — R. Jarry-Desloges : Contribution 
to the study of the disaggregation of the southern 
polar-cap of the planet Mars. — Charles Platrier : 
Contribution to the study of various physical pheno- 
mena by transformation of linear differential equations 
into integral equations. — L. Dunoyer and P. Toulon : 

A remarkable property of the positive column of the 
mercury arc. Action by the influence of external 
sheaths. — L. Vegard : The luminescence of solidified 
gases and their application to cosmic problems. — 

G. Bruhat and M. Pauthenier : The aUsorption of 
ultra-violet rays by carbon bisulphide. — J. Errera : 
The solid state looked at from the electric point of 
view ; dispersion in the Hertzian domain. — j. 
Escher-Desrivieres : Polonium carried down by 
silver chloride. A quantitative study of the removal 
of polonium from .solutions by precipitation of silver 
chloride, the solution containing variable amounts of 
hydrochloric acid, sodium chloride, and potassium 
chloride. — J. H. Le Bel : Small variations in the heat 
disengaged by various specimens of radium bromide. 

A specimen of radium bromide, placed in a Dewar 
tube in a cellar 20 metres below ground, gave a per- 
fectly steady temperature rise, which, however, once 
or twice a month, showed a slight fall. A second 
apparatus, placed under the same conditions, indicated 
the same minima at exactly the same times. The 
phenomenon appears to have its origin outside the 
radium, and it would be desirable to repeat the ex- 
periment elsewhere, preferably in America. — James 

H. Brennen : The carrying down of polonium by 
colloids. The colloid is precipitated by an electrolyte, 
and the amount of polonium in the precipitate deter- 
mined. It depends on two factors ; the time that 
the polonium has been in contact with the colloid 
before precipitation and the time that the precipitate 
has been allo\yed to stand before filtration. Colloidal 
silver or ferric hydroxide retains practically all the 
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polonium (97 to 98 per cent.).— D. Yovaaovitcb : An 
apparatus for measuring the heat disengaged by 
radioactive bodies. — Jean Thibaud : The 7-rays of 
very great quantum and the photo-electric origin of 
the natural ^ spectrum of radium. — Andre Job and 
Guy Emschwiller ; The photochemical limit and the 
energies of linkages. — H. Gault and F. A. Hessel : 
The pyrogenic dissociation of hexadecane. The 
apparatus used has been described in detail in an 
earlier communication. Analyses of the gas and 
liquid produced are given for seven temperatures 
varying between 390*" C. and 815® C. — P. Langlais 
and J. Goby : Contribution to the study of e.s.sence of 
iris. In addition to the constituents already known, 
the presence of six saturated fatty acids has been 
proved, caprylic, pelargonic, capric, undecylic, lauric, 
and tridecylic acids.- -Marcel Del6pine : The trans- 
formations of the pinenes by acids. — Max and JNlichel 
Polonovski ; The degradation of the hydrogenated 
derivatives of eserine. — Pastureau and H. Bernard : 
Ethyl-trimethyl glycerol. — Alphonse Mailhe : The 
decomposition of animal wax. A study of the de- 
.structive decomposition of beeswax in the presence of 
catalysts. — Pierre Viennot : The boring of Abatilles, 
near Arachon. — Emile Belot : The application of the 
principles of the dualist cosmogony and of i.sostasy 
to the study of various geological problems. — J. 
Cabannes : The transparency of the atmosi)here. — 

J. Liouville : The corals harmful to the trawlers of 
Morocco.— Mile. Y. Manager: The use of sodium 
chloride as a standard in analyses of sea-water. — 
Rene Soueges : The embryogeny of the 'J'yphacea^. 
The development of the embryo in Sparganium 
simplex, — Mine. Paul Lemoine : The distribution of 
the calcareous algae (Corallinaceae) according to depth 
in the Mediterranean. — Andr6 Mayer and L. Plantefol : 
The water exchanges of mosses with the atmosphere. 

— Andre Charriou : The absorption of potash by 
humic acid. — F. Heim and R. Audubert : The 
agglutinating power and coagulating power of 
coagulation agents towards rubber latex. — Ladislas 
Smolik : The influence of electrolytes on the total 
surface of the elements of the soilT — R. Fosse, Ph. 
Hagene, and R. Dubois : The gravimetric estimation 
of cyanamide as xanthyl-urea. — Jules Amar : Tjie 
preservation of living tissues. The solution proposed 
contains sodium phosphate, 3 0, sodium bicarbonate, 
3*0, and sodium chloride, 2 0 in water looo. Advan- 
tages are claimed for this solution over the solutions 
of T,ocke, Ringer, and Biedermann. — Auguste Lumi^re 
and Henri Couturier : The toxicity of normal .sera. — 

L. Mercier : Geomyza sabulosa, a microdiptera with 
reduced wings ; loss of the faculty of flight in this 
species as a result of the drosophilian process. — G. 
Athanassopoulos :• The geographical distribution of 
fresh-water fishes in Greece. — Mile. Kostritsky, Mine. 
Toumanoff, and S. Metalnikow : Bacterium tunii- 
faciens in the grub of Galleria mellonella. — M. Wein- 
berg and A. R. Pr6vot : The use of anatoxins for the 

preparation of antigangrene sera. Paillot : The 

etiology and epidemiology of grasserie (a disease of 
the silkworm). — ^Mme. Jean Frangois-Pirey : The 
influence of sunlight on the development of a soil 
protozoa, Colpoda cucullus. 

Sydney. 

Royal Society of New South Wales, May 7. — R. H. 
Cambage : Presidentia,! Address, Australian resources 
of liquid fuels. Mr. Cambaj^ expressed the opinion 
that it is imperative the most intense research should 
be undertaken to devise, on commercial lines, .some 
method of treatment of coal by which a very much 
higher percentage of liquid fuel may be extracted or 
manufactured from this commodity than is obtained 
by present-day methods in connexion with coking, 
or that some" other process, such as that of com- 
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t)nstioTi of finely fliviclocl particles, may be perfected, 
by which tlie powder may be obtained rlirect from coal 
without converting it into oil. 

June 4." Dr. ('. Anderson, president, in the chair. — | 
C'.. Hedley : Differenthd elevation near Sydney. Two 
raised terrat'es of marine' erosion situated on the ocean 
sid(^ of North I lead are described. The highest is ele- 
vated about thirty feet, 'this pair of raised beaches 
again appears three miles to the westward. But there 
the highest is f)nly about eight feet instead of thirty 
above Ihci present levcd of erosion. The conclusion is 
flrawn that this dilferential movement is the result of a 
fohl or earth wave at least six miles wide and thirty feet 
high. — \V. G. Woolnough and J. f.. Somerville : A 
contribution to the geology of the 1 rwin Kiver Valley of 
We.stern Australia, 'two strongly uncon formable Pre- 
Cambrian formations are distinguished. The w'cll- 
devcloped PcrnKj-Carbcjiiiferoiis system is zonally 
subdivided chielly on a lithological basis. Tlie 
glaciohjgy is described in some <letail. Reasons are 
advanced for regarding as Caiiiozoic (Plateau Jicds) 
much of the formation previously thiscribed as 
Jura.s.sic. Well-marked step-fanlting towards the 
Indian Ocean is indicated. The probability of the 
existence of economit:ally important deposits of coal 
and salt is considered remote. 

Linnean Society of New South Wales, May 'jS. — 
K. C. Chisholm : Kiicalypts of the lilue Mountains 
and their defined areas, dhirty-four species of 
iMicalypts have been observed by the author on the 
Jtlue Aiountains and the distribution of tho.se .species 
in this region is recorded. — J. K. Malloch : Notes on 
Australian Diptcra. No. ii. Note.s on a number of 
species in the subfamilies .Xnthomyiina*. Pliaoniiiiaj, 
and h'anniime. Nine .species are described as new, 
and a key is given to the three Australian species of 
Jlyleniyia.- — K. Veitch and W. Greenwood: J'lie food- 
plants or hosts of some Jnjian insects. Part 2. — 
r. Steel : Observations on Helix as pern in Australia. 
'Phis shell is usually considerably smaller and always 
lighter in weight in various parts (jX .Vustralia and in 
New Zealand than is normally the case in JCurope. 
H is identified with the var. tenuior Shuttl. Other 
varieties fouml near Sydney lire vars. depressa Paul 
and puncilulata Bandoii. A specimen distinctly 
approaching the cornute form was atso found, but no 
sinistral examples have been met with. Marked 
diminution in size of the shell in the adult, following 
prolonged, dry, hot conditions, is noted. 

line 25. — Mr. R. H. Cambage, president, in the chair. 

V. Docters van Leeuwen and H. H. Karny : Two 
new thrips-galls and their inhabitants from New South 1 
Wales. Descriptions of the occurrence of lluoplo- 
thrips bagnulli on Eandia chartacca, ami of Crypto- 
ihrips {?) inturquens and Euoplotlirips bagnalti on 
Smilav uHstyalis. — A. JM. Lea : On some Australian 
Scaraba'idiv. The paper deals with cockchafer 
beetles; notes 011 various species are given, and 
thirty-eight species, mostly of the subfamily Melo- 
lonthides. are ilescribcd as new. — C. Iredale : Results 
of Roy Bell’s ]\Iollnscan Collections. The collection 
here studied is onlv one of half a dozen made at 
important zoological points on and about the Aus- 
tralian coast for the purpose of elucidating geo- 
graphical problems. The twofold Bay Mollusca agree 
i'll species and genera with those from Sydney, but 
entirely lack a northern Australian element, and 
show a small percentage of southern Australian forms, 
a number of additions df such species being made to 
the N.S.W. fauna. A few new species w’ere secured, 
while the line series, in perfect condition, of many 
species have already furnished important results, 
such as the viviparous nature of some Turritellid 
inollnses and the polyphyletic nature of the Mino- 
lioid group of Trochoids. A most important feature 
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of a few dredgings made in 50-70 fathoms is the great 
re.semblance between the molluscan fauna at present 
living at that depth and the fo.ssils of the Upper beds 
of the Muddy Creek deposits. 

Vienna. • 

Academy of Sciences, June 12. — U. Lammermayr : 
On the dispersal of warmth-loving plants in the Mur 
district. Researches on the light- and climate-relations 
of the stone pine. — F. Ris ; Odonata, describing 16 
species, two from the WhiteNile previously undescribed. 
— H. Spandl : Freshwater Amphipodes including those 
cf the Caspian Sea and of Lake Baikal and of sub- 
terranean waters, and a discussion of the migration of 
marine Amphipodes into fresh w'ater. — ^V. Brehm : New 
Fntomostraca from the Handel-Mazzetti expedition 
lo China. — K. Dittler and A. Kohier : Experimental 
researches on disentangling potassium-sodium felspars. 
Reactions of this sort have been recognised for KCl - 
.NaC'l, but so far little has been done on the silicates. 
Diffusion in the solid condition can be showm to take 
place in thin sections. Perthite W'as heated in an 
<‘lectric resistance furnace for 500 or more hours to a 
tt'iuperatiire of about 1000®. After heating, the differ- 
ence in Ihe refraction of the two components of perthite 
had completely vanished. The capacity of albitc and 
orthoclasc to diffuse into each other at high tempera- 
ture's, and w'hilst still solid, is favoured by the circum- 
stance that these felspars can form mixed crystals. 

June 20. — Kerner-Marilaun : Solar-climatic tem- 
peratures in paliEozoic anticpiity. — H. Handel-Maz- 
zetti : Rian tie novie Sinenses. More new^ plants from 
China, varieties and species of Juniper, C'amellia, 
l^obelia, and J ,contopodium. — L. Kolbl : The tectonic 
of the granite peaks in the High Tauern. — R. Kremann 
and R. Gruber- Rehenburg of Graz : Electrolytic con- 
ductivity in molten metal alloys, 6th communication. 
Researches on the electrolysis of some copper alloys — 
CuZn, CnSn, ('uAg, CuAl. In Cu-Sn a small dis- 
placement f)f ('ll to anode, of Sn to cathode ; a 
somewhat greater displacement in Cu-Al, of Cu to 
cathode, A 1 lo anode. — R. Kremann and O. Benda : 
Electrolysis of Ag-Pb alloys, Ag to cathode, Pb to 
anode. — R. Kremann and H. Drazil : Gn the influence 
of substitution in the components of binary solution 
equilibrium, 45th communication. The binary phase- 
duigram of benzhydrol with phenols and amines. — E. 
Muller : Calculation wdth Falt-products in its applica- 
tion to figures of the second degree in space. A new 
method of calculation having the advantage of great 
brevity, particularly with complex quantities. 

Official Publications Received. 

Malayan Agriculturt), Handbook cniiipilerl by tliA Department 

' Agriculture, F.M.S. and S.S. (Rritish Empire Exhibition edition.) 
Pp. V I :{Ol -f-iv. (Kuala Lumpur ; nci#artmnnt of Agriculture.) Is. 

Agricultural Uosenreh Institute, Pusa. Bulletin No. : The External 
Morphology and Bionomics of the commonest Indian Tick (Ilyalumtna 
a'l/if/ttium). By Mohammad Sharif. Pp. 25 + 5 plates. (Calcutta : 
Government Printing Ollloe.) l ruiiee. 

Ueport on the Administration of the Meteorological Department of the 
OovciTimeut of India in 24. Pp. 10. (Simla : Goverumeiit Press.) 
2 annas. 

Union of South Africa : Deimrtment of Agriculture. !>th and 10th 
Ue{H)rtH of the Director ot N'elerinary Education and Research, April 
Pp. S23. lOi. Reprint No. 18 : Phosphorus in the Live Stock 
Industry. By Sir Arnold Thoiler, Dr. H. H. Green, and Dr. P. i J. Du 
Toil. Pi). 47. Od. (Pretoria : Government Printing and iStatiouery Oflice.) 

Forestry in Brunei and T.}ibn.m : a Statement compiled for the British 
Empire Forestry Confereuce, Canada, l‘.»23. By G. E. S. Cubitt. Pp. 8. 
(.Singapore : Government Printing Office.) 

Federated Malay States. Report of the Secretary for Agriculture, 
Straits Settlements and Federated Malay States, for the Year li)23. 
Pp. U). (Kuala Lumpur.) 

United States Department of Agriculture. Department Bulletin No. 
1223: The European Elm Scale in the West. By Frank B. Herbert. 
Pp 20. (Washington : (Government Printing Office.) 10 cents. 

Jamaica. Annual Report of the Department of Agriculture for the 
Tear emled 31st December li>23. Pp. 30. (Kingston, Jamaica : Govern- 
ment Printing Office.) 

Board of Education. Regulations for Whitworth Bcholarsliips 1925. 
52nd edition. I’p. 15. (London: II. M. Stationery Office.) 2d. net. 

The Development of the Hokkaido Imperial University. Pp. 79+3 

nlntPR. fRannem. .Linan ; TTnlct-nlrln TmnnHal TTnivprsit.v ^ 
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The China Indemnity Bill. 

C HINA is perennially a land of contrasts. This 
holds not merely in material things that strike 
the eye — such as nodding the head to say no, shaking 
it to say yes \ putting on the roof of a house before 
laying its foundation ; ending the book on the page 
where ours begins — but in spiritual things also, such 
as being content with an ethical system rather than a 
religion, but making its practice an inalienable part 
of the inner man. Nor does the spirit of contrast end 
here. It affects, to his surprise, the foreigner, and 
in particular the Englishman, who lives and works 
in China. Day by day in business matters he is in- 
convenienced by Chinese un punctuality, by their waste 
of time, their avoidance of definite statement, their 
shrinking from responsibility, their superstitions ; but 
when challenged as to the outcome of it all, he acknow- 
ledges, as recently a Consul-General did at a social 
gathering, that though he is at times iinnoycd or angry 
with them, yet when he thinks of the Chinese, he 
remembers mainly their honesty, their habitual 
courtesy, their good humour, so that liking and even 
affection becomes his ultimate attitude. 

Another aspect of this spirit is presented by the 
Times of August 9, which includes both an article 
fromu correspondent entitled “ A Way to help China ” 
and a leader on Chinese Problems.” The latter, 
while indicating how important to British trade 
would be even a slight improvement in China’s present 
political conditions, supports the views expressed by 
its correspondent as to the value of co-operation, 
and declares “ the line of action he proposes will lead 
to success. Others will mean confusion and failure.” 
The contrast seen here amounts to this, that while 
our contemporary, by means of letters from its well- 
informed correspondent in Peking, has continuously 
pointed out the increasing antagonism, amounting 
even to danger to life, which foreigners at present 
experience in China, the article in question, which 
advocates as its one aim the cultivation of Anglo- 
Chinese friendship, is commended as being “ an 
admirable and directly practical way of making British 
influence felt in China in its most fruitful form.” 

We now turn to the way there proposed for helping 
China : to devote to education practically the whole — or 
say nine-tenths — of the British quota of the Boxer 
Indenmity Fund, amounting 'to 400,000!. a year and 
payable until 1945. The article first directs attention 
to certain defects in the China Indemnity Bill, which 
in the House of Commons has passed its second reading 
and the report stage : its purposes are as yet indefinite, 
but an amendment, tabled in fact by members drawn 
from all three political parties, proposes that these 
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j)urpos(!S, like those adopted by Japan and the United 
States in the same matter of indemnity remission, 
shall be definerl as educational or cultural/' This 
amendment will probaldy be adopted, for Great 
llriUiin, pressed by both the United States and Japan 
in the Chinese markets, cannot afford to take a lower 
line, even in name, tlian they. In that case, the 
Advisory Committee which the Bill proposes to set 
up to advise the Foreign Secretary w'ill have to be 
constituted ac('ordingly, and should contain not only 
[)ersons having knowledge and experience of educa- 
tional and medical work, but also, in view of the great 
and increasing importance of female education, a 
('hinese w'oman, w'ho, like her compatriot proposed to 
be included on the Committee, should favourably 
impress Chinese opinion l)y appropriate scholarship 
and educational experience. 

'J'o us, the article is of particular interest, because 
it boldly states that there is only one way to help 
C!hina permanently and radic ally : that is, by educa- 
tion, and, moreover, an (education which includes 
scicmce. This assumes that no ground more favourable 
than education exists for the promotion and exercise 
of friendly relations l)c tween Britisli and Chinese, The 
field includes, of course, such institutions and activities 
as universities, colleges and medical schools, and the 
promotion of scientific research in them and in related 
institutions. If the right method be adopted, it 
will be possible to bring home to the Chinese, who are 
both a shrewd and a responsive people, tlie value to 
('hina of including in the curriculum of higher educa- 
tion, as well as the study of science, that of letters, 
and of making it possible for Chinese . youth to 
ac(|uire some of the characteristics wliich mark the 
traditions of Public School education in England at 
its best — its spirit of initiative, of independence of 
character, of the desire for corporate well-being and 
voluntary service. 

As there is only one way of radically helping China, 
so there is only one method of making this help 
permanent. The method is that of co-operation. 
This should be full and continuous, alike in formulating 
any general plan and in carr}ing it out in detail. 
To ensure that co-operation should be of this kind, 
at once real, and personal, and officially rccc^gnised, an 
indispensable condition is that an admixture of Chinese 
and British members should be an element in the 
constitution of the Foreign Office Ad vi.sory Committee, 
the lo('al Committees in China, and the Boards of 
Management of all aided institutions, whether under 
Chinese or l^ritish management. This principle has 
been initiated and commended by the foresight of the 
Foreign Office in arranging for the inclusion on the 
Advisory ('ommittee of “at least one citizen of the | 
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Republic of China." It remains to extend the p/’in- 
ciple and to apply it comprehensively. Local Education 
Committees, which would act under such general regu- 
lations as the Advisory Committee will draw up, might 
be formed in each of China's eighteen Provincial 
capitals, the Chinese and the British Chambers of 
Commerce there each nominating one-third of the 
members, the remaining third being partly ex officio 
and partly co-opted or nominated. In the case 
of Provinces not having a British Chamber of 
(bmmerce, it would not be difficult, by nomination 
or co-optation, to provide the necessary third, since 
not more than four members at most w^ould be 
rc(|uired. A similar method might be employed in 
providing the admixture of representatives upon 
Boards of Management of higher educational institu- 
tions, wherever situated. 

The Advisory Committee as the central authority 
would itself deal with central institutions such as univer- 
sities, and with central activities such as 'medical work, 
scholarships, and Chinese students. As to these 
activiti(‘s, it may be noted : that the Anglo-Chincse 
community, in all their representations to the British 
Governnuait, have emphasised the high value of 
Jiritish mi'dical work, of which they are rightly proud ; 
that scholarships stand for the Chinese tradition by 
which learning opens the way to distinction and a 
career; and that Chinese expenditure on students, 
wdiich would involve a Chinese Institute in London 
and a subsidised hostel, would tend, by means of 
mutual international intercourse and understanding, 
partly to open tlic world to China and partly to open 
China to the world. 

Jf some Anglo-Chincse critic should object that the 
Chinese are not ripe for this equal hand of fellowship, 
the answer must be : first, that nothing is so uplifting 
as this gesture, provided it be continued long enough 
to show that it is real ; and next, that not even the 
keenest detractor of China will deny the pervasiveness 
among her people of the characteristic of responsive- 
ness. In this the Chinese are faithful to the teaching 
of their great sage, who, when Lao-Tzu challenged his 
great maxim, “ Return good for evil,” by asking, 

“ With what then will you recompense kindness ? ” 
replied, “ Recompense injury with justice, and recom- 
pense kindness with kindness.” 

This then is the way to help China : by cultivating, 
on both sides, the power to forget past injury ; by 
enabling each nation to realise, through real and 
comprehensive co-operation in education, the best 
characteristics of the other ; and by both fully 
accepting the truth that education, while it is 
always a venture of faith, holds, as no other move- 
ment does or can, the promise of the future. 
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Probability in Theory and Practice. 

Assurances stir la vie: calcul des primes. Par Henri 
Galbrun. {Traiti du calcul des probabilitis et de ses 
applications, par £mile Borel. Tome 3 : Les 
Applications de la thiorie des probabilitis aux 
sciences iconomiques et biologiques, fascicule i.) 
Pp. vi + 311. (Paris : Gauthier-Villars et Cie, 1924.) 
35 francs. 

pAiments de la thiorie des probabilitis, (Cours de 
la Faculte des Sciences de Paris.) Par Prof, fimile 
Borel. 3® edition revue et augmentee. Pp. vii -f 226. 
(Paris : J. Hermann, 1924.) 18 francs. 

T he treatment of the subject of probability has 
developed in recent years mainly in its applica- 
tion to statistical research, and a large amount of work 
has been produced in attempts to express frequency 
distributions or correlation surfaces in mathematical 
terms or in measuring correlations and periodicity. In 
all these researches a practical object was to be attained, 
and there is almost unlimited scope for further de- 
velopment, but there still remain two classes of books 
on probability, which are exemplified by Prof. BorePs 
“ elements and Dr. Galbrun’s actuarial text-book, 
which are but slightly connected with modern 
statistical work. 

Prof. BorePs book is an excellent example of the 
treatment of probability whicli begins with games of 
chance and drawings from urns ; it leads, through the 
approximations to factorials, to the normal curve of 
error. Prof. Borel discusses geometrical problems, 
shows the Gaussian treatment of errors of observation, 
gives Bayes’s theorem, and then indicates the promised 
land of statistical investigation and tells us of some 
of the m«any fascinating places we may find there. 
But he leaves us, as it were, at Mount Horeb. The 
book is already known in its earlier editions as a good 
text-book on the subject within the limits indicated, 
but it ends at the point where many modem readers 
begin to be most interested. 

Dr. Galbrun’s subject, in some respects, begins 
after the interest of most readers has expired, for 
actuaries are bound to assume that they know the 
probabilities of death in order to make their calcula- 
tions, and modern work has been mainly concerned in 
finding ways of interpreting the statistics on which 
the probabilities are based. Unlike the well-known 
English text-book writers, however, Dr. Galbrun 
attempts to bridge this gap, as he discusses the 
errors ’’ involved in some of the probabilities, endow- 
ments, and annuities with which he deals, and it is 
this part of his work that calls for special comment. 
In statistical work it is customary when calculating a 
coefficient of correlation, or a mean, or some other 
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function, to set out after the result the probable error 
of the figure reached as some indication of the devia- 
tions that will arise in such cases, and #the natural 
course w'ould appear to be to adopt some such method 
in dealing with the values that an actuary requires. 
The matter is, however, more complicated than that 
of the means to which we have referred. There are 
not only the deviations that arise in the original 
statistics, but also, even if the true probabilities of death 
in the future were known, there would be deviations 
from these probabilities just as there are deviations 
from the probability of a head falling in a coin-tossing 
experiment where the probability is known. Dr. 
Galbrun does not iittempt to give the probable errors 
of various actuarial functions, but makes estimates of 
what we may call a “ safety margin which will cover 
99 per cent, of the rases. This margin could, in 
theory, be used as a loading to the premiums charged, 
but if it were used for small classes of business it 
might, by increasing the premiums, reduce the amount 
of business and so render the loading insufficient on 
the theory adopted. Any such loading must, in prac- 
tice, be regarded somewhat broad-mindedly, and Dr. 
Galbrun has not striven after extreme accuracy but 
has used rather rough approximations. 

We may now turn fqr a moment to some other 
points in the work. In many ways it follows familiar 
lines, with an unfamiliar notation, and the methods of 
working out the values of annuities, assurances, and 
premiums require little comment. We are a little 
surprised, however, to find that in the evaluation of 
certain complicated benefits, Lubbock’s formula is 
used, so that a number of differences have to be cal- 
culated and the arithmetic becomes troublesome. The 
customary method in Great Britain of using Simpson’s 
or some similar rule seems preferable. In a few cases, 
also. Dr. Galbrun spoils his effect a little by using an 
approximation when an accurate result presents no 
real difficulty, and we would willingly have given up 
some of the work on survivorship annuities for a concise 
treatment of apportionable annuities. 

The book concludes with an appendix of thirty 
pages discussing mathematically the application of the 
law of error to the probabilities of death, and in this 
connexion we would throw out a word of warning. 
The probability of dying in a year at the ages that are 
most important in practice are small (they are less 
than 0-02 at ages under 55), and when the probabilities 
become relatively large, as in extreme old age, the 
number of cases becomes small. It follows, therefore, 
that the normal curve of error should only be used 
with a certain amount of discretion. Partly, no doubt, 
owing to the series in which the particular volume is 
included, and partly, possibly, owing to Dr. Galbrun’s 
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personal inclination^ his book is more mathematical 
and less clearly identified with the business of life 
assurance th^n the English text-books. The actuary 
on the Continent is less obviously the man of business 
than the actuary in England. 

As we have seen, Prof. Borel indicates at the end of 
his book the interesting developments which lie outside 
its scope ; it is not belittling, but appreciative, to say 
that there is room for similar development beyond 
where Dr. Galbrun’s book ends, and tliat comparatively 
little has yet been done. 

Electrical Instruments. 

(1) Eleclrical Measurifjj^ Instruments, Part i ; Com- 
mercial and Indicating Instruments. By Dr. C. V. 
Drysdale and A. C. Jolley. Pp. 440. (London : 
Ernest Benn, Ltd., 1924.) 555. net. 

(2) Electrical Vibration Instruments: an Elementary 
Text-hook on the Behaviour and Tests of Telephone 
Receivers, Oscillographs, and Vibration Galvanometers. 
(Engineering Science Series.) By Prof. A. E. 
Kennclly. Pp. xi + 450. (New York: The Mac- 
millan Co. ; London : Macmillan and Co., Ltd., 
1923.) 30^. net. 

(i) T N the preface to their book on Electrical 
1 Measuring Instruments,” the authors state that 

‘‘ some apology would seem to be necessary for issuing 
yet another book on electrical instruments.” It is 
true that a certain number of books of varying merit 
have appeared within the last few years, but the authors 
need be under no apprehension as to the need for the 
book which they have just published. 

A book on electrical measuring instruments such as 
that which has been produced by Messrs. Urysdalc 
and Jolley is of permanent value. It contains a fund 
of information about their design, the materials used 
in their manufacture, and the precautions that should 
be taken to secure accuracy, which will render it of 
very great value to instrument makers and electrical 
engineers. If one tests the book by looking for in- 
formation on the less-known instruments, one seldom 
fails to find it. The only serious criticism which may 
be offered is the comparatively meagre information 
given about the qualities of cobalt steel. This material 
is being used in increasing quantities in Great Britain, 
and a large amount of research work on it has been 
carried out within the last few ^ ears. 

The volume opens with a short account of the general 
principles involved in the measurement of electrical 
currents. Tlio second chapter deals with mechanical 
design, and the \'arious types of ammeter, voltmeter, 
and wattmeter are classified in ac('ordance witli their 
methods of control. Much useful information is given 
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on such subjects as the properties of cylindrical springs 
and the arrangement of damping vanes. There is an 
interesting note on pivots and on the methods of 
manufacturing them to ensure good wear. In this 
and the following chapters such matters as the mounting 
of the series resistances of voltmeters, the design of 
reactances for minimum power factor, the construction 
of condensers with zero temperature coefficient, the 
methods of constructing pointers and scales, and of 
leading in the conducting wires to instruments, are 
discussed with great care and thoroughness. It is 
the study of points like these that makes the difference 
between a good instrument and a bad one. Chap. iii. 
deals with the quickness of action of instruments, 
and the considerations in the design that are important 
from this point of view ; fundamental electrostatic and 
magnetic theory is discussed, and among other matters 
the legal definitions of the units of current voltage 
and resistance are included, and also some elaborate 
tables of the working constant of instruments made 
by diffenmt manufacturers. 

One of the most useful parts of the book is Chap, v., 
which deals with the properties of electrical materials. 
After a general account of the ordinary materials used 
as conductors, and those employed for insulating wires, 
some figures are given for the most suitable current 
densities to use in ammeter coils, and for the resist- 
ance per volt in voltmeters. The thermo-electric 
properties of alloys are discussed in detail, and the pro- 
perties of the material known as “ Therlo,” which has 
been produced in the United States as a substitute for 
manganin, are included. 'Some interesting data are 
given of the dielectric strength and insulation resistance 
of dielectrics. Evershed’s well-known work on the effect 
of moisture on insulation is dealt with, as well as the 
less-known work of Thornton on dielectric constants. 
No account of insulating materials nowadays is complete 
which does not give some data relating to bakelite 
and its derivatives, and a good deal of information is 
to be found about it, as well as about bitumen and 
impregnating materials. In dealing with magnetic 
substances, some useful data are given of the Ileusler 
alloy, including its hysteresis loss for a good range of 
flux density. Yensen's vacuum iron is mentioned, and 
figures relating to it are given. The remaining chapters 
of the book deal with the properties of the principal 
types of instrument, namely, moving coils instruments, 
soft iron instruments, dynamometer types of volt- 
meters, ammeters, and wattmeters, hot-wire instru- 
ments, and electrostatic instruments. 

The figures and tables that are included in these 
chapters must have involved careful and elaborate 
research, both in obtaining the necessary data and 
in classifying them. They provide a very valuable 
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compendium of information about present-day instru- 
ments. ' . 

This book should be on the shelves of all electrical 
engineers and instrument makers." • 

(2) Dr. Kennelly's work on telephone receivers and 
other vibrational instruments is well known, and his 
method of considering the characteristics of telephone 
receivers as reciprocating decide motors has been 
widely recognised. He says in the preface, " The basic 
idea in the subject-matter is that every electrical 
vibration instrument possesses a motional impedance 
diagram, which is its fundamental form and is capable 
of disclosing many electro-mechanical characteristics 
of the instrument.” 

The book starts with an account of the Bell telephone 
receiver, and describes the various types which are 
now being manufactured. A considerable part of the 
subject-matter in the following chapters describes the 
researches Dr. Kennedy and his assistants have made 
on tlic vibration of the telephone diaphragm, and the 
collection of these papers into' a book will be of great 
value to those who are interested in this subject. 
Nowadays, when the clear reproduction of speech and 
music is occupying the attention of so many people 
interested in broadcasting, the book should be of 
especial interest. Not only does Dr. Kennedy deal* 
very thoroughly and completely with the telephone 
receiver, but his book also contains a very good account 
of the various forms of vibration galvanometer which 
are now in use in light-current laboratories, as wed as 
many of the different forms of oscillograph. In this 
connexion the oscidographmeter which Dr. Kennedy 
has devised is described. All those who are interested 
in light - current electrical measurements and the 
development of the telephone will find that this book 
is a necessary addition to their libraries. 

Mendelian Studies. 

Siudia Mendeliana : ad centesinmm diem natalem 
Gregor a Mendelii a grata f atria celebrandum, Adiu- 
vante ministerio Pragensi edita. Pp. 415. (Apud 
** Typos,” Brunae, 1923.) 50 KC. ; i J dollars. 

T he centenary of the birth of Gregor Mendel was 
celebrated at Brunn in 1923 by an international 
meeting of biologists. In ‘‘ Studia Mendeliana ” are 
collected twenty-four papers written in honour of the 
occasion. The inclusion in this volume of several papers 
on general evolution, of others on cytology, anthropo- 
the evolution and inheritance of sex, and lastly 
on the transplantation of tissue in relation to specific 
difference, illustrates the variety of the modem de- 
velopments which have grown out of Mendel’s funda- 
mental discovery. 
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Among the papers on evolution is one by Prof. 
Lotsy on the importance of hybridisation in the pro- 
duction of new * forms both in Naturetand among 
domes-ticated races. Prof. V. Haecker writes on the 
ori^n and clas^cation of racial characters, and 
advocates a close analysis of their occurrence in related 
forms from an evolutionary point of view. Prof. 
Witschi discusses the theory of orthogenesis, specially 
in relation to the evolution of sex. He regards sex 
differentiation as forming an orthogenetic series, cul- 
minating in forms with complete sex differentiation 
and determination at the reduction division. But the 
coincidence between sex determination and the re- 
duction division is unessential, as shown by haploid 
and diploid hermaphrodites in animals and plants. 
From Witschi’s own experimental work on rudimentary 
hermaphroditism and sex inheritance in local races of 
Rana, he concludes that they represent stages in the 
passage from the hermaphroditism of the Chordata to 
the highest forms of sex differentiation and determina- 
tion at the reduction division. Differences between the 
local races of Rana he attributes to quantitative changes 
in the sex genes, brought about by indirect action of 
external conditions — an interpretation closely akin to 
that of Goldsclimidt in his work on inter-sexes in 
L)nnantria. 

Working on Drosophila, Prof. Mohr has found a new 
case of the interesting phenomenon named by Bridges 
deficiency,” this term indicating the loss or inactiva- 
tion of a section of a chromosome involving several 
genes. Hitherto such cases have been found only in 
sex-linked characters, but here the second chromosome 
is affected. Mohr makes the suggestion that all the 
dominant mutations in Drosophila which are known to 
be lethal when homozygous may turn out to be due to 
“ deficiency.” A report on the progress in the cyto- 
logical and genetical investigation of the genus Crepis 
is made by Babcock, Collins and Mann. It is remark- 
able that the cross, between C. setosa with four pairs, 
and C. biennis with twenty pairs of chromosomes, has 
given a hybrid with twenty-four pairs of chromosomes, 
and this hybrid has proved to have some degree of 
fertility. The authors regard this as an indication that 
more than one pair of homologues exist in the C, biennis 
group. 

Dr. W. E. de Mol writes on heteroploidy and cross- 
fertility in Hyacinthus orienhlis. He found both diploid 
and heteroploid forms to. be self-sterile, but cross- 
fertilisations in general gave good seed. Heteroploid 
fomis frequently arise as bud sports on diploids, and it 
is of special interest that these will not cross with the 
forms from which they derive. 

In her essay on the transplantation of living tissue, 
Frl. Erdmann discusses the work of Leo Loeb on the 




“ individual differential ” in newly-born rats and 
guinea-pigs of known breeding. Loeb found that the 
closer the relationship the more successful were the 
transplantations. The sliglitest difference in relation- 
ship affected the results, even brother to brotlier trans- 
plantations ])eing more successful than tliose from 
parents to children. From the work of Spemann it i: 
known that such individual distinctions arise during 
the development of the embryo, and Erdmann anc 
others have suggested a parallelism with inltTspecific 
fertility. Nevertheless, Loeb has shown that in Rana 
tetnporaria these distinctions are independent of, or 
subsidiary to, the specific differential. Of gniat interest 
is Erdmann’s observation that interspecific transplanta- 
tions in Ranu are facilitated by an intermediate period 
of growth of the graft in various media. C. 1^. 

Oceanography. 

An Introduction to Oceanography : with Special Refer- 
ence to Geography and Geophysics, My Prof. Janie.’- 
Johnstone. Pp. xii -1-351. (Liverpool: University 
l^ress of Liverpool, Ltd. ; London ; lloddcr and 
Stoughton, Ltd., 1923.) 155. net. 

O C!EAN 0 GRAPIIY is an extraordinarily com- 
posite subject ; it touches on almost every 
branch of science, from the astronomical theory of the 
tides to the biological significance of the plankton. For 
this reason it is difficult for the student to weld the very 
varied facts at his disposal into a single consistent body 
of knowledge. Herein lies the value of a book such as 
this, which brings out the general theory in a clear and 
very readable manner without unneces.sary detail. 

After a brief description of its morphology, the 
probable origin of the world-ocean is discussed. This 
leads naturally to the consideration of its depth and the 
character of the bottom and the nature of the ocean 
margins. Great stress is rightly laid on the very small 
vertical scale of the surface features of the earth. Two 
cha])ters. tlicn follow on the chemistry and pliysics of 
sea-wat(T. In tl'c chapter on the tides, the author has 
attempted with very fair success the difficult feat of a 
non-mathematical exposition of the theory of their 
production. The oceanic circulation is described and 
explained very clearly, so that the significance of the 
underlying causes can be fully appreciated. 'I’he final 
chapter on secular changes in the ocean is perhaps the 
most interesting and suggestive, and fixes in the mind 
the ideas put forward in the rest of the book. 

When so wide a field is covered it is almost impossible 
for the standard to be maintained throughout. The 
chapters on the chemistry and physics of sea-water are 
not quite so good as the rest of the book. In the 
section on the hydrogen ion concentration of sea-water, 
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the notation has been confused, the symbol pH being 
u.sed at first (p. 149), where it is obvious that the hydrogen 
ion concentration, Ch, is referred to, although later 
“ pJI ” is correctly defined and expressed (p. 153). In 
the description of the effect of cooling a solution of 
sodium chloride (p. 185) it is incorrect to say that 
“ The quantity of ice formed increases, the quantity of 
sodium cliloride crystals formed also increases and the 
concentration of the solution remaining unfrozen 
increases.” As the eutectic is approached, either pure 
ice or pure sodium chloride crystals separate according 
to the initial concentration of the salt. Not until the 
eutectic is reached do salt crystals and ice separate out 
together (inde “ A System of Physical Chemistry,” 
vol. ii., W. C. McC. Lewis, pp. 247 and 248). 

The explanation on page 186 of why ice formed from 
sea-water lloats is strange. The expansion of water 
I on solidification has been overlooked. The ice formed 
I from sea-water is not only lighter than sea- water but 
is lighter than fresit water, since its specific gravity 
is al)otit 0 92 (i)ide “ Handbuch der Ozeanographie,” 
Maud I., Dr. 0 . Krtimmel, p. 507). 

Apart from these sections the book is excellent, and 
it is hoped that they will be revised in the next edition. 
The illustrations are well done, and there is a good 
appendix which can be referred to for literature. There 
are few misprints ; the formula at the top of p. 147 
should read “Q = P.K/T,” and on p. 191, line 18, 
“ more” should read “ less,” while on p. 187 “ NaS04” 
should read “ Na2S04.” 

Our Bookshelf. 

(1) Outlines of Fungi and Plant Diseases : for Students 
and Practitioners of Agriculture and Horticulture, By 
F. T. Bennett Pp. xi + 254. (London: Macmillan 
and Co., Ltd., *1924.) 75. 6rf. net. 

(2) Practical Botany, By Rai Bahadur K. Rangachari. 
Pp. iii -f- 1 14. (Madras : Government Press, 1923.) 
18 rupees. 

(3) British Mosses and How to Identify Them, By 
J. H. Crabtree. (IIow to Identify Series, No. 19.) 
Pp. 63. (London ; The Epworth Press, 1924.) 
T5. 6 d. net. 

(4) Plant Shidies, By Prof. James A. Todd. (Founda- 
tions of Nature Study Series.) Pp. 151 . (Edinburgh : 
A. Baxendine and Sons, 1924.) 2s, 6 d, net. 

(5) The Nature-World of London, By Walter Johnson. 

I : Trees and Plants. Pp. viii + iiS + S plates. 
(London ; The Sheldon Press ; New York and 
Toronto : The Macmillan Co., 1924.) 35. net. 

) Mr. Bennett’s book on fungi and plant diseases 
has been written more particularly for students of 
agriculture and horticulture. It should serve its 
purpose very well. The first part gives a general 
account of the fungi, with a short classification and 
the life histories of a number of members of the various 
groups. The second part deals with plant diseases as 
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such. 'I'he modern study of this subject only began 
about 1866, but has developed in many aspects in 
rc(Tnt years. The chapter dealing with the general 
aspects of parasitism, such as infection, resistance, and 
immunity, might very well have been considerably 
<'xtendcd. Tn later pages all the better known fungus 
diseases of cro])S, from myectozoa to rusts and bacteria, 
are clearly described, together with their effects on 
the host plant and methods of treatment. In con- 
nexion with wheat rust, the important developments 
since the “ bridging ’’ theory was generally held are 
only referred to in a footnote. The volume will be 
useful to all those who wish to acquire a general know- 
ledge of plant diseases. Its conciseness and arrange- 
ment will appeal to the student. 

(2) 'rhe second work on our list is a small book 
of laboratory exercises to accompany the author’s 
“ IManual of Elementary Botany for India.” The 
plants studied and illustrated arc chiefly tropical forms 
such as DoUchos lablab, Arachis hypogeea^ and Andro- 
pogon sorghum, which are nt)t generally examined in 
European laboratories. Tlie figures, many of which 
are pliotomicrographs, would have been clearcT in some 
cases if they had been taken with a higher magnification. 
'Fhe book is in three sections, the first dealing wdth the 
morphology of root, stem, leaf, flower, and fruit ; the 
second with physiology, in which various simple 
experiments are outlined ; and the third with Crypto- 
gams. 

(3) The author gives in small space popular descrip- 
tions of about sixty of the commoner jjritish mosses. 
On each page two species are described, with photo- 
graphs of the species on the accompanying page. 
Technical terms are avoided, but habitats, and in some 
cases localities, are given. This popular treatment 
should enable moss-lovers to recognise genera, and in 
many cases species, without much difficulty. The 
photographs usually show the habit without attempt- 
ing to portray any further detail. 

(4) Mr. Todd’s book is one of a series on the founda- 
tions of nature study. It is intended for teachers who 
are conducting school classes in this subject. Beginning 
with a short chapter on the cellular structure of plants, 
tliere follow others equally brief on the various plant 
organs, vegetative reproduction, plant identification, 
trees and cryptogams, with a final chapter of notes on 
ecology. The definition of a flower (p. 53) is not very 
liappy, and some of the figures suffer from their small 
size. Those who have had no previous acquaintance 
with botany would find it of greatest use. 

(5) The charmingly written little book of Mr. Walter 
Johnson is full of lore concerning the trees and other 
plants of the London area, as they are knowm to the 
author. Botanist and layman alike can find entertain- 
ment in its pages. The historical trees referred to 
include Nelson’s mulberry and Captain Cook’s “ cotton 
tree,” which is a balsam poplar. Chapters on the wild 
flowers and weeds of London are equally entertaining 
a(,‘counts of plants found in the commons, gardens, and 
open spaces of London. In the final chapter on 
London’s mushrooms and toadstools, many of the 
common forms are mentioned, including some of those 
found in wine cellars. It is to be hoped that the 
author’s promise of a further volume on other phases 
of Nature in London will be carried into effect. 
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Kitdb al-ilm ahmuhtasab fi zira^at a^-^ahab : Book 
of Knowledge acquired concerning the Cultivation of 
Gold. By Abu’l-Qasim .Muhammad ibn Ahmad al- 
‘ Iraqi. The Arabic text edited with a translation 
and introduction by E. J. Holmyard. Pp. iv + 62 
+ 53. (Paris: Paul Gcuthner, 1923.) n.p. 

Mr. Holmvard in the introduction to his book remarks 
justly that the investigation of the original sources 
of Arabic chemistry has scarcely yet been attempted.” 
The most important work was that of Berthelot, yet 
owing to the limited range of works studied, particularly 
in the case of Jabir ibn Ilayyan, it is likely that some 
of the conclusions of the great French historian of 
chemistry' ma y requ ire modification. A reaction against 
the ratluT premature generalisations of Berthelot, which 
are most warml>' supported by those who have no 
knowledge of the original sources, has undoubtedly set 
in, and the further investigation of Arabic sources by 
those competent to undertake the work will no doubt 
provide information of groat interest to students of the 
history of chemistr\'. 

The text published by Mr. Holmyard is a small 
treatise by a thirtcentli-century Arabic alchemist. The 
intrinsic interest of the work is not very great : the 
theory that all metals arc really the same and differ 
only in unessential properties, which may be removed, 
is Aristotelian, but the assumption that “ the metallic 
substance freed of such accidental properties is gold ” 
seems unusual, and, as Mr. Holmyard says in his 
introduction, was opposed by other Arab chemists, 
including Ibn Sina Avicenna ”), who held that each 
metal is distinct. The author speaks of the “ two 
leads,” the two coppers,” and so on ; some materials 
will ‘‘ turn copper yellow with the yellowness of gold,” 
but “ do not make it complete,” As the Latin Geber 
says, tiitia will “ citrinise copper of a good yellowness,” 
but he adds that it is to be taken only for “ the lesser 
work,” i.e. for deception only. The comparison of the 
elixir, which is to transmute metals, with the remedy, 
which is to cure disease, is instituted. Many names of 
Greek-Egyptian alchemists, such as Zosimus, Agatho- 
demon, Maria, etc., are mentioned : the first as “ the 
Jew ” ; Khalid ibn Yazid and Marianus also appear. 
The “ Art of the Egyptians ” is chemistry. All this 
points clearly to the sources : Arabic chemistry came 
from Hellenistic Egypt in the first instance, and one 
of till' important questions to which further research 
will disclose an answer is how much original %ork the 
formerly much vaunted Arabic alchemists really did. 

Mr. Holmyard must be congratulated on his book, 
and readers will look forward to the conclusions he will 
perhaps draw from the study which has enabled him 
to produce it. Of the Arabic text the reviewer is unable 
to offer an opinion, but it has been looked through by 
Prof. Browne and Mr. Steele, who are experts. 

J. R. P. 

VHMditi. Par Prof. £mile Guyenot. (Encyclopedic 
scientifique : Biblioth^que de Biologic gencrale.) 
Pp. 463. (Paris : Gaston Doin, 1924.) 19-80 frs. 

The scientific experimental study of heredity may be 
said to have begun with the present century. The 
views of the early hybridisers were too vague, and were 
based upon results too varied and indefinite to lead 
anywhere. Moreover, the work of the nineteenth 
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century was re([uired to build up an edifice of knowledge 
concerning organic structure and development, the 
nature of sexual reproduction, and the structural 
basis of heredity, before definite views of the laws of 
inheritance could be propounded and act;epted. But 
in the last twenty-four years advance has been rapid, 
because all these and other lines have converged upon 
the solution of the (‘entral problem of heredity. Where 
all was formerly hazy and nebulous, results are now 
seen to l)e clean-cut and precise, continually opening 
up further vistas of understanding concerning the 
relations between the details of organic structure as 
we find them, and the laws and excerptions to the laws 
of inlieritance as they are developed by experimental 
work. 

While the advances in Mendel ian heredity, sex 
chromosomes, etc., have been rapidly incorporated 
into biology on acx^ount of their fuiKlamental cliaracter, 
)'et to the lay mind heredity remains for the most part 
an unintelligible and almost mystical “ forcef’’ Even 
the medical profession remains in an uninstructed 
condition regarding a subject which vitally concerns 
their daily activities. 

Any book which spreads the modern knowledge of 
heredity is therefore to be welcomed, and the volume 
before us, by Prof. Guyenot, should be very useful in 
this resrpect for French-speaking peoples. The author’s 
definition of heredity is w^orth quoting : “ L’hcredite 
consiste dans la totalitc des realisations morphologiques 
oil physiologi(iucs que le descendant tient de ses 
parents.” 

The volume is divided into three sections. 'J'he 
introduction begins with a cluqiter on the continuity 
of living matter as the basis of heredity. The .sections 
deal with the laws of hybridisation, the chromo.some 
tiieory of heredity, and ^^cndelian anomalies. In the 
last, such topics as hyperdac'tyly in fowls, lethal fac'tors, 
cytoplasmic inheritance, and xenia are discusscxl. 'Fhe 
final (diapter is devoted to inheritance in man. While 
containing little or nothing that is new to the gcnetici.st, 
the book presents a useful summary of recent advances 
in this field. The number of Drosophihi mutations has 
now reached more than 300, not 100 as the author 
states. R. R. G. 

Human Protozoology. By Prof. Robert W. TTegner and 

Prof. William H. Taliaferro. Pp. xix + 597. (New 

York : The Macmillan Co. ; London : Macmillan 

and CS., Ltd., 1924.) 4.50 dollars. 

This work has been prepared primarily for the use of 
students in the authors’ course of protozoology in the 
School of Hygiene of the Johns Hopkins University, 
but it will be of great use to students pursuing similar 
courses in other institutions, and to medical officers 
who desire a concise statement of the facts of proto- 
zoology. Emphasis is rightly laid on the value of a 
study of parasites from lower animals, which are 
often more easily obtained than the allied species 
occurring in man, and serve as excellent material for 
practice in technique and in the study of life-cycles. 

In the general introduction to the organisation of the 
protozoa, structure and modes of division are considered. 
Tlie following chapters deal in turn with the main 
groups of protozoa, the structure and life-history of 
representative genera and species being described and 
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careful reference made to the methods of spread of 
those w'hich occur in man. A chapter is devoted to 
the genetics and the physiology of reproduction in the 
protozoa, and a final chapter gives useful information 
on the diagnosis of intestinal protozoa. A well-chosen 
list of books and memoirs on protozoa occupies some 
fifty pages, there is an adequate index of authors and 
of subjects, and the volume is excellently illustrated 
by clearly drawn figures. 

" In reviewing a w'ork which is so well done it is almost 
ungracious to ask for more, but here and there the 
authors might consider whether in their next edition 
they could add a few further details ; e.g. in the chapter 
on Hx'mosporidia (exclusive of malaria) it would be 
u.scful to have some account of the life-history of Piro- 
pla.sn)a, incompletely known though it be, and of 
Theileria parva, a short account of Proteosoma, and a 
refcTcnce to Mrs. Adie’s work on Haemoproteus. 

The authors are to be congratulated on the produc- 
tion of this excellent manual. 

A Check-List of British Birds : With a Short Account 
of the Status of Each. Compiled from “ A l^ractical 
Handbook of British Birds.” By H. .F. Witherby. 
Pp. 78. (London : 11 . F. and G. Witherby, 1924.) 
3^. Gd. net. 

Ormtiiolo(;ists will welcome this little book, which is 
jnint(‘d on one side only of the paper for convenience 
in labelling or for the making of notes. The fact that 
it is taken from the “ Practical Handbook of British 
Birds ” is a sufficient guarantee that it is up-to-date and 
correct in all matters ornithological and iiomcnclatoriaL 
From tlu; biological point of view, it is very in- 
structive to look down the*^ages of tlie book and note 
whicdi of tlie spec'.ies remain binomial, which have run 
into trinomials. The latter, of course, are in the great 
majority — a sign o[ the enormous amount of geo- 
graphical \'ariation which patient research reveals* 
The problem is to understand why some species show 
this tendency to break up into geographical races or 
subspec'ies, while others remain invariant. The lack 
of variability in some of these may be apparent only,, 
due to our ignorance ; but this cannot be true of the 
Chough, the Snow-Bunting, the Brambling (the specific 
name of which, by the way, contains a misprint), the 
Meadow-Pipit, the Waxwing, the Lapwing, the Redwing, 
and many others. Sometimes whole groups, such as> 
the Tits or the Wheatears, seem to show excessive 
variability, while the Anseres contain an unusually 
large proportion of “ unsplit ” species. 

iJie evolutionary biologist should pay more attention 
to the rich mine which the labours of the systematist,. 
most notably in the group of birds, have opened up 
for him. J. S. H. 

Exercises on Ordnance Maps. Selected and arranged 
by C. H. Cox. Pp. 60 + 12 maps. (London; G* 
Bell and Sons, Ltd., 1924.) is. ^d. 

ELEMKNTAkY and advanced exercises are based on 
twelve sections of different scale ordnance maps of 
various styles. Concentration on map work of this 
nature is the best introduction to the study of geography* 
Even if some of the questions are a little far-fetched as 
exercises on the maps, the book is excellent and deserves 
to be widely used. in schools. R. N. R. B. 
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Letters to the Editor. 

The Editor does not hold himself resfomible for 
opinions expressed by his correspondenis. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naturk. No notice is 
taken of anonymous communications^ 


On the Vibrations of Air in Or^an- Pipes of 
Unusual Shapes. 


In 1867-68, when I was Principal of La Martinidre 
College, Calcutta, I made some experiments on 
organ -pipes in conjunction with the Cathedral 
organist, Mr. Frye, who was trying to rebuild a small 
organ on which to practise in his own room. His 
problem was how to get pedal-tones from pipes 
smaller than the regulation minimum, namely, 8 ft. 
stopped diapason, a very inconvenient size in an 
ordinary house. 1 studied his “ Hopkins and Rim- 
bault,” and became quite fascinated with the subject, 
chiefly on its scientific and mathematical side. 

Mr. Frye supplied the first hint for a solution of 
the problem. He noticed how low were the tones 
given by a large bottle with a small neck, when 
blown across the mouth like a flute. For example, 
a bottle which stands easily in a space i ft. high on 
a base 4! in. in diameter gives the note Bass Ei>, 
the pitch of an open diapason pipe about 6 ft. 8 in. 
from mouth to top. But the practical difficulties 
in the way of making a pedal “ bottle-stop '' proved 
too much for him'. 

I found my available text-books useless, and had 
to invent .the mathematical investigation for myself. 
A “ bottle-pipe is really two pipes of unequal 
diameters, joined together by a flange from the outer 
edge of the smaller pipe with the mouth-piece, to the 
inner edge of the larger stopped pipe. The text-books 
give the formulae of vibration in a unitorm cylinder, 
either open or stopped. I took these formulae for 
the two separate parts, and made them fit at the 
junction by the two conditions, that the air-pressures 
must be the same for both, and that with each 
swing the volume of air thrown from the small part 
into the large must be equal to the volume returned 
by the large into the small. Hence 1 deduced the 
formula 


tan mh . tan mk = 


area of mouth-part 
area of stopped part “ /?*' 


where h and k are the lengths of the two parts, y and 7? 
their radii, and m is proportional to the vibration- 
rate of this composite pipe, so that if / be the 

length of the open diapason of the same pitch. 

This formula shows that h and k arc interchange- 
able, so that the mouth-part may be short and the 
stopped part long, or the reverse, without altering 
the pitch. It is also easy to see that the lowest note 
will be obtained by making the two parts of the 
same length. This form gives us a new kind of 
organ-pipe which I call a Bicylindron. If r be the 
radius of the mouth-part, and if that of the stopped 
part, and h the length of cither half, then 

y2 y 

tan® mh = g2 or tan mh = ± 7^* 

where as before ml — ir gives the length / of the 
tone,'' as estimated by organists ; i.e. Bass C= 
ft. tone ; Tenor C = 4 ft. tone, etc. 

That the above formulae arc accurate enough for 
practice T liave proved by making zinc models with 
suitable measurements. 

It can easily be seen from this formula that a 
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Bicylindron “ stop can be made of two varieties. 
If r<R the pitch will be lower than that of a stopped 
diapason of the same total length, 2A. If the 
pitch will be higher ; but it will be lower than that of 
an open diapason of length 2h, For a pedal-stop, of 
course, r must be less than R, 

But Hopkins and Rimbault " gave another 
solution. There is an organ in Oxford, with a 
Pyramidon stop, invented by Ouseley. Each pipe 
is an inverted pyramid, closed at the base, with a 
mouthpiece at the narrow end, near the apex. The 
writer is astonished at the low note such pipes give 
in comparison with their height ; but he attempts 
no explanation of the mystery. To the mathe- 
matician such a pipe is merely a conical pipe, closed 
at the broad end. My copy of Besant^s “ Hydro- 
dynamics," said not a word about conical pipes, 
though almost all reed-pipes in an organ have open 
conical resonators. So I had to invent the theory 
for myself, and found out the formula, which gives 
the fundamental note and the overtones, namely, 

tan mh = mk, 

where h is the distance from mouth to base, and h 
from vertex to base, m having the same meaning 
as before. 1 verified Ibis formula by a few small 
zinc models. It is not given in Basset's Elementary 
Hydrodynamics" (1890), nor ,in Lord Rayleigh's 
" Theory of Sound " (1894). The latter works out 
the theory of open conical pipes, and shows that they 
are, in pilch and in harmonics, equivalent to cylinders, 
as organ-builders know by experience. Basset 
perversely limits himself to conical pipes without any 
motith piece ; so that his investigation is useless for 
the Pyramidon, But I have worked out the pfoblem 
from the data given by both authors, and deduced 
from either the formula given above. Both authors 
give the formula for the mouthless pipe, namely, 

tan fnk = mk, 

which is merely a particular case of my formula, 
when h — k ; i.e. when the mouthpiece is run down to 
a mere point at the vertex. 

From the formulae given above, mathematical 
readers can prove that, space for space, a Bicylindron 
always beats a Pyramidon for depth of pitch.- For 
example, if the breadth at the stopped end be 9 inches 
for both, and the breadth at the mouth 3 in., and 
the height from mouth to stopper be 2 ft., the 
Pyramidon gives nearly a 6J ft. tone, while the 
Bicylindron gives a tone rather lower than gf ft. 

But the all-important consideration has not yet 
been noticed. In an organ everything depends upon 
‘‘quality of tone"; and it is now an established 
axiom tJiat quality of tone depends upon .the pro- 
portionate admixture of harmonic overtones. The 
standard musical instruments — violin, piano, and 
organ — all give the complete series of natural musical 
harmonics, the vibration-rates of which are propor- 
tional to the series 

2, 3, 4, 5, etc., ad infinitum. 

There is one exception in the organ. The stopped 
diapason can give only the odd harmonics, i, 3, 5, 
7, etc. The octave harmonics, which make the tone 
bright and clear, are all cut out. Thus a stopped 
diapason can give a soft sweet tone, but can never 
give the full rounded ring of the open diapason. Its 
chief advantage is that it takes up only half the space 
and saves half the cost in materials. 

Now the formulas given above prove that the 
overtones of a Pyramidon are all incommensurable 
and therefore unmusical. The best voicer in the 
world can make nothing out of it beyond a dull 
humming note. But with the Bicylindron all we have 
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to do is to make the ratio r : /? exactly equal to 
tan Trjn, where n is any integer, and we shall get the 
harmonic sequence 

I, n - i, « f i, 211-1, 2n + I, 3« - I, 3w -h i, etc. 

I‘'or pedal notes tlie best values of n are 5. 7, or 9 ; 
these will give octave harmonics. Jf we take w = 5 
we shall get a pipe shorter than the stopped diapason 
of the same pitch in the ratio of 4:5; but its har- 
monic overtones will be the series 

J , -4, 0, q. II, 14, lO, etc.. 

wdiieh should give a far belter (|uality than the 
ordinary slopped diapason. 

Jiut the best of all for quality is thew/j Bicylindron, 
the length of which is two-thirds that of the open 
diapason of the same pilch. 'Ihis pipe has the 
harmonic secpieiice 

r, 2, 4, 5, 7, 8, 10, t\, 13, 14, lO, etc. 

This pipe, if properly voiced, should make a solo 
stop with a uniciue lovciliness cjf tone, h' xpe rim en tally 
1 have proved the se(|uence f, 2, and 5. 

I worked out my formuKe in the case of a double 
conical pipe, niatle of two cones joined together at 
the broader e(|ual ends, each tapering to a smaller 
month in opposite directions. riuj result can be 
found by a very pretty calculation from the formuke 
given by Basset or Lord Rayleigh ; it is 

m sin mil - ^ * 

where h and A’ have the meaning given 

above for the Byramidon ; h' and k' the cor res})on< ling 
(piantities for the second cone ; and m gives as 
before the vibration-rate of the whole pipe, which 
is of lower pitch than an open cone of the .same 
length. 'J'his double pipe is intended for reed-.stops, 
which need a cone tapering to the narrow reed-tube. 
By taking h* — h or /?/2 we can get all the harmonics 
of the 0])en cone //' ; and l)y giving suitable values 
to A* and k* we can ensure that the fundamental tone 
shall be an exact double octave below the open cone 
A', thus gaining the conditions for good cpiality. 
Hence we lind in cither case 

1 I _ ^ . 
k' ih 

In rSbeS T made four pipes on this plan, using some 
harmonium reeds 1 had by me, of pilch Tenor C, D, 
K, and R. j\lr. Frye tried them in the Cathedral 
organ. \Vc both agreed that the lone was very 
beautiful, when it came on. But there was a distinct 
burr at the beginning and end of the tone, and the 
pipes were .so “ slow of .speech ” that in a cjuick 
run they never spoke at all. Such “ free reeds " are 
probably inappropriate : they are never used by 
English organ-builders. But the experiment shows 
that in expert hands a reed-pipe of this kind might 
be made with a tone of uni(}ue beauty, free from all 
defects of " speech." James A. Alois. 
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and on the quantum theories.^ The presence of the 
second term has been introduced by Kramers for 
this purpose. From the point of view of the virtual 
oscillators of Bohr, Kramers, and Slater, the second 
negative term of Kramers is somewhat dissatisfying, 

I because an oscillator would give rise only to a term 
of the first po.sitive type. 

The present writer has been also considering the 
c^uestion of interaction between radiation and 
(juantised atoms in connexion with the question of 
the Brownian movement of atoms in black body 
radiation. A picture similar to the virtual oscillator 
liiids application jilso in that field. However, the 
exact form of the interaction has been conjectured 
by the writer to be somewhat different from that 
piopo.sefl by Kramers. 

Ihe diifcVence can be illustrated in the case of the 
linear o.scillator. In this case the expression of 
Kramers becomes at long wave-lengths 


P==\n - (n - 1)] 


I 6*2 i_ 

m — v^) m 47r*(i'j® — 


The same result may be also derived as 


In this manner the negative term ma}'^ be avoided. 
In order to satisfy the I^rinciple of Correspondence, 
the dependence of P on v must be in general slightly 
more complicated than that for the oscillator. This 
dependence can be derived from a consideration of a 
" virtual orbit " rather than a virtual oscillator. 
(I am indebted to Prof. Van Vleck for this term.) 
'Fhe " virtual orbit " has the same frequency as the 
" virtual oscillator." How^ever, its reaction to the 
external held is comparable with that of an electron, 
the orbit of wliicli is the mean of all the orbits between 
the two stationary states. (The meaning of " mean " 
is of necessity somewhat indefinite.) It is clear that 
in the general case a properly taken sum of the 
contributions of the various i'/ will give the 
required result. Thus it is sufficient to attribute to 
a transition between a (Quantum .state of quantum 
number 4 -t^, . . . + rj to («,, . . . 7?„) one half 

of the contribution to the polarisation on the classical 
theory due to the terms in frequencies tj . . . 

+ (in Bohr’s notation) in order to satisfy the 

Principle of ('orrcspondence. 

It appears that the form of the theory here outlined 
is better capable of explaining dispersion at long 
wave-lengths (say for an atom in the normal state) 
than the form of Kramers because the characteristics 
of the motion arc of greater influence on the " virtual 
orbit " than on the " virtual oscillator " point of 
view. By introducing a properly taken mean, one 
may hope to obtain the influence of a static field as 
a limiting case of a field considered in the theory of 
dispersion. G. Breit. 

Physics Department, 

The University of ]Minne.sota, 

Minneapolis, Minn. 


The Quantum Theory of Dispersion. 

In a recent letter to Nature (May lo, p. 673) Dr. 
Kramers advanced a quantum theory of dispersion 
which is a generalisation of the theory of Ladenburg. 
The formula proposed by Kramers for the polarisation 
of an atom when put in a wave is his formula (5). 
This formula is stated by Kramers to satisfy the 
condition demanded by the Correspondence Principle, 
namely, that the dispersion due to an atom in a state 
of high quantum number is the same on the classical 
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Through the courtesy of the Editor of Nature, 
I have been permitted to see Mr. Breit's letter, and 
I welcome the opportunity thus afforded me to add 
some further remarks on the theory of dispersion, 
in order to elucidate some points which were only 
briefly touched upon in my former letter. 

In addition to the empirical applicability of a 
dispersion formula of the type (4), the arguments which 

* Prof. J. H. Van Vleck, of this University, has shown, in a publication 
which is to appear soon, that tliis formula satisfies the Correspondence 
I^inciple for the case of the general non-degenerate multiple periodic orbit. 
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led to the proposal of formula (5) rested on the 
classical expression for the amplitude of the secondary 
wavelets which an incident plane wave sets up in a 
system of electrified particles. Consider a system, 
the motion of which is of multiple periodic type, and 
let the electrical moment M in a given direction of 
the undisturbed system, which is supposed to possess 
li independent fundamental frequencies wj, . . . 
be represented by 

M =SC cos (2irw^ + 7), . . . (i*) 

where the frequencies w = ri«j4- . . . and the 
amplitudes C depend on the quantities 
which in the theory of stationary states arc equal 
to integer multiples of Planck's constant h, as well 
as on the set of integer r-values characteristic for the 
considered harmonical component of the motion. 
Let next the incident wave be linearly polarised with 
its electrical vector parallel to the given direction, 
and let the value of this vector at the point where the 
system is situated be given by E cos 'iirvt. The 
electrical moment of the forced vibrations of frequency 
V set up in the system will then be equal to 

0 ,0 

where stands as an abbreviation for + ... 

cl fii 




Now in the limit of high quantum numbers the 
frequencies of the spectral lines connected with the 
different possible transitions will coincide asymptotic- 
ally with the frequencies of the harmonic components 
of the motion, and, according to the C'orrespondence 
Principle, the energy of the spontaneous radiation 
per unit time combined with each of these frequencies 
will be asymptotically represented by the expression 

(2irta)C make the assumption that, 

in this limit, formula (2*) gives an asymptotical 
expression for the dispersion. In order to obtain 
a general expression holding for all quantum numbers 
wo note that, while the frequencies w of the harmonic 
components of the motion are given by the general 
formula 


the exact expression for the frequencies of the 
spectral lines is given by the general quantum relation 


where A// signifies the difference of the energy H in 
two stationary states for which the values of /j, . . . /„ 
differ by rji, . . . rji respectively. The assumption 
presents itself that, in a generalisation of formula 

(2*), the symbol gy has to be replaced by a similar 

difference symbol divided by h. This is just what 
has been done in establishing formula (5). In fact, 
this formula is obtained from (2*) by replacing the 
differential coefficient multiplied by h, by the differ- 

ence between the quantities and 

referring to the two transitions coupled 

respectively with the absorption and emission of the 
spectral line which corresponds with the harmonic 
component under consideration. 

Apart from the problem of the validity of the 
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I underlying theoretical assumptions and of any 
eventual restriction in the physical applicability of 
formula (5], the dispersion formula thus obtained 
possesses tne advantage over a formula such as is 
proposed by Mr. Breit in that it contains only such 
quantities as allow of a direct physical interpretation 
on the basis of the fundamental postulates of the 
quantum theory of spectra and atomic constitution, 
and exhibits no further reminiscence of the mathe- 
matical theory of multiple periodic systems. 

In this connexion it may be emphasised that the 
notation “ virtual oscillators " used in my former 
letter does not mean the introduction of any additional 
hypothetical mechanism, but is meant only as a 
terminology suitable to characterise certain main 
features of the connexion between the description of 
optical phenomena and the theoretical interpretation 
of spectra. This point is especially illustrated by the 
appearance of negative as well as positive oscillators, 
wliich helps to bring out the new feature, character- 
istic of the quantum theory of spectra, that the 
emission and absorption of a spectral line is coupled 
with two separated types of physical processes. The 
fundamental importance of this general feature for 
the interpretation of optical phenomena is, as 
mentioned in my former letter, indicated by the 
necessity, pointed out by Einstein, of introducing the 
idea of negative absorption in order to account for 
the law of temperature radiation. 

H. A. Kramers. 

Institute for Theoretical Physics, 

Copenhagen, July 22. 


Lake Victoria and the Flow of the Yala River. 

During a recent investigation into the epidemio- 
logy of sleeping sickness along the east coast of T.ake 
Victoria, north of the opening of the Kavirondo gulf, 
I observed the following phenomena which I trust 
some readers of Nature may bQ able to explain, for 
1 cannot. 

The river Yala, which enters the lake at this part 
of the coast, passes through swamps which are kept 
back from the lake by sand-banks. Having landed 
here I noted many channels cut through the sand, 
running inland from the lake. The local natives 
said, “ These were made by our forefathers, six genera- 
tions ago, to drain the swamps." 1 pointed out that 
at that moment (about 9.30 a.m.) the water was not 
running out front the swamp but into it from the 
lake at (juite a considerable rate, which I thought 
might be two miles per hour. 

The natives replied that the current ran thus from 
daybreak until two in the afternoon, when it was 
reversed and flowed back into the lake. This is 
the daily routine so long as,^he lake is at the higher 
levels of its seasonal variations ; when it is low, in 
the dry season, the flow through these channels is 
always from the swamp. 

I am much puzzled as to the explanation of this 
iiurnal variation, which cannot be accounted for 
by changes in direction of wind. I was working along 
that coast for several weeks and soon noted that 
the breeze from lake to shore (westerly, here) does 
not commence before 9.30 a.m., often not till ten ; 
until that time, from the small hours, there is a strong 
;ool breeze from off shore. 

I omitted to ask the natives in which direction 
the current flowed during the night : they had said 
* from daybreak," but that profitably means merely 
the earliest time when they noticed it. 

Since it occurred to me that the great loss which 
must take place from the open lake by evaporation 
during Uhe neat of the day might conceivably lower 
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Tropical Colonisation and the Future of Australia.^ 


Jiy Prof. J. W. 

I \ Nfirtli America the presenre of the Negro has 
i introiluced prohleins of inscrutable perplexity 
in SoLitli America a mixed rac'e is in firm possession ; 
in Africa n.s a whole the white man has no elianee as a 
colonist ; and in Soiitfi Africa his future depends on 
some com|)lex measure of segregation. In Asia, only 
in the north and north-west has the white man any 
prospect ol perman(?nt dominion. In contrast to these 
restrictifins, in Australia the funflamental problem is 
the possibility of the occupation of the whole continent 
by the luiropean race. 

When the chief inrush of immigrants into Australia 
occurred after 1850, tlie belief was almost universal 
that the natural home of the white man was in the 
temperate zones aiui that the torrid zone must be left 
to the coloured ra('es. 'riiat policy was accordingly 
adopted by Australia and pursued lor fifty years. The 
troj)ical districts were left open, with varying limita- 
tions, to Asiatic immigration, hew' Asiatics, however, 
took adv'antage of this opportunity, though large 
numbers were eager to enter the cities and settlements 
in the south, where the European had done the pioneiT 
work. In the north the Asiatics were a hindran(*e, as 
they were too few' to help materially, and they were 
sullicient to discourage the entrance of white artisans. 

In 1901 Australia, on federation, found itself faced 
by two problems — the empty north which the open-to- 
Asia policy had not filh'd, and the disturbing cfTcc't of 
indentured c'oolies on white labour. The policy of 
excluding coloured people and working the northern 
plantations with white labour was declared to Ixi a 
physical and physiological impossibility. In 1907, in 
opj)osition to this traditional view', I remarked Aus- 
tralasia,” i. p. 15) that “ medic'al authorities on tropical 
c-limates seem now, however, to be (oming to the 
opinion that this view is a popular prejudic'c which docs 
not rest on an adeejuate foundation.” 'Fhe evidence to 
that effect had been stated in a remarkable ])aper by 
Dr. L. W. Sam bon, ami endorsed by the late Sir Patrick 
Manson, and has been supported by the general trend 
of medical opinion during the past seventeen years. 

The general distribution of mankiiid is in such close 
agreement with the rule that the white race has settled 
in the temperate regions and left the tropics to the 
(‘oloured ruros, that any pnliry inronslstcnt with that 
arrangi'inent must be prepared to encounter a strong 
prepossession to the contrary. Nevertheless, that rule 
is inconsistent with so many fa<'ts that it is not a safe j 
basis for a national policy. In America, for example, 
the whole continent, except for the Eskimo in the north, 
was occupie<.l In' dark-coloured Mt>ngolian tribes, in 
whi('h, according to Elow erand L}'dekker(“ Manmmls/' 
iS()i, p. 752), “ the colour of the skin, notw'ith.standing 
the enormous differente of tlie climate under which 

\n;u\y momlKTS of the gri>up exist, varies bvit little," 
The most northerly part of Europe is occupied hy a 
(vlourcd nuT, the Lapps, In Africa the darkness of 

the skin does not nbvays v%‘iry in accordance with dis- 
tance front the E-quator. 

^ the presidential address, ‘‘ Inter-Racial Problems and White 
Cohm\atinii hi thf Tropics,*' dcUvcretl to Set'tion E (Geography) of the 
Association .it 'roronto on Ancrust 7. 
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Gregory, F.R.S. 

* Supposed Unfavourable Factors in Tropical 
Climate/ 

(a) Heat. — The belief in the unsuitability of the 
tropics for the white man rests on several considerations. 
I Most importance is naturally attributed to the heat, 
as that is the essential difference between the tropical 
1 and other zones. Intense heat is regarded as injurious 
I to people not protected by a dark skin. That view 
oxc rlooks the automatic process by which the living 
body adjusts itself to temperatures even higher than 
. occur in any climate on earth, and that would quickly 
i cook it. if dead. During some experiments by Sir 
i ( harles Blagden in 1774, Sir Joseph .Banks remained 
j ill a room for seven minutes at a temperature of 211° ; 

I and Blagden subsequently stayed at the temperature of 
260 ", while eggs were roasted hard and beefsteaks 
cooked in a few minutes. White men work in furnaCes 
and bakeries at 600® F., and if they can survive such 
temperatures even for short spells, they should be 
able to withstand the hottest climate on earth. 

"i'hat heat is not the dangerous factor in the tropics is 
obvious from the well-known fact that the hottest areas 
are often the healthiest. Agra is hotter and healthier 
than Bombay, and the summer heat of Colorado is 
fiercer than that in the less liealthy Mississippi Valley. 

{h) Moist Heat . — As dry heat affords no explanation 
of the high mortality of some tropical localities, appeal 
was made to moist heat, and to the combination of heat 
and moisture marked by a high wet bulb temperature. 
At any tem])eraturc above lilood heat the body is 
cooled only by the evaporation of perspiration, which 
does not take place in air saturated with moisture. 
IfciK'e in the Townsville experiments a man placed in 
a room in which the wet bulb temperature rose from 
98” to 102*^, fainted in forty minutes. In a hot locality 
a dose of atropin, which suppresses perspiration, may 
be quickly fatal. 

A wet Ixilb temperature higher than blood heat 
would be fatal to men, white or black ; but no earthly 
climate has such temperatures. It was at first sug 
gested that the limit of human activity was the wet 
bulb temperature of 73®, but there are well authenti- 
cated records of miners working for four-hour spells 
for months at the w'ct bulb temperature of 80° to 90® 
in Hongkong, the Straits Settlements, Beaufort in 
Borneo, and Ocean Island in the Pacific. At all these 
places people, both while and coloured, survive these 
conditions. Hence the limit has been gradually raised 
and it is recognised that men can withstand wet bulb 
temperatures of 85®, though the power of work under 
such conditions is necessarily greatly reduced. The 
highest wet bulb temperature mentioned in Dr. Griffith 
Taylor’s rc(ujrd at Port Darwin is 81®. The wet bulb 
data for North Australia are scanty ; but there seems 
no reason to expect tliat any considerable areas have 
a mewe uncomfortable ( limate than Calcutta, to which 

Dr. Taylor compares the worst locAities of tropical 

Australia. Calcutta is one of the healthiest cities in 
India, and has a large and vigorous FviTopcan popvda- 

tion, many of whom spend there the whole year. . 

Moist heat is trying and must be considered in judging 
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climates from the standard of comfort and personal 
efficiency. The investigation of wet bulb temperatures, 
the significance of which was shown by Sir John 
Haldane, has been developed in reference to the textile 
industries by Dr. Leonard Hill and Dr. Boycott, to 
mining by Sir John Cadman, to the conditions of 
tropical Australia by the work of Prof. Osborne and 
has been illustrated by the ingenious climographs of 
Dr. G. Taylor ; it has yielded results of high practical 
value. But the wet bulb isotherm does not delimit 
the areas where the white man may live and work, and 
docs not really affect the question of wffiite versus black 
colonisation, as there does not seem to be any reason 
to believe that black men could withstand a liighcr 
wet bulb temperature than white men. In answer to 
an inquiry on this question, Sir John Haldane replied 
that his impression on the contrary was that ‘‘ white 
men can usually stand more heat than black men,’^ and 
he reported the information given him that in places 
like the Red Sea the Clyde stokers stand the heat better 
than the Lascars, “ and, in fact, have constantly to 
carry the latter out and lay them on deck to cool.’’ 

(c) Monotony in Temperature, — ^iVnothcr temperature 
factor that has been appealed to is that depressing 
equability of temperature which occurs on some tropical 
coasts. Excessive monotony in the weather is no 
doubt depressing, and temperature changes have a 
stimulating beneficial effect. Extremes of cold and 
heat are still more inconvenient and trying, and a 
moderate equability is often advertised as an attractive 
feature in a climate. The equability of the oceanic 
climate is recognised as most fiivourable for many con- 
ditions of health. The areas over which extreme 
uniformity of temperature prevails throughout the year 
arc, however, so restricted that this factor docs not 
affect the problem of tropical settlement as a whole. 
With the exception of low tropical islands, places with 
monotonously equable climates arc in positions when(!C 
a change may be secured by a visit to some neighbouring 
hill country. 

(d) Actinic Rays. — A fourth factor to which much 
importance has been attached in connexion with the 
tropical climate is the effect of the chemical rays of the 
sun. Great importance was once attached to the 
pernicious influence of the ultra-violet chemical rays of 
the sun on persons not protected by a dark skin. 
Residents in the tropics were therefore advised to line 
their clothes with orange-coloured fabrics to shield 
themselves from the chemically active rays. These 
views reached their extreme in the writings of Surgeon- 
Major C. E. Woodruff in 1905, who held that the actinic 
rays of the sun are so inimical to the white man that 
they inhibit his permanent settlement within 45° of the 
Equator. He therefore regarded the tip of Patagonia 
as the only area in the Southern Hemisphere fit for 
white occupation. The temporary stagnancy of the 
population of Australia after the droughts of 1900-1902 
he regarded as evidence that the native-born white 
Australian and delicate New Zealander were wasting 
away through physical decay due to the enfeebling 

sunshine, just as the health of American and European 

<-hiIdren w^as being ruined by the ** daft ” practice, as 
he called it, of flooding schoolrooms and nurseries with 

Streams of light. Woodruff's conclusions have naturally 
been disregarded. 
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Any deleterious effects of the chemical rays of the sun 
may be avoided by the use of appropriate clothes, and 
physical considerations suggest that a black skin should 
afford less protection than a white skin. Any injury 
that may be wrought by powerful sunshine,, according 
to Aron’s work in the Philippines, is due to the heat 
rays at the red end of the spectrum and not to the 
chemical rays. The modem lauded system of helio- 
therapy is based on the belief that strong sunshine is a 
powerful curative agency. 

(e) Miscellaneous Factors. — The four previously con- 
sidered factors have the advantage that they can be 
readily understood and tested ; but as they have failed ^ 
to provide any basis for the unsuitability of the tropics 
for the white man, the appeal has been shifted to a 
complex of tropical influences, including a rise of body 
temperature, the lessened activity of lung and kidney, 
and nervous disturbances. Dirt and disease and 
carelessly prepared food are also mentioned, though 
they are due to human agencies. The physiological 
effects of the tropical climate in this indictment are 
contradicted by high authorities. The rise in body 
temperature is emphatically denied amongst others by 
Breinl and Young from observations in Queensland, 
and by Chamberlain on the basis of extensive observa- 
tions on American soldiers in the Philippines. A slight 
rise may occur in passing from the temperate regions 
to the tropic s, but it is soon recovered ; and Shaklee 
reports from his experiments on monkeys at Manila that 
the healthy white men may be readily acclimatised 
to the conditions named — that is, to the tropical climate 
at its worst.” Shaklee adds that the most important 
factor in acclimatisation is diet. 

The asserted ill-effects of the tropics on respiration 
appear to have no more solid basis. Prof. Osborne 
found at Melbourne that the rate of respiration was 
increased on the hottest days, and his observations 
agree with those of Chamberlain in Manila. So far from 
the tropical conditions being injurious to the kidneys, 
it is asserted, as by Dr. A. B. Balfour, that there is less 
trouble with that organ in tropical than in temperate 
climates. The apparently inconsistent observations on 
the action of the kidneys between various tropical local- 
ities and people may be explained by differences in diet. 

The remaining charges against the tropical climate 
are insignificant, or not based on climatic elements, or 
are indefinite. Some of the alleged factors are trivial, 
such as the liability to various skin diseases owing to 
change in the skin reaction ; for if the white man allows 
himself to bo kept out of any country by such a cause 
he does not deserve to get in. The hygienic troubles 
due to association with an insanitary people are some- 
times adduced ; but they are not an element in climate 
and would not operate in a land reserved for white 
people. The remaining factors rest on ill-defined 

nervous ailments which are more likely to be due to 
domestic difficulties than to climate. These nervous 
troubles fall mainly on the women who have the strain 
of disciplining native servants into conformity with 
•British ways. Nervous disorders are said to be worst 

in hot, dry, dusty regions which in the tropics are 

generally regarded as the most healthy, except to those 
whose constitutions require a moist atmosphere. 

Medical opinion has gone far towards the general 

.adoption of the conclusion that there is nothing in ' 
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climate to prohibit the white man from settling in the 
tropics. 

As an example of a recent authoritative verdict may 
be quoted the report of a sub-committee appointed in 
1914 by the Australian Medical Congress to investigate 
the*" medical aspects of tropical settlement. After 
extensive inquiries, the comparison of the blood of 
children horn and bred in the tropics with those of the 
temperat<‘ regions, and other evidence, the sub-com- 
mittee reported in 1920 as follows: “After mature 
consifieration of these and other sources of information 
embodying the results of long and varied professional 
experience an<J ol)ser\ -tion in the Australian Tropics, 
Ihe sub-cornmittee is ui:.d)lc to find anything pointing 
to th(^ existence of inhei nt or insuperable obstacles 
in th(‘ way of the permac mt occupation of Tropical 
Australia hy a healthy indigenous white race. They 
consider that the whole question of successful develop- 
ment and settlement of 'Iropical Australia by white 
races is fundamentally a question of applied public 
health in the modern sense. . . . They consider that 
the absence of semi-civilised coloured peoples in 
Northern Australia simplifies the problem very greatly.’’ 

Improvements by Public Sanitation. 

The trend of medical opinion to the view that there 
is no physiological reason why the wliitc race should 
not inhabit the tropics may lead to a change similar to 
that regarding some localities in the temperate zones, 
which were formerly regarded as death-traps and are 
now popular health resorts. The island of Walchcren, 
on the coast of one of the most densely peopled countries 
in Europe and only thirty miles from so fashionable a 
watering-place as Ostend, had, a century and a quarter 
ago, one of the most deadly climates in Europe. The 
largest army which had ever left the British islands 
landed there in 1809. Napoleon did not think it worth 
powder and shot. “ Only keep them in check,” was 
his order, “ and the bad air and fevers peculiar to the 
country will soon destroy the army.” Napoleon’s 
judgment was justified. The force of 70,000 men dis- 
embarked on July 31 and August 1. J 3 y October 10, 
according to Sir Ranald Martin, 142 per thousand were 
dead of disease, and 587 per thousand were ill. 

Algeria is now a trusted sanatorium. Yet disease 
annually swept away 7 per cent, of the Ercnch army 
that conquered it. Sir A. M. Tulloch remarked that if 
the French Government had realised the significance of 
that mortality “ it would never have entered on the 
wild speculation of cultivating the soil of Africa by 
Europeans, nor have wasted a hundred millions sterling 
with no other result than the loss of 100,000 men, who 
have fallen victims to the climate of that country.” 
The same change of view has taken place in reference to 
some tropical localities. The dcadliness of the Spanish 
Main to our armies was described by Samuel Johnson. 
“ The attack on Cartagena,” he said, “ is yet remem- 
bered, where the Spaniards from the ramparts saw their 
invaders destroyed by the hostility of the elements ; 
poisoned by the air, and crippled by the dews ; where 
every hour sw^ept away battalions ; and in the three 
days that passed between the descent and re-embarka- 
tion half an army perished. In the last war the 
Ilavanna was taken, at what expense is too well 
remembered. May my country be never cursed with 
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such another conquest.” Yet Havana, under Ameri- 
can administration, has become one of the healthiest 
cities in the world. 

Sir John Moore, when Gbvemor of St. Lucia (1796), 
. wrote home that it is not the climate that kills, but 
mismanagement. His insight has been demonstrated 
in the same region. The French attempt to build the 
Panama Canal was defeated by disease. Discovery of 
its nature enabled the late Surgeon-General Gor^as to 
secure for the 10,000 men, women, and children in' the 
canal construction camps, in spite of the high humid, 
heat, as good health as they would have had in the 
United States. Gorgas claimed that the results at 
Panama “ will be generally received as a demonstration 
that the white man can live and thrive in the tropics.’^ 
Gorgas realised that the results for the future are even 
more momentous. He predicted that as “ the amount 
of wealth which can be produced in the tropics for a 
given amount of labour is so much larger than that 
which can be produced in the temperate zone by the 
same amount of labour, that the attraction for the 
white man to emigrate to the tropics will^ be very great 
when it is appreciated that he can be made safe as to 
his health conditions at small expense. When the 
great valleys of the Amazon and of the Congo are 
occupied by a white population, more food will be 
produced in these regions than is now produced in all 
the rest of the inhabited world.” 

The Development of Tropical Australia. 

The experience of colonisation in tropical Australia 
is limited to about seventy years ; but it affords no 
ground for the expectation that the ultimate effects on 
the white race will be detrimental. 

(a) Vital Statistics in Queensland , — In Queensland, 
most of which is tropical, the death-rate is lower than 
in any European country and is lower than in most of 
extra-tropical Australia. In the six years 1 915-21, 
according to the statistics in the Australian Year-book 
(No. 15, 1922, p. 99), the crude death-rate in Queensland 
was the lowest in the six Australian States for one year, 
and fourth of the six States in three years, and the fifth 
in three ; it was not once the highest. In the same six 
years the infantile death-rate was lowest in Queensland 
in three years, and the second lowest in two others. 
According to the same authority, by Index of Mortality 
{i,e. the death-rate in proportion to the ages of the 
community), Queensland was in 1921 the second State 
in order of merit, being inferior only by 0-03 to New 
South Wales, the State most favoured in this respect. 

The physical vigour of the Queenslander is shown by 
his athletic prowess, and by the low rejection-rate of 
recruits from that State for the Citizen Army. The 
longevity in Queensland may be judged by the experi- . 
ence of the life assurance offices. It has often been 
asserted that assurance rates show that tropical climates 
are unhealthy. Yet the chief actuary for the greatest 
Australian assurance company, the Australian Mutual 
Provident Society, reported to the Committee of the 
Australian Medical Congress, “ I have no hesitation in 
saying that as far as we know at present there is no 
need for life assurance offices to treat proponents who 
live in North Queensland differently from proponents 
w'ho live in other parts of Australia.” 

Physical and mental degeneration in a people living 
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under unfavourable conditions would probably be most wet bulb temperatures are high are uncomfortable and 
readily obser\^ed in the children. To use this clue I unfavourable to mental and jjhysical activity. People 
asked the Queensland Education Department whether^ who are not keenly. interestjed in their work should a void 
its inspectors had noticed any urifavpuiable symt^ ilthe tropios. . 'Ellswbith Huntinj;ton in a valuable scries 
toms among the children in the liibist tropi^\ pt & works has' directed .;attcnti6h ^l»^^.m 
northern schools. The Departihent reblied that on thd^Sho^ thfe det)enden<Se'' bf Western ^civflisation on tha^ 


contrary its schools at Cairns and Cobktoiirti^two of the 
most northern towns, are exceiJtionally efficient, and 
one of them is sometimes the leading school in the State. 

{b) Northern Territory. ---Thip great success of Queens- 
land, although more than half the State is within the 
tropics, renders the more striking the failure of the 
adjacent Northern Territory of Australia, of which the 
records are disappointing. Agriculture has declined ; 
the Government demonstration farms have been re- 
duced to native reserves ; the meat works have been 
closed ; the population has fallen in numbers ; and 
mining production has become insignificant. The 
present state of the Territory has been adduced as 
evidence of the futilityfef trying to develop a tropical 
land by white labour. Its failure was not, however, 
due to the White Australia policy, which was introduced 
after the failure was complete, but to geographical 
disadvantages not yet surmounted. The Territory, 
before 1901, was open to Asiatic immigration, but the 
hope that it would be adequately peopled from Asia 
was not fulfilled. Poorness of soil, unsuitable distri- 
bution of rainfall, and inaccessibility of position ex- 
plain its backwardness. Great hopes are based on 
cotton, but its profitable cultivation appears dependent 
upon the establishment of a protected cotton manu- 
facture in Australia, which would secure a market for 
the crop at a price that would pay for the high cost of 
picking. The remedy for the failure lies not in another 
attempt with Asiatics, but in the removal of the 
isolation of the Territory. 

{c) Queensland and the Sugar Industry . — Queensland 
in contrast to the Northern Territory has made firm 
progress ; the population has continued to increase ; 
and though at first coloured labour was introduced, the 
proportion of the Asiatic population in 1911 was only 
1*47 per cent., and of the Polynesian only 0-29 per cent. 

The numbers of coloured labourers in Queensland 
were too small seriously to affect the population, but 
they were sufficient to be a constant irritant and source 
of uncertainty in the local labour market. This trouble 
led, in 1900, to the prohibition of indentured coolie 
labour throughout Australia. This decision was sup- 
ported by the great majority of the Queensland people 
in spite of the most emphatic warnings of disaster. 

The Australian adoption of white labour for its sugar 
plantations has been the greatest contribution yet made 
to the practical solution of the problem whether the 
white man can do agricultural work in the tropics. The 
experiment shows that white labour can be employed 
successfully in such an ultra-tropical industry as sugar 
cultivation in even the ultra-tropical climate of the 
Queensland coastlands, provided the settlers are pro- 
tected from infectious disease and from the competition 
of people with lower standards of life. 

Drawbacks of the Tropical Climate. 1 
The conclusion that white settlement of the tropics 
is possible should not lead to the drawbacks of a tropical 
climate being overlooked. The conditions whm tb#* 
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•^Stimulating nature : 0 f the tempeiUtcl^'dliMte, for the 5 
Sequent changes in teirtpeiifure .^d;w^ con- 
ducive to alertness and general efficiency. ■ ?v ^ 

The enervating effect of the tropical climate is no 
doubt counterbalanced by various compOTsatSwis.i- 
Man needs less in food, fuel, clothing, and housing, while*, 
the same amount of exertion will produce a more 
luxuriant and valuable crop. The supremely fertile 
tropical regions have, however, usually a hot muggy 
climate, which is not attractive to Europeans while 
areas with less trying conditions are available. Northern 
Australia, even if it were not hampered by a high pro- 
portion of poor land, would naturally develop slowly, 
just as in Canada the Northern Territory and the rocky 
backwoods have lagged behind the St. Lawrence basin 
and the rich-soiled western plains. 

Conclusion. 

The conclusion that the white man is not physio- 
logi(!ally disqualified from manual labour in the tropics 
and may colonise any part of Australia simplifies inter- 
racial problems, as it provides an additional outlet and 
spacious home for the European race. 

The preceding survey of the position where the three 
main races meet in intimate association indicates that 
the world will have a happier and brighter future if it 
can avoid the co-residence in mass of members of the 
different primary divisions of mankind. Individual 
association and contact should secure for each race the 
benefit of the intellectual, artistic, and moral talents 
of the others ; while industrial co-operation should aid 
each nation to make the best use of the land in its care. 

The world has reached its present position by the 
help of each of its three great races, and it still needs 
the special qualities of each of them. The contempla- 
tive Asiatic founded all the chief religions, the ethical 
basis of civilisation. The artistic Negro probably gave 
the world the gift of iron, the material basis of civilisa- 
tion. The administrative genius of the European race 
has organised the brain power of the world to its most 
original and constructive efforts. The affectionate, 
emotional Negro, the docile, diligent Asiatic, and the 
inventive, enterprising European do not, however, work 
at their best when associated in mass. That association 
is attended with serious difficulties ; for race amal- 
gamation, which is the natural sequel, is abhorrent to 
many nations, and the intermarriage of widely different 
breeds, according to many authorities, produces inferior 
offspring. The policy of co-residence with racial in- 
tegrity has failed to secure harmonious prpgress in 
North America and South Africa. The development 
of the best qualities of the three races requires their 
separate existence as a whole, with opportunities for 
individual association and co-operation. 

In view of the inter-racial difficulties that have 
developed wherever the races ajjp intermingled, Aus- 
tralia will throw away a unique opportunity if it fails 
to make a patient effort to secure the whole continent 
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A Philosopher on Relativity. 

By Sir Oliver Lodge, F.R.S. 


A T the twenty-third annual meeting of the Eastern 
Oivision of the Ameriran Philosophical Associa- 
tion, held at Brown University, Providence, R.I., in 
December J 92 ^^, a presidential address on “The 
lu’nstein Theory and a Possible Alternative ” was 
(hriivered by Prof. William Pepperell Montague, 
professor of ])hilosophy in the Columbia University 
of New York. Tn this address Prof. Montague shows 
himself to be a philosopher rather especially in- 
terested in physics ; and he claims the advantage of 
having discu.ssed certain aspects of the subject with 
Brof. Bergen Davis and other members of the physics 
(lejnirtment at (blumbia. He reviews and criticises 
parts of the Einstein theory in a lively manner, thereby 
arousing interest among philosophers ; and his con- 
tentions are deserving of notice. 

Apparently Prof. Montague raise:*, no objection to 
hj'nsteins General Theory, so far as it deals with matter 
and gravitation, and so far as it replaces the idea of 
force by the idea of space-curvature. He seems to 
consider these apparently diverse ideas as only different 
methods of expressing the .same thing; much as you 
might say that it does not matter whether you represent 
an ellipse by drawing it, or by writing x^]d^ i. 

Both modes of expression represent the same thing 
Some might hold that a picture is a nearer approach 
to reality than a formula, but both call uj) relevant 
ideas in the mind. Moreover, a picture,- which 
regarded from a strict point of view is millions of 
molecules of one substanc'e superpr)se(l upon billions 
of another,— must depend helplessly on the human 
mind for recognising in it any of the i)rop(*rl ies of an 
ellipse !--must, in fact, depend just as much on mind 
for its interpretation as does the algebraic ('onvention. 
After all, as regfWls j)recision of measurement, the 
mathematical rather than the pic torial presentation is 
the more explicit and accurate of the two. 

I must make it clear that Prof. Montague expre.sses 
appreciation of pure mathematics and feels no philo- 
sophical objection to those more striking ami revolu- 
tionary ideas of Einstein which were borrowed from 
the pure mathematicians. In the geometrical way of 
regarding matter and force, the infinite finiteness of 
the universe, the representation of impenetrable specks 
of matter as impassable distortions of space, — in all 
this Prof. Montague rather rejoices ; as the following 
extracts will show : 

** . . . bodies moving with accelerated velocities are 
subject to forces, hence tlie later Einstein theory 
consists, first, of a new though ('liffordian conception 
of the nature oi force \ and, second (growing out of 
that), of a new though Riemannian conception of 
the universe itself, as a domain at once boundless and 
finite. ... * 

‘*Somc wdll undoubtedly feel stifled and penned in 
at the thought that if they were to travel in a 
' straight ' line for only a few septillions of miles 
they w'ould find themselves on the wav home without 
ever having turned around. Others will find the 
new Riemannian liTOcr-spherc large enough for all 
practical purposes \ ^ and they will delight in the 
^possibility of relating in some curious way the 
curvature or size of the universe as a whole to the 
dimensions of its minimum elements.” 
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I Prof. Montague does not think that the hyper- 
I geometrical conceptions of reality need be upset by 
what he urges as failure in the simpler basis on which 
the original doctrines of relativity were founded — 
I doctrine.s admittedly not so well established by actual 
, ad hoc observation of predicted results as those of the 
more general theory have been. 

“ It is not, 1 think, too inaccurate to say that while 
the Special Theory reduces geometry to physics and 
is ohensivcly destructive and phenomenalistic in its 
conccj^tioii of the world, the General Theory reduces 
pliysics to geometry and its tone and temper are 
rationalistic and constructive. The muddy prose of 
Hume and Mach gives place to the clear poetry of 
Kiemann and Clifford.” • 

Prof. Afontague goes on to pay a tribute to the late 
Prof, ( lifford, with which, as aA old student and junior 
friend of that remarkable genius, I cannot but sym- 
♦pathise : 

“ It was t'lifford, working under the inspiration of 
the new geometry of Riemann, who, 1 think, first 
suggestefl that matter could be conceived as a non- 
EueJidian wrinkle in space. ... It is pleasant to- 
think that ('lifford, whose mind was of such rare 
b(?auty and wdio in his appreciation of spiritual values 
possessed what the musicians call a sense for absolute 
pitch, .should have been the first to hold a conception 
which now seems destined to have most far-reaching 
conse(iuences.” 

So it turns out that Prof. Montague^s criticisms are 
directed, not at the more recondite parts of the subject 
so finely developed and expounded by Eddington, but 
at its foundations as ordinarily expressed. His main 
objection seems to he to the Larmor- Loren tzian law 
for the composition of velocities, and to the absolute 
constancy of the velocity of light as supposed to be 
measured by different observers. He objects also to 
this velocity being regarded as a maximum velocity 
which cannot be exceeded. His view is that light is 
not really emitted and abandoned to a stationary 
ether, as a water splash is abandoned by a ship, but 
that light is continually associated with the lines or 
field of force belonging to and moving w'ith the source,. 
— ^somewhat after Faraday’s idea of ray vibrations ; 
an idea which, in modified form, has obtained weighty 
support of late, and about which it is best not to be 
dogmatic. 

There has been a conspicuous tendency, of late, to 
revolt against the simplicity of the undulatory theory. 
Something more than that is evidently wanted. And 
incidentally I may mention that Prof. Benedicks, of 
the Metallographic Institute of Stockholm; has written 
an immediately forthcoming small book called “ Space 
and Time,” in which he supports some modification 
of the emission theory. With a corpuscular theory 
in empty space, the Michelson-Morley experiment 
would raise no difficulty at all, and probably would 
never have been performed ; for the velocity of light 
would depend on the motion of the source, and every- 
thing would be simple. A similar simplicity is aimed 
at by Prof. Montague. He does not indeed propose a 
corpuscular theory — he sees difficulties in that, — but 



NATURE 


3^9 


August 30, 1924J 

he is well aware that what he does suggest is quite 
alien^ and indeed contrary, to the early parts of the 
Einstein theory. He adduces therefore simple imagin- 
ary experiments, akin to those so often appealed to 
by philosophic relativists, by which he thinks the 
Einstein view might be disproved. He realises the 
difficulty of doing anything effective with only two 
signalling observers, who must be dependent on in- 
conclusive to-and-fro journeys, so he arranges a 
triangular duel, with a third observer, or rather 
signaller, equidistant from the other two. 

Let there be two observers on the same parallel of 
latitude, with perfect signalling appliances and stop- 
watches, which, however they are affected by the 
rotation of the earth, must at least go at the same rate ; 
and let there be a third signaller at the north pole, 
who by symmetry is able to establish simultaneity 
between the other two. At the word “ Go ! ” from 
the pole, the two on the equator signal to each other, 
and time the interval between sending and receiving. 
Prof. Montague claims that, on the ordinary wave 
theory, and as he mistakenly seems to think on the 
Einstein theory, the one travelling to meet the signal 
should get it sooner than the one whom it has to 
overtake. For, as he says, even waves take less time 
to travel less distance, — . . . “ even Einsteinian light 
travels a shorter distance in less time than it does a 
longer distance.’* 

On the other hand, on a corpuscular theory there 
would be no observable difference, because the increased 
speed of the corpuscles from an ordinary source would 
compensate for the recession of their recipient. So 
both Prof. Montague and Prof. Eddington would, 1 
presume, expect a negative result ; and the experiment 
would not discriminate between them. Unless, indeed, 
it gave a positive result, to the chagrin of both, and the 
triumph of a common-sense view based on the behaviour 
of ordinary waves.^ 

It will be observed, however, that Prof. JVlontaguc has 
abandoned translation, as hopeless for his purpose, and 
has utilised rotation ; and about rotation there has 
always been something with a tinge of the absolute 
about it, even in relativity doctrine. But whether it is 
necessary to make this admission, in order to safeguard 
a positive result from Prof. Montague’s imaginary 
experiment, is very doubtful. His own attitude is 
hostile to waves in a stationary ether, as well as to the 
less intelligible doctrine that every observer, at all 
times, must measure the same velocity for light; he 
does not actually sustain or mention a corpuscular 
theory, as Prof. Benedicks does, — and as apparently the 
Swiss genius Ritz did, — but his postulated entanglement 
of the waves with the field of the source comes to 
somewhat the same thing. 

Prof. Montague goes on to attack the composition of 
velocities in a more direct manner, and likewise ridicules 
several curiosities of time measurement, including 
queer tales by rapid travellers with return tickets, 
cited from Eddington and Weyl ; but concerning the 
hypothetical slowing down of physiological processes 
by motion, and other humorous interpretations of 
certain equations, I am not myself seriously sym- 

' May I direct attention to a clear pie-relativity description of all this 
class of problem, in an old volume of Nature for 1892 (vol. 46, pp. 497'503, 
and also on pp. 164 and 165 ; the latter with a misprint of 9 for c ir * — 
places). 
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pathetic enough to justify my trying to sustain them 
against criticism. 

Incidentally I note that he has a long footnote 
in which, by means of to-and-fro north and south sig- 
nalling compared with the result of similar east and 
west signalling, he claims that we might distinguish 
between Einstein and Lorentz, — whatever that may 
mean. It looks as if he thought that Einstein discarded 
the 13 factor representing the FitzGerald-Lorentz Con- 
traction (introduced by Larmor in 1900, “ iEther ^d 
Matter,” p. 173 et seq., and vigorously used by Einstein), 
while Lorentz admitted it. Either I misunderstand 
him here, or he makes a mistake. 

The alternative which Prof. Montague seriously 
proposes to the relativity treatment of light is not the 
corpuscular theory, — for, as he says, “ light is in almost 
all respects wave-like rather than corpuscular ” — but 
it is this, 

“ . . . that the medium or carrier of light waves 
is not a doubtfully existent ether-substance, but the 
certainly existent Held of force which each electron 
and proton carries with it.*' 

He thus desires to abolish a stationary ether, as Einstein 
does not, and claims that because an electric field is 
centred on its charged particle, it follows that when a 
charged particle moves, its field must move with it. 

‘'The velocity in the field will be constant and 
absolute, but the velocity 0/ the field has to be added 
to it.” 

Thus he tries to combine the advantages of the wave 
and emission theories in this respect. But the full 
treatment is not so simple ; a great deal is known about 
the way in which a field moves, and he would find 
him.self immersed in plenty of complexities, unless he 
discarded electromagnetic theory altogether. 

Finally Prof. Montague proposes an experiment to 
test his crucial assumption, namely, that the velocity of 
light is affected by the motion of the source, and is not 
independent of it as it would be in a stationary ether 
and as it is in Einstein’s theory. His proposed experi- 
ment depends on rotation, again ; and, to summarise 
it briefly, it employs the idea that light from the sun’s 
advancing limb ouglit to come to us quicker than from 
the receding limb. His proposed rotator is not the sun, 
however, but a mechanical cylinder, sphere, or disk, 
projecting light from opposite points of its circum- 
ference, through a couple of narrow slits or tunnels, on 
to a moving sheet of sensitive paper. The slits or 
narrow tunnels are carried by a pair of drums, which 
are separated by a considerable distance and are revolv- 
ing about an axis at right angles to the main axis and 
parallel to the path of the two beams of light. (lie 
makes these drums revolve in opposite senses, but 
that is surely a mistake or a needless complication.) 

It follows that if they are revolving quickly enough, 
the light may be unable to get through both slits, 
because of the time taken in the journey between them, 
and he claims that with increasing speed the fading of 
the spot from one beam should precede the fading 
of the other. His experiment therefore is really 
a Fizeau-like experiment to measure the velocity of 
light, or . rather to compare the velocities from two 
oppositely moving sources without the use of a mirror 
or any return journey: the fading and disappear- 

ographic film at a certain 
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spccc* (if rotation being looked for, and the times 
of fading compared. But presumably any mode of 
determining the velocity of light would serve ; the 
essence of the experiment is not the mechanical details, 
which are crude, I)ut the suggestion that it is possible 
to find a difference in the velocity of light according as 
it comes from the approaching part of a rotating wheel 
or from the receding part. 

Well, that is a definite suggestion for experiment, if 
any one really thinks it likely (as 1 do not) that the 
velocity of light depends on the motion of the source : 
though it would seem as if measuring the velocity of 
light from an approaching and receding star would 
be more likely to decide the question. At any rate, 
the dilficulties encountered liy employing a non- 
terrestrial source would be of another order. Prof. 
Montague fears, however, that a final entanglement 
of the light in the fields of atmospheric matter might 
interfere with a correct determination of velocity from 
an astronomical source. It might also be argued that 
the known Doppler effect, depending on stellar advance 
and recession, gives a relative frequency accurately cal- 
culable on the basis of a constiint velocity for light, and 
that to supplement this by the peculiarities of a pro- 
jectile kind of light would be merely perturbing. To 
this he would doubtless reply that a fair and square 
initial consideration of light as projected from its source 
will give the Doppler effect and explain the M.M. result 
with perfect ease. He might also claim, perhaps, that 
his variety of ray-wave would evade the usual Foucault 
objection to emission theories, and might give the 
Fizeau result in dense substances as well. These things 
are not elaborated in his paper. 

But now — seeking what can be politely said in support 
of any of his contentions — it must be admitted, I think, 
that the relativity explanation of the Doppler effect can 
be made to look as if it had a weak point. Algebraically 
it comes out right, of course, but it has too much the 
air of the ordinary explanation, which attributes an 
obvious meaning Xxic^v. The ordinary explanation, for 
an observer approaching a source, is simply that the 
observed frequency increases in the ratio 

n 

Wo” ^ 

by simple composition of velocities ; which is still 
Professor Montague’s, and used to be everybody’s, 
argument. But, with the relativity law for com- 
pounding velocities, deduced from I<.armor’s trans- 
formation, this so described ratio would be unity, 
and there would be no Doppler effect at all if it 
had to depend on an apparently changed speed of 
arrival of the waves. Relativity, however, does not 
attempt to proceed by compounding velocities for the 
purpose of explaining the Doppler effect : it knows that 
c cannot be added to or subtracted from, by anything 
a source or an observer can do ; so it simply applies 
the Larmor-Lorentz transformation to the space and 
time periodicities of wave motion, and deduces 
algel)raically 

n ^ + 

Neglecting this has the same value as the ordinary 
expression above, and no experiment yet made can 
discriminate between them. But am I w'rong in 
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imagining that a relativist would dislike writing it in 
that form and w'ould prefer the expression 

j + v jc 
\/ Vi - vjc. 

For this, though identical, conveys no inappropriate 
suggestion of compounded velocities. 

In conclusion, it is always satisfactory when con- 
troversialists can get up against a question of fact, 
^tripping it to bare bones, we may put these two 
questions : 

(1) Does the velocity of light really depend on the 
speed of its source ? 

Wave theory, Einstein theory, ether theory, all say 
“ no.” Corpuscular theory answers “ yes ” : and 
Prof. Montague’s adopted conception of a ray vibration 
also, in his opinion (but as I think doubtfully), 
answers “ yes.” 

( 2 ) Does the measured or apparent velocity of light 
depend on the motion of an observer ? 

Corpuscular theory, and Prof. Montague’s theory, 
reply, “ Yes if the source is stationary,” No if the 
source is moving with the observer.” Ordinary wave 
theory would say ‘‘ Yes in any case,” fOr what the 
source is doing does not matter ; that can only affect 
wave-length, not speed. Einstein’s theory would 
loudly say “ No in any case ” : for if one could dis- 
criminate between motion of observer and motion of 
source, relativity as commonly stated would be upset, 
and attention to a stationary ether would be made 
inevitable. Experiment so far has declined to answer : 
for a to-and-fro journey involves squares and can be 
dodged. So then at present we have no discriminating 
reply, unless an answer in favour of Einstein is to be 
taken as implied by the general consistency and 
sufficiency of his theoretical results both old and new.. 

One who is impressed with the mysterious way in 
which the Larmor-Lorentz transformation thoroughly 
formulates ajl known results without any trouble or 
hesitation, and yet who is not helped thereby to form 
a clear physical conception of the process, might urge 
that to clinch matters an experiment is desirable which 
should aim at determining \ when v is the speed, 
not of source, but of observer. That is, an experiment 
is wanted which would measure the speed of an observer 
relatively to light, and therefore relatively to a station- 
ary luminiferous medium. Direct determination of 
the velocity of light at different seasons of the year, by 
any method, would at first sight seem able to settle 
this question, provided an accuracy greater than one in 
ten thousand could be attained. 

But consider this further. A fixed space-interval 
and a time-keeper constitute the real observer: the 
FitzGerald contraction does not depend on whether 
motion is positive or negative, nor does direction of 
motion affect the rate of a clock. Hence if the experi- 
ment is made now' and six months hence, xlt will equal 
x*lt\ and no difference in the speed c will be perceived.® 
That seems right from one point of view ; and yet, 
physically, waves ought to travel down an ether stream 
quicker than up, unless group velocity has something 
objectionable to say. 

To sum up the position, still in an interrogative 

3 Uecause which equals c if 4 ://=<r, and not otherwise. 

f i-i/.r/f*/ * 
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manner without dogmatism : — change of frequency 
depends solely on relative motion of source and 
observer : combined motion of both through a medium 
does not affect frequency on any theory, so long as 
the motion is steady. Ordinary aberration is wholly 
and solely caused by motion., of observer relative to 
path of ray. Is observed velocity of light depend- 
ent on motion of observer, too ? The strength of the 
relativity position is that ifo way of performing the 

Obit 

Dr. Robert Kidston, F.R.S. 

B y the unexpected death of Robert Kidston on July 
13, palaeobotany suffers an irreparable loss. Dr. 
Kidston was still at the height of his activity, and had 
probably never been busier in his life than when the 
end came. He was then in South Wales, engaged on 
his fossil investigations. Equally distinguished in 
systematic and structural palaeobotany, Kidston was 
the veteran leader in his science^, worthy to rank with 
the great continental masters, such as Zeiller, Grand *- 
Eury, and Nathorst, who had already passed away. 

Robert Kidston was bom at Bishopston House, 
Renfrewshire; on June 29, 1852. The family removed 
shortly afterwards to Stirling, where Kidston ’s life 
was spent. As a young man Kidston went into 
business in a bank, but his strong bent for natural 
history soon turned him towards scientific pursuits. 
About 1878 he attended botanical classes in the 
University of Edinburgh. He was then, ajid remained 
throughout life, a keen field botanist. 

Kidston soon became interested in fossil plants, and 
his work met with early recognition, for, from 1880 
onwards, the plant-remains collected by the Geological 
Survey of Scotland were referred to him. This gave 
him his first great opportunity. 

In Kidston ^s work as a fossil-botanist two periods 
may be distinguished. From the beginning up to 
1904 he was predominantly a floristic and strati- 
graphical palaeo botanist, and so indeed he continued 
to be, but from 1904 onwards he further took a leading 
part in morphological and structural investigation, and 
expressed himself with a wise authority on the great 
questions of affinity and descent. His work in every 
field was remarkable for that sound judgment which 
has so generally characterised the best systematists. 

From about 1880 a constant succession of papers 
on fossil plants was maintained ; only a very few can 
be mentioned here. In 1886 Kidston was entrusted 
with the duty of preparing a catalogue of the Palaeozoic 
plants preserved in the British Museum, a valuable 
work of reference in its time. Thus he was already 
recognised as our leading systematist in Palaeozoic 
botany. 

Kidston always took a special interest in the 
fmctification of ferns and fem-like plants. A paper 
published in 1887, “ On the Fructification of some 
Ferns from the Carboniferous Formation,’' proved to 
be of exceptional importance, for various reproductive 
organs described belonged, as Kidston afterwards 
showed, to the group of the Pteridosperms. Thus, in 
the case of Neuropteris heterophylla, of which he after- 
wards discovered the seed, the fructification described 
in 1887 turned out to be the male form. 
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experiment is likely to give a positive result, unless 
truly relative motion is introduced, as by mounting 
the whole receiver on the end of a revolving arm; 
and questionably even then. The strength of the 
ether position is that a relative ether stream past 
fixed “ stations,” though undemonstrated, is at least 
not negatived by this or any other experiment, and 
may therefore nevertheless be a reality. A philosopher 
may be able to explain what “ reality ” means. 


uary. 

The memoir on Lepidophloios (1892) is the leading 
monograph on that genus of fossil Lycopods. A paper 
on the various divisions of the Carboniferous rocks as 
determined by their fossil flora (1893) is a valuable 
contribution to the geology of that period. Two 
important memoirs on the fossil flora of the Yorkshire 
coal-field, on which he had already published a number 
of reports, appeared in 1896 and 1897. The second 
is of remarkable interest, as containing the first 
complete description of the cones of Sigillaria, and 
thus finally establishing the true nature of that long- 
disputed genus. 

A general summary of the flora of the Carboniferous 
Period appeared in 1901-1902. This was written at 
a transitional time, when botanists had recognised the 
Cycadofiliccs as a class, but were still ignorant of 
their reproduction. Kidston’s remarks do justice to 
the position at that date. 

The second and more brilliant period of Kidston 's 
work opens with his important paper on the fructifica- 
tion of Neuropteris heterophylla (1904). He was the 
first to demonstrate, by direct proof of continuity, 
that a fern-like plant of the Coal Age bore seeds. 
Previous evidence (only slightly antedating Kidston 's 
discovery), however convincing, had been indirect. 
Kidston, in fact, was a pioneer in this field. A year 
later (1905) he published a preliminary note on Micro- 
sporangia in connexion with the foliage of Lyginoden- 
dron and was thus the first to identify the male organs 
of a “ seed-fern.” This was followed up in 1905 by 
his great memoir on the microsporangia of the Pterido- 
spermeae, a truly admirable work, showing a rare 
soundness of judgment in discussing the affinities of 
the newly discovered group. 

A purely anatomical memoir on the internal structure 
of Sigillaria elegans (1908) was the first full and 
illustrated account of the structure of a ribbed Sigillaria. 
The work was extended to other species a year later. 

Other papers on structural subjects dealt with new 
species of Dineuron and Botryopteris (early ferns) and 
with a new Lepidodendron from Pettycur, all of Lower 
Carboniferous age. Kidston had a special predilection 
for Lower Carboniferous plants, and was among the 
first to grasp the full importance of this fine flora. 

One of Kidston’s later memoirs on the fossil flora 
of the Staffordshire Coal-Fields (1914)* includes a 
number of important discoveries, the most striking 
being perhaps the pollen-bearing organ of a new 
Neuropteris, very different from that of AT. heterophylla. 

The mere glance we have taken at a few outstanding 
papers may serve to show how Kidston *s work illu- 
minated every side of Palseozoic botany. His work 
was fully appreciated on the Continent and was by no 
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means ronfined to his own country. In 1911 appeared 
a fine volume on “ Les Ve^^taux houillers recueillis 
dans le Hainaut Helgc ” containin^^ various new genera 
and species. Another foreign work was his joint book 
with Dr. Jongmans on the Calamites of Western 
Europe, puhlislied l)y the Dutch Government. This is 
a huge monograph ; the Atlas published in 1915 
contains 1 5.S fine plates. So far as the writer is aware, 
only a fxu lion of the text has appeared. 

ft remains to notice briefly some of Kidston’s work 
in conjunction with other botanists. One of his most 
x^alued colleagues was the late Prof. D. T. Gwynne- 
Vauglian, whose early death was so severe a loss to 
l)otan\'. Their work on tJ)e fossil Osmuridaceac, in 
five parts, ranging from 1907 to 1914, is a paljeo- 
botanical classic, tracing hack the history of the Royal 
ferns from the Tertiary to the Permian. An admirable 
j)hotograph is extant, showing the two collaborators 
at work together on this investigation. Other papers 
witli (1 Wynne- Vaughan were on a Tempskya from 
Russia, by far the best account up to that time of this 
peculiar tyi)c of fern-stem, and on a Dowser (carboni- 
ferous fossil, Sienoniyelon litedianiim, discovered by 
Kidston. This is a model of anatomical w^ork, concise, 
clear, and exhaustive. 

Kidston’s work in conjunction with Prof. VV. If. 
Lang, on the Old Red Sandstone plants of the Rhynie 
('hert-bed (five memoirs, 1917-1921), was the most 
important of all, for it demonstrated, in full detail, the 
structure of the oldest land-plants of which we have 
any certain knowledge. Never was a great discovery 
more ('oinpletely and wisely expounded. The simple 
plants of Rhynie, thanks to Kidston and Langes 
researches, now form the basis of ev'olutionary work 
on the plant kingdom. 

Other joint memoirs by the same authors were on 
llicklingia, a new genus of Early Devonian Plants 
(1923), and on PaUcopilys Milhri (1923), the famous 
but long neglected “cone-bearing tree” of Hugh 
Miller. The authors w^orked out the structure fully, 
but reserved judgment on the affinities of the plant, 
which is certainly of astonishingly high organisation 
for an b'arly Devonian horizon. 

Kidston, at the time of his death, was engaged on 
what, from a floristic point of view, was to have been 
the greatest >vork of his career. This was nothing less 
than tile full description and illustration of all the 
( arboniferous plants of (ireat llritain. The series, 
published by the Geological Survey, was planned to 
consist of ten memoirs but w’ould, no doubt, have run 
to more. Eour memoirs have been actually published, 
illustrated by gr fine plates. They only embrace a 
portion of the ferns and fern-like plants. The 
systematic descriptions are illuminated Iiy admirable 
observations on broader questions of aflinity. It is 
understood that two more parts are sufficiently 
ad\'an(X‘d for publication, and it is earnestly to be 
hoped that this magnificent w'ork, a credit alike to 
the author and to the Department which undertook 
it, may eventually be brought to completion. 

Kidston. among his other accomplishments, was a 
highly skilled photographer and was thus enabled to 
illustrate his owm works, both systematic and anatomical, 
in a manner which adds immensely to their value and 
beauty. In all his w'ritings Kidston showed himself 
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a most fair and generous critic. Ilis splendid collec- 
tions both of impressions and sections were always 
available for the use of his scientific colleagues. The 
present writer, in particular, can testify how much 
he owx's to the constant and generous help of his old 
friend. H. S. 

Prof. AL91S Mrazek. 

On Nov(?mbcr 26, 1923, died Dr. Mrdzek, professor 
of zoology in the (Charles’ (Bohemian) University of 
Prague. He was born in 1868 in Pribram, and origin- 
ally worked under A. Fric in the patriotic study of the 
fauna, the aim of which was to increase the knowledge 
of Bohemian fauna and the extension of the single 
genera. Later on, under the influence of his second 
teacher. Prof. Vejdovsky, he devoted his study to 
tyj)ii‘al problems of the period of classical morphology 
and cytology. He did not limit himself only to the 
(liscoverv and description of new genera, but he was 
also interested in the problems, which are typical for 
the area, of the classi^al morphology and cytology. 

Mrazek directed his study chiefly to the Crustacea 
and ('opepoda, especially to the hermaphroditism of 
the first and the numerous anatomical details of the 
antennre of the second, and the exactness of his work 
bec'airje known in foreign countries, from which 
valuable material was entrusted to him for research. 
He found cystercoids in copepods, and their study 
brought him to that of the complicated cycles of the 
evolution of helminthcs, and so he became a co-editor 
of the Journal of Parasitology and a member of the 
Helminthological Society of Washington. He in- 
vestigated also the Sporozoa, Planarise, Oligoch®ta, 
and studied very deeply the life of ants, all work of 
great exactitude, and discovered fresh-water Nemer- 
tines in Bohemia, as well as the only representative of 
subtropical Temnocephalids in the Lake of Scutari. 
His beautiful drawings appear frequently in the larger 
works on cytology. Mrdzek was a modern zoologist 
who was a master of the problems of his time, not a 
one-sided systematist or a mere morphologist. Ilis 
w^ork touched also problems of variability, heredity of 
acquired characters, regeneration, and he devoted a 
good deal of his time to the study of the relations 
between the organism and the medium in which it 
lives, to ecology. 

Mrazek was a splendid teacher, full of sacrifice, 
especially in laboratory work. He published a series 
of popular lectures on the theory of evolution, and trans- 
lated Romanes’ work, “ Darwin and after Darwin.’ 

He founded a small but pretty aquarium in his institute, 
which is visited by thousands of students and other 
people. While still living, he presented to his institute 
Ilis rich private library and all his instruments, etc. 

He was a member of the Bohemian Academy of Science 
and of the Royal Society of Bohemia. His death is a 
great loss to our University. 

Bohuslav Brauner. 

We much regret to announce the death of Prof. 

P. Natorp, emeritus professor of philosophy in the 
University of Marburg, author of '^The Logical 
Foundations of the E.xact Sciences,” and leader of 
the neo-Kantian school, aged seventy. 
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1'he East African Parliamentary Commission has 
.started on its long journey, a journey fraught with 
groat and manifold possibilities. If any assurance 
was needed that scientific matters would receive 
tlieir fair share of attention, it is to be found in the 
fact that Major A. G. Church, a member of the 
Medical Research Counqil^ is one of the Commissioners. 
No such ^assurance is,lmowever, required, for Mr. 
W. Ormsby-Gore, the chairman, is full}^ alive to the 
important part which scientific knowledge plays, and 
must continue to play, in the development of our 
tropical possessions. He has not forgotten the 
lessons learned in the West Indies, and realises that 
many of the same problems will be found in East 
Africa, together with others peculiar to what was 
once called the Dark Continent. Indeed, he and 
those with him are well aware that it is in the main 
owing to the triumphs of science that the old 
opprobrious title is no longer wholly applicable, but 
fhey arc al.so persuaded that much more light retpiires 
to be shed on many difficult questions before the 
darkness which at present enshrouds them can be 
fully dispelled. Human, animal, and plant diseases 
will engage their attention. All three arc closely 
linked, perhaps more closely linked in Africa than 
anywhere else in the world. Examples come readily 
to mind : there is human sleeping sickness and animal 
trypanosomiasis, which the Commissioners will find 
in every territory they visit, and one thinks also of 
the calamity of a heavy aphis infection of millet and 
the famine which may follow it, and of the desola- 
tion which locusts leave in their track and the dire 
effects of their inroad- upon both man and beast. 

While certain human diseases — as, for example, 
sleeping sickness, malaria, tuberculosis, leprosy, 
dysentery, yaws, the venereal complaints, and so 
forth — will be found common to all the countries 
in which the East African Parliamentary Commis- 
sion will prosecute its inquiries, there are others to 
which the Commissioners' attention will be particu- 
larly directed in certain localities. In Northern 
Rhodesia there have been many cases of splenic 
abscess amongst natives, an obscure condition requir- 
ing research ; plague merits special attention in 
Nyasaland and Kenya Colony ; while in Uganda 
cerebro-spinal fever causes many deaths amongst 
natives. Again, some of the general diseases are 
more serious in certain territories than in others. 
Yaws is a crippling force in Kenya, syphilis a 
devastating disaster in Uganda. All these questions 
will require consideration, as will those of native 
hygiene generally, a subject intimately bound up 
with housing conditions and therefore with technical 
education. Veterinary problems abound, and in 
connexion with them and with many plant diseases 
the necessity for entomological research will be 
apparent, as indeed is also the case with respect to 
human pathology. It will be seen that on the 
scientific side alone there will be plenty to engage, 
the Commission's attention. It cannot deal with 
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details, but if it grasps some of the great underlying 
principles and speaks eventually with authority as 
to the necessity of increased facilities for education 
and research and for coping with disease and death, 
it will not have travelled and laboured in vain. 

The Government has decided to proceed at once 
with certain preliminary investigations in order to 
ascertain the feasibility of the scheme for using the 
tidal power of the River Severn for the production of 
electrical power hy the erection of a barrage across 
the river. T.ord Parmoor, to whose scientific depart- 
ment (the Department of Scientific and Industrial 
Research) the work has been entrusted, has already 
made arrangements to put it in hand. The I-ord 
President of the Council has appointed the following 
Committee to supervise and direct the work : — 
Mr. G. S. Albright (chairman). Prof. A. H. Gibson, 
Mi. G. VV. I-amplugh, Mr. Maurice Wilson, and Dr. 
J. S. Flett. The feasibility of the Severn scheme 
turns upon the possibility of finding satisfactory 
foundations for a barrage. Accordingly the first 
stage of the investigation will involve : — (a) The 
study by the Geological Survey of the stratigraphical 
formations in the neighbourhood of the sites suggested 
for the erection of the barrage ; (h) taking pre- 

liminary soundings with the view of determining the 
contour of the river-bed at the sites ; and {c) pre- 
liminary measurements of the flow of water at 
different states of the tide. Meanwhile, two eminent 
consulting engineers, Sir Maurice Fitzmaurice and 
Sir John Purser Griffith, have been invited by the 
Lord President to submit a joint report before the 
end of this year as to the possibility of constructing 
a barrage on one or more of the .sites suggested on the 
a.ssumption that safe foundations exist. The data 
which will be provided as a result of the geological 
and hydrographical investigations will be placed at 
their disposal. The staff of the Geological Survey 
has already begun the inquiry, and a report will 
probably be ready for submission to the Committee 
before the end of September. 

Between ii and 12 p.m. on August 22, a slight 
earthquake (intensity 4, Rossi-Forel scale), which 
lasted about six seconds, and was followed by another 
after an interval of about a minute, was felt in 
Inverness-shire, at Gairlochy, Spean Bridge and Roy 
Bridge, all within a few miles of the Great Glen fault. 
This fault, which runs from Tarbat Ne.ss and crosses 
Scotland along the line of the Great Glen, has given 
rise to earthquakes in several parts of its course. 
Shocks are strongest and most frequent in the section 
between Inverness and the north-east end of Loch 
Ness, the last series being those of 1901. . From 1870 
to 1906, at least seven shocks occurred in the neigh- 
bourhood of Fort William, and it is possible that the 
strong Oban earthquakes of 1880 and 1907, as well 
as other slighter movements farther to the south- 
west, were connected with this fault. But, so far 
as known, this is the first time that an earthquake 
has originated near the south-west end of Loch Loch}’- 
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We arc interested to learn that Mr, Joseph F. Rock, | 
head of the National Geographic Society’s expedition 
into Yunnan, S.W. Szechuan and S.E. Tibet, has 
recently returned to the United States after eighteen 
months in the field. He reports the finding of 
aboriginal trilies in China practising religious cere- 
monies which existed before Buddhism was introduced 
into eitlier China or Tibet. He also brought back 
important plant and bird collections, the herbarium 
specimens numbering some 12,000 specimens. The 
plants wx're collected in the extreme north-west of 
N'unnan, 'J'sarong, south-eastern Tibet, the inde- 
pendent l.ama Kingdom of Mili and also in eastern 
^'uIman. The birds collected number about 1600, 
and are from regions where few collections had 
previously been made. The collection contains land 
and water birds, and in addition a few hundred 
mammals. The birds and mammals will be presented 
to the Smithsonian Institution. Chestnuts of ap- 
parently immune species were found which may 
prove of value in the United States where the chestnut . 
disease has wrought such havoc. Mr. Rock’s chestnut I 
introduction should prove of great interest to the 
tanning industry in the United States, which has 
depended upon chestnut to a great extent and has 
recently faced the possibility of this supply being 
destroyed through the ravages of blight. A fine set 
of firs, spruces, hemlocks, pines and junipers were 
also brought back. A large collection of rhodo- 
dendron seeds was made, amounting, it is stated, to 
493 kinds, and specimens of many of the rhodo- 
dendrons as well as seeds of these and of Alpine plants 
have been sent to Kew and to Edinburgh. 

In his presidential address to the Society for 
Psychical Research, just published, Mr. J. G, Pidding- 
ton emphasised the difference between the certainty 
of astronomical predictions and the certainty of the 
psychical phenomena studied by the Society by saying 
that the Astronomer Royal, if he wished, could safely 
wager 5000/. to i/. that an eclipse would take' place 
at a certain time, whereas no such wager would be 
safe in, say, a case of alleged telepathy or clairvoyance. 
The comparative immunity from such uncertainty 
enjoyed by most men of science, he said, might 
actually disqualify them from being the best judges 
of the Society's work. The best policy would be to 
aim at convincing the average educated person. One 
of the difficulties lay in the fact that every science 
tended to become more and more complex, and those 
members oi the Society who did not keep pace with 
the development oi their methods were inclined to 
lose interest in their proceedings. Thus tVe latest 
automatic writings of some of their members were a 
sort of elaborate and extensive mosaic, a galaxy of 
cross-correspondences. In Mr. Piddington’s opinion, 
this greater complexity arose from someone's in- 
telligent design, though he would not venture to trace 
the intelligence which was deliberately complicating 
some of the phenomena investigated by the Society. 

The greater danger was a wave of credulity and 
superstition. The cause of psychical research stood 
to lose more through the credulity of the crowd than 
through its indifference or its scepticl«»Tf^ 
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The Council of the Zoological Society of London 
has instituted an Aquarium Research Fellowship 
of the annual value of 350/., tenable for one year, 
but with the expectation of reappointment for tw^o 
further years if satisfactory progress is being made. 
The Research Fellow will be expected to give his 
whole time to his investigations, which will be carried 
out chiefly at the Aquarium in the Zoological Gardens. 
The object of the research is study of the conditions 
which affect the life of the'' organisms living in an 
aquarium, and not the anatomy, physiology, or life- 
histories of individual organisms. Candidates should 
be recent graduates in honours in .some branch of 
science, and should be recommended as likely to 
carry on research on independent lines. Experience 
of marine or fresh-water zoology is not. required. 
Inquiries should be addressed to the Secretary, 
Zoological Society of London, Regent's Park, London, 
N.W.8. It is not expected that an appointment 
will be made before October 15. 

Dr. Fraser Harris, acting on medical advice, has 
resigned the professorship of physiology in Dalhousie 
University, Halifax, Nova Scotia, which he has held 
since 1911. 

During last week, an unusual contest was in 
progress at the Crystal Palace, where Mr. C. W. 
Hart pitted himself against a horse. Saucy Lassie, 
in an endurance test. The test, which was to see 
which could cover the greater distance in six days, 
came to an end on Saturday, August 23, when the 
total distances covered were": 'The man, 345 miles 
880 yards; the horse, 337 milei;: 1618 yards. Mr. 
Hart was thus the winner by 7, miles 1022 yards. 

A PHYSICIST is required under the directorate of 
radiological research of the Research Department, 
Woolwich. Candidates must possess an honours 
degree in physics and at least three years' experience 
in research. Applications in writing, with testi- 
monials and references to published work, should be 
made to the Chief Superintendent, Research Depart- 
ment, Woolwich, S.E. 1 8, 

Dr. W. J. Humphreys, of the U.S. Weather 
Bureau, Washington, would be glad if any observers 
of “ ball lightning " would send him a complete 
description of the phenomenon with the following 
details : date, witnesses, geographical position, time 
during the storm, size, shape, sharp or blurry outline, 
whether with or independent of wind, direction of 
motion (vertical, inclined or horizontal), kind of 
motion (smooth or jumpy), effects produced, indoors 
or outdoors, and if the former how it entered. 

A PRELIMINARY programme has now been issued 
of the centenary celebration of the Franklin Institute 
and the inauguration celebration of the Bartol 
Research Foundation, to be held in Philadelphia on 
September 17-19. The Franklin Institute has helped 
in no small measure in the prosecution of research 
into physical science and its applications during the 
past hundred years, and a noteworthy gathering of 
physicists and engineers from both sides of the 

A 





i UKI1. 


325 


anniversary. Among the British men of science who 
.ire to deliver addresses are vSir Ernest Rutherford, 
Sir William Bragg, Prof. W. I.. Bragg, Prof. E. G. 
( oker. Prof. F. G. Donnan, Sir Charles Parsons, and 
Prof. J. S. E. Townsend. Other distinguished men 
of science, exclusive of the large body of Americans, 
who will be present, include Prof. Charles h'abry. 
Prof. F. Haber, Prof. W. Lash Miller, and Prof. P. 
Zeeman. 

The southern slope of the Grasberg, in the valley 
of the Durren Ager, parish of Oberaschau, Austria, 
has been in motion. Portions of the forest have 
migrated to the valley, and landowners can no longer 
identify their own areas. One man has a piece of 
forest tipped on him, but the timber is not his; 
another has lost the meadows he intended to mow ; 
they have slidden away. The area of the landslide 
is about 100 acres and is a quarter mile broad. The 
depth of the mass moved is not more than 50 feet, 
but it is not limited to the weathered surface. The 
whole slope has been soaked. Coloured or black 
clays and shales, dark grey ruschel '^-shales, inter- 


stratified between sandstones of the upper chalk, seem 
specially suitable for landslides. Two rows of stakes 
have been driven in so that measurements can be 
made to follow the movement. 

We learn that arrangements have been made by 
which Automatic and Electric Furnaces, Ltd., 17 
Victoria Street, London, S.W.i, and Electric Furnace 
Company, Ltd., Eleefurn Works, 173-175 Fariingdon 
Road, London, E.C.t, will jointly design Wild- 
Bar field internally heated electric furnaces having 
an input greater than 25 kw., which in future will 
be supplied l)y the latter firm. Automatic and 
Electric Furnaces, Ltd., will continue the manu- 
facture and sale of the Wild-Barlicld automatic 
hardening furnaces with magnetic detector, and 
internally heated type of furnaces up to 25 kw. 
Arrangements have also been made with George J. 
Hagan Co., of Pittsburg, U.S.A., who have con- 
structed a large number of electric resistance furnaces 
350 kw. capacity, for the use of their drawings 
and information, so that the best British and American 
practice will be incorporated in the designs. 


Our Astronomical Column. 


Solar Spectrograph for the Poulkovo Observa- 
tory. — Engineering for July 18 contains a detailed 
description and several photographs of the 7-metre 
solar spectrogr^h by Grubb, which has just been 
erected at the Poulkovo Observatory. The instru- 
ment, in w;hich a grating is employed, is of the Littrow 
type, and is modelled on the 30 ft. tower spectrograph 
at Mount Wilson. The sun's rays are received on a 
coelostat, for which a special erection is made at the 
top of the south wall of the Observatory, and are 
reflected into an object-glass, after passing through 
which they are reflected to the slit of the spectrograph 
on the ground floor, where they form an image of the 
sun about 10 cm. in diameter. The main object of 
the instrument is the study of the suiTs rotation by 
means of the Doppler effect shown by light from the 
eastern and western limbs. By using a system of 
four prisms, light from the centre and limbs of the 
sun is made to fall simultaneously on rlifferent parts 
of the slit, and the spectra are obtained in juxta- 
position on a plate 24 cm. long by 4 cm. wide. The 
spectrograph lens has an aperture of 10 cm. and a 
focal length of 706 cm. No description of the grating 
is given, but it is stated that the instrument will 
give from one spectrogram a velocity measurement 
of greater accuracy than i/ioth of a kilometre per 
second in the line of sight. Arrangements are pro- 
vided lor rotating the instrument, the solar image 
remaining fixed. The coelostat, which has an 
aperture of 25 cm., has been made adjustable for any 
latitude between 60® and 37®, in order that it may be 
used at the Simeis Observatory, in the Crimea, if 
desired. 

The Liverpool Astronomical Society, Annual 
Report, 1923-24. — This body has undergone remark- 
able vicissitudes. It was founded iii 1881 by Espin, 
Isaac Roberts, and R. C. Johnson, and proved so 
useful in helping beginners, and amateurs generally, 
that in a few years its membership rose to nearly 1000. 
Then a period of stagnation set in, and the publication 
of its journal became very irregular. It was the 
realisation of its earlier usefulness that le'^ ' 
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I formation of the British Astronomical Association 
in 1890. The competition thus afforded led to a 
distinct revival of the Liverpool body, though it has 
since been a local rather than a national body. War 
difficulties once more led to a suspension, but all will 
be glad to hear that meetings have now been resumed 
and that the outlook is hopeful. pMers were read 
during the session by the president (Dr. Whichello) ; 
by Mr. W. Porthouse on the moon ; Mr. J. Rice on 
relativity ; Rev. A. L. Cortie, S.J., on sun-spots and 
magnetism ; and others. 

While not at all endorsing the president's statement 
that the B.A.A. is too much under the influence of 
the professional astronomer to be of use to the 
ordinary amateur worker, we may freely admit that 
it is a great benefit to astronomers at a distance from 
London to have their own meetings both for dis- 
cussion and observation ; and doubtless all will join 
in wishing this society, the name of which recalls happy 
memories to many of us, a new lease of useful life. 

Annuaike de l'Observatoire Royal de Bel- 
gique, 1925. — ^This useful annual contains the usual 
almanac information about sun, moon, planets, stars, 
tides, etc. It gives very full information about 
wireless time-signals, and time determination. Inci- 
dentally it notes that while most of the national 
ephcmeridcs adopt the new system of commencing 
the astronomical day at midnight at the beginning of 
1925, the Berliner Jahrbuch adheres to the old system. 
It will therefore be necessary to state the system 
employed fully and clearly in all astronomical time 
determinations : it will be unwise to use the phrase 
Greenwich Mean Time for the new system without 
some distinguishing mark : Greenwich Civil Time is 
probably the best to use, but a warning is necessary 
that it does not mean Summer Time. 

An error may be noted in the table of Periodic 
Comets on p. 168. The period given for Tuttle's 
Comet, 12*15 years, is far too short. The next return 
should be given as May 1926, not February 1937. 
Also the Comet Grigg-Skjellerup should be included 
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Research Items. 


Short Cist Burial in Kin’Cardinkshire. — 
short stone cist iinciirthcd at Catterline, Kincardine- 
shire. in March 10-23, contained a fairly perfect male 
Jjninan skeh'ton which has been carefully examined 
by IVof. JC VV. Reid and recorded by him and Rev. 
J. R. h'raser (Pioc. Soc. Antiq. Scot., ser. 5, vol. x., 
p[>. .*7-40). The discovery revealed several 
nmisiial features. ’’Jiie covering of the cist, instead 
ol bring formed of a single .series of large stones as 
is usual, was made up of several layers definitely 
ai ranged aiifl graded, and enil)edded in sand three 
t< (*l deep from top of bottom. One of the larger of the 
(’f)\er stones bore rncle incisions in spiral and concen- 
t rie circle form, but the weathering of the stone showed 
these were ch'arly handiwork of a much older date, 
and were not used as the artist liad intended. Another 
of the c(jver stones was artificially perforated. 'J*he 
skeleton showed the ordinary characteristics (if the 
njiind-headed bronze age race of nortli-eastern Scot- 
land, with strongly platymeric limbs, but tlie skull 
capacity was unusually large, i6(i(j c.c., as against an 
average of 1458 c.c. for a considerable seric,‘s of slujrt 
( ist skulls from the same region. The height of the 
individual was also out of the ordinary fcjr bis race, 
his stature, calculated from the leg bones, l)eing 5 feet 
10 inches, and calculated from the arm i)oncs, 5 feet 
8 or 9 inches. It would appear, Injwever, that his 
arms were shorter in proporti(m to his legs than is 
the case in modern races. The axerage height of 
the short cist men of Aberdeenshire is only .5 fec't 4 
inches. The skeleton was accompanied by a low- 
rimmed clay beaker of the “ drinking-cup " type, 
and by a fragmentary and rudely chipped (piartzite 
pcblile. 

Biochemistry in Indian .Xoriciti/i ukk. — The 
Journal of the Indian Institute of Science, vol. vii. 
parts ii. and hi., contains two papers dealing with 
prc.)blems of considerable iiilerest in connexion with 
Indian agriculture. In the first, (r. j, I'owler and 
Y. N. Kotwal show, by a series of laboratory experi- 
ments, that dilute aqueous solutions of ammonium 
nitrite are not decomposed by other substances such 
as acids, amino-compounds, or hydrogen sulphide, 
which are likely to occur with them in ordinary 
agricultural or sewage dispo.sal ]>ractice. Such loss 
of nitrogen as occurs in these operations cannot, 
therefore, be due, to any noticeable extent, to purely 
chemical reactions, but must be mainly the result 
of biochemical changes, as has indeed been generally 
assumed. 7 'he second paper deals with the retting 
of coconut luisk for the production of coir, (.'oir is 
the fibre used in the production of coconut matting, 
and is therefore the basis of a large industry. So far 
as scientific investigation is concerned, it has been 
even more neglected than most of the coarse textile 
fibres, and Messrs. G. J. Fowler and Marsden are 
breaking new ground in tackling the problem. The 
fibre is obtained by soaking in water, wdiich l.s changed 
from time to time for about ten months, the crude 
mass of fibrous tissue (mesocarp) wdiich forms the 
husk of the fruit of the coconut palm. The natives 
who carry on this part of the industry have a good 
deal of rather indefinite and sonictimes contradictory 
information as to the influence of various factors, such 
as the degree of ripeness of the fruit, the use of much 
or little water, the character of the w^ater, and e.speci- 
ally its salinity, on the quality of the fibre produced. 
Messrs. Fowler and Marsden find that the essential 
feature of the soaking process is the breaking down by 
bacterial agency of the material, described as in- 
soluble gum or possibly a hemicellulose, which binds 
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the fibre together in the husk. The necessary bacteria 
occur in the husk itself, and they remain active so 
long as the w’^atcr is changed frequently enough to 
prevent them being poisoned by the products of the 
reactions they cause. The discoloration of the coir 
w'hich sometimes occurs is due to changes in the 
tannin originally present in the husk, and the tannin, 
under unsatisfactory conditions of soaking, may 
oxidise to red insoluble products, which are deposited 
on the libre, or if ferruginous water gains admittance 
to the soaking areas, may form iron tan n ate, pro- 
ducing “ blue fibre. 

A New Cercakia from Northern India. — Dr. B. 
Soparkar describes (Indian Journ. Med. Res., vol. xi., 
J924) a new' ccrcaria from northern India which 
pre.scnits sexeral unusual features. The tail is forked 
distalJy, and bears proximally two arm-like lateral 
processes each terminating in an oval structure which 
app(?ars to be glandular and to serve as an organ of 
adhesion, 'the reproductive organs are much more 
developed than is usual — the ovary and two lobulated 
testes being clearly marked, and numerous motile 
spermatozoa could be seen in the vesiclila seminalis. 
The entire length of the main excretory canal is 
ciliatec 1 . 7 'his ccrcaria develops in rediae in Melanoides 
tuhi rcnlatiis, but its further history after issuing from 
tlie snail is unknown. The ccrcaria has not been 
obserxed to encyst and it does not possess cysto- 
genoiis glands ; as it is not adapted for active penetra- 
tion, the author suggests it is swallowed by the next 
host. 

Interactions of Protoplasmic Masses in Arcella 
roLvroKA — Bruce D. Reynolds (Biol. Bull., vol. 46, 
Vch. 1924) finds that, like Difilugia, Arcella will, in 
favourable ciiciimsta nces, rcappropriate by fusion 
fragments of protoplasm which have been detached 
from it. Arcella is not attracted by a pseudopodial 
fragment of Diflliigia, and if accidental contact is 
made the fragment is treated as a mechanical obstruc- 
tion. h'usion xvill take place between one individual 
of Arcella aiiel a protoplasmic fragment of a closely 
related specimen. Tw'o distantly related individuals 
w'hich have not been kept in the same receptacle will 
be attracted by each other's severed pseudopodia, 
but upon making contact the protoplasm involved 
w'ill be shattered into bead-like masses. When two 
lines of a clone (a pure line) are kept under similar 
environments, cross-fusions between them cease after 
about 22 days, but if the two diverging lines are kept 
under difi'erent environments, cross-fusions cease 
after a shorter time — 6 to i6‘5 days. When small 
(|uan titles of culture media are frequently inter- 
changed betxveen the hollowed slides in which the 
members of two diverging lines are kept, cross- 
fusions apparently continue indefinitely. When two 
related specimens have become negative to each 
other's protoplasm, cross-fusions between their pro- 
geny may be induced by exchanging small quantities 
of culture media or by placing them in the same 
culture medium (time required, 6 days). Physio- 
logical changes occur among the descendants of a 
single Arcella reproducing vegetatively, but such 
differences are probably due to environmental 
influences rather than to hereditary variations. 

Explosions and Zones of Silence. — According 
to M. L. Gazaud's observations of the explosions at 
La Courtine on May 15, 23, and 25 made near Mar- 
seilles, the zone of direct audition "is very limited in 
extent (Comptes rendus, Paris Acad, of Sci., July 28). 
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The explosions were m each case inaudible at the 
times calculated from the distance, and the same was 
true at ]\Iontpellier. The explosion of May 15, how- 
ever, was distinctly registered at both stations, but 
with retardations corresponding to extra paths of 
L)o and 135 km. respectively, the distance in a straight 
line from La Courtine being 360 km. At the same 
time a thick mass of cumulus cloud was observed 
rising above the mountain masses of Ventoux and 
the Basses Alpes, forming an obstacle which was 
evidently quite capable of reflecting sound waves 
coming from La Courtine. Such a wall of cloud, i 
it were concave in front, could concentrate the souiic 
waves so as to make them audible at certain points 
A simple calculation of the probable trajectories foi 
the two stations confirmed the above hypothesis, and 
fixed the probable points at the edge of the cloud 
mass where the sound was reflected. Reflection from 
above is shown to have been impossible in these cases 
as at the height required to give such large diflerences 
of path, the pressure of the air would be very small 
and very little sound would be transmitted. 

Natural Gas Industry. — Three advance chapter* 
of the Mineral Resources of the United States, volume 
for 1922, dealing with Natural Gas, Natural Gat 
Gasoline and Carbon Black produced from Natural 
Gas, contain significant data proving the rapid 
development of this industry in America. Consump- 
tion of natural gas in 1922 amounted in the United 
States to 762,546,000,000 cubic feet, being 15 per 
cent, more than the quantity used in the previous 
year. West Virginia, Oklahoma, and Pennsylvania 
ranked chief among the twenty-three producing 
States, eacl^ giving over 100,000,600,000 cubic feet, 
showing that the palaeozoic compared with the 
tertiary fields are still the most important from the 
point of view of gas production. The unit value of the 
gas has also gradually increased, the average at points 
of consumption being 29*1 cents per 1000' cubic feet 
compared with 21-6 cents in 1919 ; the value in 
domestic consumption shows proportionate increase, 
being 49*9 cents per 1000 cubic feet in 1922. Un- 
blended gasoline extracted from natural gas in the 
year under review amounted to 505,832,000 gallons, 
representing a 12 per cent, increase over the pievious 
year and 8 per cent, of the total gasoline produced 
in America from all sources. The average yield of 
gasoline per 1000 cubic feet of gas thus works out 
at 0*9 gallon. Of the 917 plants in operation for the 
extraction of this product throughout the United 
States, those of the compression type produced by 
far the largest amount of gasoline, though statistics 
show that the combination process is steadily increas- 
ing in favour. The average value per gallon of 
natural gas gasoline was 14-4 cents in 1922. Carbon 
black manufacture likewise showed an increase of 
13 per cent, over the previous year, amounting in 
1922 to 67,795,000 pounds ; the advance was largely 
due to the greater demand for this commodity in the 
rubber tyie industry. Louisiana and West Virginia 
together were responsible for more than <jo per cent, 
of the entire output of the country, the JNIonroe field 
of the former State contributing in no small measure 
to this result. The average price per pound of 
carbon black was maintained at 8*6 cents, a slight 
decrease compared with 1921. 

Acoustics of Halls. — Owing to the pioneer in- 
vestigations of the late Prof. Sabine, the factors which 
determine the acoustical properties of rooms are 
becoming known, and the provisional theory is being 
tested by the observations made in halls of various 
sizes and shapes by auditors whose opinions are of 1 
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value. As the result of a considerable amount of 
work of this kind. Prof. F. R. Watson, of the University 
of Illinois, suggests in the July issue of the Journal 
of the Franklin Institute an improvement in the law 
expressing the best time of reverberation in a hall in 
terms of its volume. His expression for a hall without 
audience is, time in seconds =0*75 0-375 Vvolumc, 
the volume being in cubic feet. He concludes also 
that in increasing the absorbing material as the hall 
gels larger, it is best to keep the average absorption 
per unit area constant. This involves the energy of 
the sound source being proportional to the area of the 
surface of the hall. 

The Quantum Theory of Radioactive Disin- 
tegration. — 111 an article in the Zeiischrift ftir Physik 
of August 4, Dr. A. Sniekal shows that the quantum 
mechanism proposed by him in 1922 gives a complete 
explanation, on the lines of the Bohr theory, of all 
the /f-ray spectra which have so far been determined 
with certainty. Rosscland's criticism of this mech- 
anism is ungrounded, and it is shown that he has 
simply applied the views of the author to explain the 
c.nitinuous f-i-niy spectrum of a very special class of 
/i-ray disintegrations. 'I'he close analogy between 
X-ray eind fS-niy spectra supplies an explanation of 
the relationships found by Ellis and Skinner between 
the setiuence of the nuclear levels in radium B and 
radium C. Wentzel has shown that ** spark lines 
are found in the X-ray spectrum, due to multiple 
ionisation, the terms of ’which bear a definite relation- 
ship to those of the normal lines. In a f^-radioactive 
atom, instead of a recombination of an electron, as 
for X-rays, an electron is given off from the nucleus, 
or moved to an outer orbit. If two ^-radiators 
follow one another in the periodic system, there is a 
close analogy with the case of a non-radioactive atom 
which has lost both its K electrons, and in regaining 
them will give spark lines, as well as the normal 
X-ray spectrum. 

X-Ray Absorption Spectra. — New measurements 
have been made of the fine structure of the K absorp- 
tion band head of Ti, V, Cr, and Mn, and of the L/// 
band hearl of Sn, Sb, Te, and I, by Dr. D. C.oster, 
Zeiischrift fiir Physik, July 2, and it is shown that 
the character of the structure depends on the chemical 
state of the clement concerned. When the valency 
of the element in the compound used is high, an 
absorption line, Ka, Lma, is found on the long wave- 
length (soft) side of the band head, but not for com- 
pounds in which the element has a low valency. It 
is thought that the principal band head corresponds 
to the sudden rise, from zero to a maximum value, 
of the probability for the removal of an electron from 
the layer concerned to infinity, when the wave-length 
diminishes to a particular value ; the lines Ka and 
Luia are probably due to the removal of the electron 
to an inner electronic layer. The principal band 
head approaches the position of the Ka or Lj^a line 
as the chemical state of the element approaches that 
of the uncombined gaseous element. It may very 
well be that the lines Ka and L/jia really exist in all 
cases, but can only be observed when the separation 
from the principal band head is sufficient. The author 
deals with the theory of this shifting , of the band 
head and with that of the maxima and minima of ab- 
sorption observed on the “ hard ** side of the band head. 

It is suggested that, in this region of the spectrum, 
be.sides the “ photo ” effect, there is another possi- 
bility, so that the atom may take up a larger energy 
quantum than that corresponding to the removal of 
an inner electron to infinity ; the extra energy might 
be used in removing an electron simultaneously from ' 
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the* outer layer ; or the atom or atomic complex may 
be in some special state of tension after the absorp- 
tion. 

Imrst JvAW ok PiioTocHKMisTRY. — The Journal of 
the Chemical Society for July contains an important 
paper by Mrs. M. C. C. Chapman on the first law of 
photochemistry. This law, w’hich was enunciated by 
Draper in 1843, states that the amount of chemical 
change in a given system effected by light of a specified 
wave-length is proportional to the light absorbed. 
Although this is a fundamental principle of great 
importance, its validity has not been conclusively 
established. Its accuracy has. in fact, recently been 
challenged by Baly and Barker, who found that in 
the case of the combination of hydrogen and chlorine, 
when the light intensit}^ was increased in the ratio 
of I : (), the rate of combination increased in the ratio 
of I : 10. Mrs. Chapman has carried out careful 
experiments with the same reaction, and the results 
show that the rate of combination appears, if anything, 
to increase with the light intensity rather less rapidly 
than is recpiired by Draper’s law. For the ratio of 
intensities r : 6, the ratio of rates of combination was 
5*40 in one group of experiments and 5-67 in another. 
With six slits, the ratio of rates of combination 
occasioned by opening six slits compared with that 
with two slits was i : 2*97, i : 2*95, and t : 2-97. The 
<ieviation from Draper’s law is ascribed to tlie tem- 
porary reduction in pressure of the water vapour 
occasioned by the formation of hydrogen chloride 
rather than to an inhihitive action of hydrogen 
chloride. The experiments were made in tiic presence 
of w’ater. 'J'hc conclusion reached is tJiat the abnormal 
result obtained by Baly and Barker could not be 
substantiated, and that Draper’s law is valid even in 
the case of the photochemical change which exhibits 
the greatest departure from Einstein’s law of photo- 
chem ical equivalence . 

Bakery Research. — A report on research work 
carried out at the National Bakery School, f^ondon, 
has recently been issued by Dr. C. Doree and Mr. 
John Kirkland. It is diviiled into four sections, 
namely, (i) variation in weight of loaves due to loss 
in baking, (2) weight conserving effects of wrapping 
loaves in waxed paper, (3) variableness of oven 
temperatures, (4) quicker ripening of hard flour 
doughs. With respect to the first part of fhe report, 
the opening paragraph quotes the Report of the Inter- 
departmental Committee on the Sale of Bread by 
W’eight which stated that, in spite of the dilticulties 
encountered, it is possible to estimate with reasonable 
accuracy the loss which takes place in baking and 
after. The sale of bread by weight places the Ixiker 
in a very difficult position, as it has been suggested 
that it is by no means easy to tell how much dough 
should be scaled off so that the resultant cooled loaf 
should just be the desired weight. No conclusions 
arc directly thawn contradictory to the committee’s 
considered opinion, but the mass of carefully collected 
data in this report throws very grave doubts on its 
correctness. Loss of weight is found to be affected 
by the tightness of the dough, by the position in the 
oven, by the kind and shape of the loaf in question, 
by the degree of ripeness of the dough, by the length 
of time the bread is in the oven, and by the presence 
or absence of certain moisture pastes chiefly of a 
starchy character. It is further shown that attention 
to these points is a matter of considerable financial 
importance to the practical baker. The secontl part 
of the report dealing with the effect of wrapping on 
the weight of the loaf is very limited in scope, although 
the results are of interest. It is shown that the 
expense of wrapping is partly met by the decreased 
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loss in weight of the loaf on keeping. There was un- 
fortunatelv no work done on the important question 
of the increased cleanliness of the loaf. As to the 
variableness of oven temperature, it appears that there 
is often a range of temperature, in different parts of 
the oven of 50° F., and in some cases of more than 
100® F. It may be that some of the rather incon- 
sistent results reported in the first part of this report 
are due to this varying factor. The final part deals 
with the quicker ripening of certain hard and strong 
doughs. In view of modeih labour conditions^it is 
necessary that somethin|f should be done to the 
stronger and slower ripening flours if they are to be 
ready for the oven quickly, and the practical sugges- 
tion of the addition of lactic acid and the preparation 
of pastes rich in lactic acids is made. 

Coast Defence Works. — ^The destructive effect of 
the grinding action of shingle or boulders on concrete 
structures erected on the foreshore is well known. Dr. 
John S. Owens describes a method which has been used 
successfully on the south coast of England, and illus- 
trates it with photographs in the Engineer for August 
8. The method consists in facing the concrete sea 
wall with wood blocks set in cement, with the end 
grain exposed. One of the photographs shows an 
experimental patch of wood blocks inserted in 1921, 
and the wear of the unprotected surrounding concrete 
has been from ij in. to 2 in. more than the wood. 
The wood blocks indeed show but little signs of wear, 
and it has been noticed that where a knot came to 
the surface of the wood there was a definite hollow 
worn, the hard knot being worn more rapidly than 
the surrounding soft wood. The experiments were 
regarded as so promising that a considerable length 
of sea wall was faced this spring with wood blocks. 
The blocks are mostly 6 in. square on the surface 
and are set with headers 9 in. long at intervals, the 
other blocks being 6 in. deep. All the blocks were 
set in neat cement grout and were held in position in 
the first instance by double-pointed nails, as one of 
the difliculUes encountered was to keep them in 
correct position while the concrete behind was filled 
in and rammed. 

Laterally Loaded Struts. — Technologic Paper 
No. 258 of the U.S. Bureau of Standards contains an 
account of some tests on steel tubing made by Mr. 
Tom W. Greene with the view of ascertaining whether 
experimental results confirmed the theory of laterally 
loaded struts. The range covered the cases of a 
column without transverse load to that of a beam 
with no column load. It was found that the eccen- 
tricity due to variation in wall thickness and to 
deviation from straightness is an important factor. 
A modified rational formula based upon consideration 
of the effect of eccentricity was found to fit the 
experimental results very closely. Failure of a strut 
will occur when the ma.ximum compressive stress 
computed by the modified formula is approximately 
ccpial to the yield point, and the modified rational 
formula reduces to the “secant” column formula 
when the transverse load is equated to zero. A 
reasonably accurate computation of the stress in a 
laterally loaded strut can be made by summing the 
bending stress due to the transverse load and the 
column stress obtained by the “ secant ” formula, pro- 
vided that in the latter formula the effective eccen- 
tricity is taken as the sum of the original eccentricity 
(due to tube irregularities) and the deflexion of the 
stiut at the centre resulting from the transverse load. 
The methods of measuring the eccentricities in the 
test struts are clearly described in the paper, and, 
judging from the exactness of agreement shown by 
the checks applied, appear to be very accurate. 
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The International Commission on Illumination. 


^1 ‘Hli second technical session of the International 
I Commission on Illumination was held in 
Oencva on July 21-^5, under the presidency of Dr. 
E. P. Hyde (U.S.A.). About forty delegates from 
France, Great Britain, Italy, Switzerland, and the' 
United States of America wer|? present, while observers 
from Japan and Poland attejaded the meetings. The 
delegates were welcomed ^:vQeneva by M. Stoessel, 
president of the cityi wliilo||^; jCarrozzi, representing 
the health section of the l^i^dhtiohal Labour Office, 
welcomed the collaboratip^Ji of the Commission in 
problems which were of fi^ticular interest to his 
section. The presidJ^jji^nnounced that national 
committees were in J;fi(e,r»"process of formation in 
Belgium and also in tliVlunion of South Africa. 

At the first technical >ineeting two papers dealing 
with primary standards of light were presented by 
Dr. Crittenden (U.S.A on behalf of Dr. Ives, and by 
M. Fleury (France). . pr. Ives, by using a cylindrical 
platinum black body at the instant of melting, has 
obtained results which are considered sufficiently 
reproducible to make this type of black body a suit- 
able primary standard. His results indicate that 
at the melting-point of platinum the black body has 
a brightness of 55*4 candles per square centimetre, 
and its radiation very closely colour-matches that 
of the carbon filament lamps operated at 4 watts per 
mean horizontal candle, in which the international 
candle is maintained. M. Fleury is using a carbon 
tube furnace held at such a temperature that the 
intensity of the radiation between two given wave- 
lengths is N times that between the same wave- 
lengths emitted by a black body held at the melting- 
point of gold. The power consumed in the furnace, 
and hence its temperature, is maintained constant by 
the use of a thermionic valve controlling a generator, 
and it is anticipated that the constancy of temperature 
will be sufficiently exact to enable the furnace to be 
used as a primary’’ standard of light. As a result of 
discussion the Commission passed a resolution recom- 
mending that the brightness of the black body 
operated under definite specified conditions be adopted 
as the primary standard of light, and that the various 
National Laboratories be asked to specify conditions 
and to determine its value in terms of the international 
candle at present in use. An exceedingly com- 
prehensive paper dealing with the properties of 
tungsten and the characteristics of tungsten lamps 
was presented by Dr. Crittenden (U.S.A.) on behalf 
of Dr. Forsythe and Dr. Worthing. Other papers 
were concerned with the description of an acetylene 
standard lamp for use in sensitometry, and of special 
holders for electric lamps used as photometric sub- 
standards. 

The second technical meeting was taken up with 
the study of problems in connexion with photometric 
definitions and symbols arising out of the report 
of the international committee on definitions and 
symbols, presented by M. Fabry (France) on behalf of 
M. Blondel, and the reports of the various national 
committees. A technical sub-committee was ap- 
pointed to deal with the recommendations, and 
agreement was reached on about fourteen definitions, 
in addition to those on whiph agreement was reached 
at the Paris meeting in 1921. Definitions were 
finally adopted of transmission, absorption and 
reflection factors, brightness, visibility, total flux, 
mean spherical intensity, reduction factor, efficiency 
of a source, and several other quantities. Symbols 
for luminous flux, luminous intensity, illumination; 
and for transmission, absorption, and reflection were 
also agreed upon. 
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The Italian National Committee presented a 
vocabulary of illumination in Italian, and it was 
agreed that it would be advantageous if there were 
corresponding vocabularies in English, French, and 
German. As the Swiss National Committee had 
already placed on its programme the collation of the 
Italian and French vocabularies^ it d^ided that, 
this work should be extended ]^,linclttding English ^ 
and German, and it was deddfd.wKt a sub-c^mittee^ < 
with a Swiss chairman should" ^^appointed to. deal ' 
with the matter. a, ; / . 

The third technical meeting opened with a paper by 
Prof. Fabry (France), chairman of the sub-committee 
on heterochromatic photometry, appointed at the 
Paris meeting. Prof. Fabry gave an excellent account 
of the work done since the Paris meeting on the 
subject of heterochromatic photometry, and of a 
programme of work which, if carried out by the sub- 
committee, would be of the greatest value. A paper 
was presented by Mr. H. Buckley (Great Britain) on 
behalf of Messrs. Buckley, Collier, and Brookes on 
the colour temperature scale for tungsten. Very 
satisfactory agreement with existing data was ob- 
tained in this preliminary work, which it is intended 
to repeat to greater accuracy. M» Jouaust (France) 
read an interesting pa^Der on the use of absorbing 
screens in heterochromatic photometry. Dr. Critten- 
den (U.S.A.) presented a report on behalf of Mr. K. S. 
Gibson on the relative visibility function. This report 
reviewed the more recent work on this problem, 
including that by Messrs. Gibson and Tyndall, in 
which the step by step method of direct com- 
parison of different portions of the spectrum was used* 
It appears from this work that, contrary to what had 
been suspected, the direct comparisem method gives 
the same results as those obtained by methods in- 
volving flicker photometry. The Commission passed 
a resolution that the values recommended by Mr. 
Gibson should be adopted as provisional standard 
values of the visibility factor, except in certain 
specified cases such as arise in considering the ends 
of the spectrum or in particular conditions of field 
intensity and size. These new values differ- only 
slightly from those recommended at the Paris meeting 
in 192 T. The Commission decided at this meeting 
that the sub-committee on heterochromatic photo- 
metry should extend its activities to inclucie the 
investigation of the transmission characteristics and 
the specification of coloured glasses, particularly of 
those glasses used in photometric measurements. 
It was also decided that a new committee consisting 
of three members should be set up to deal with 
colorimetry. 

The fourth technical meeting dealt with street 
lighting and with certain aspects of illumination 
engineering practice. Mr. H. T. Harrison (Great 
Britain) presented a paper in which he developed the 
idea that street lighting should be more of the pro- 
jection type, such as is associated with automobile 
headlights. Papers were also presented on street 
lighting in Paris by gas and electricity, and on some 
interesting traffic regulating signs recently installed 
in Paris. A proposal was made that the Commission 
should recommend the fixing of a legal minimum of 
illumination for street lighting. It was decided, 
however, that though it might be desirable for the 
Commission to give the weight of its opinion on street 
lighting, this was such a debatable subject that action 
had better be deferred pending further consideration, 
and it was agreed that at the next meeting the 
q^uestion of street lighting should be given greater 



lyji I uni: 


L/IUGUST 3U, 1924 


o30 


'I'he papers on illumination engineering practice 
were the first of their kind which had been given before 
the ( omniission. Jn these, the authors, Messrs. Licb, 
Merrill, and I’owell (U.S.A.), gave an account of some 
ol tin* features of the organised campaign which is 
b(*ing ( arried on in America to promote the wide- 
spread practical application of the principles of good 
lighting. Dr. I deb iirgecl that the work of the Com- 
missicjii should not be restricted merely to the 
1 heori'tical aspects of illumination, but should be 
<!.\t ended to include the practical a.spects of illumina- 
tion engineering so tliat it would be of benefit both 
to inanufactunTs and the general public. Mr. Merrill 
described the method of conducting good lighting fle- 
nionstrations, while Mr. Powell deseribed various types 
ot pnipaganda work, and surveyed a large field of in- 
vestigatory work in practical illumination (Migineering. 

The fifth technical m<s*ting tlealt with factory and 
.school lighting and with auhmiobile heatllights. Mr. 
L. M. Marks (U.S.A.) prc'sented the report of the 
inttTiialional sub-committee on lighting in factories 
and schools as a basis of international agreement. 
Kecommendations of the minimum illumination in 
various circnmslanccs, of the inaxrinurn brightness of 
light sources, of exit and emergency lighting, an<l of 
the colour and linish of school interiors, were inadt*. 
There was general agreement that at present standard 
minitmun values of illumination for working con- 
ditifins should not have any legal force, and that 
whatever regulations are made should be based 
solely on considerations oi the health and safety of 
em[)lnyees. ^Ir. (iaster (Cheat Dritain) presented a 
paper on some further developments in industrial 
ligliting in Ihiglaiul, and i\l. Ikirdoni (Ital\’) on some 
])h(*nonuma of glare. Dr. Sharp (U.S.A.), ehairman 
of the international sub-committee on aufomobilc 


headlights, presented a report in which the proposals 
made by each of the various countries were reviewed, 
while papers dealing with the photometry of auto- 
mobile headlights were presented by Messrs. Bossu 
and Cellerier (France). 

After the technical meetings were over a plenary 
meeting of the C^ommission re-eFected Dr. E. P. Hyde 
to the office of president for the next three years. 
Mr. C. C. Paterson was also re-elected to the office of 
honorary secretary and treasurer, and Mes.srs. 
Edgeumbe (Great Britain), Rouland (France), and 
Seinenza (Italy) as vice-presidents, while Mr. Walsh 
of the National Physical Laboratory, to whose ability 
and ettorts the technical success oi the meeting was 
so largely due, will continue his work as general 
secretary for the next three years. It was provision- 
ally deculed that the next meeting should take place 
in the United States of America in 1927. 

The meetings were held in the Palais Eynard, which 
was kiiully placed at the disposal of the Commission 
bv the City of (Geneva. The delegates were enter- 
tained at a motor excursion and a dinner at Bellerive 
on the evening of Tuesday, July 22, by the president 
and members of the (Geneva City Council ; and at a 
dinner at the Hotel des Bergues by the Swiss National 
('omniittet‘ on Wednesday, July 23. On July 2^ the 
Swiss National Committee were the guests of the 
tc;reign delegates at a dinner held at the Parc des P'aux 
V'ives. 

'file Swiss National Committee, particularly the 
pn'sident, M. hllliol, and the secretary, M. Largiarddr, 
were responsible for the excellent arrangements made 
for the ine(‘ting, while M. Thomas, the director of the 
fnternational f.abour Office, very kindly placed a 
secretarial stab and interpreters at the disposal of 
the C ommission. H. B. 


The Automatic Measurement of Atmospheric Pollution.^ 

15v Dr. J. S. OwKNs. 


I K suspended impurity in the air can be measured 
^ by two methods, the automatic rectmler or 
filter, and the jot dust counter method. fhe former 
was designed primarily lc)r measurement of smoke 
pollution, and depends ii})on iiltratioii of the air 
through white filter paper, tin* n'siilting diseolonred 
spi)t being compared with a calibrated scale of shades. 
In the dust counter method the results are inde- 
pendent of the colour of the particles, a count of 
their luindHT as w'ell as an examination of their size, 
shape, and nature being imule microscopically. 
Curves showing the luimcrical value of the siispeiuled 
impurity for different cities ami its variation from 
hour to hour can be plotted from the average figures 
ft)r a large number of days, 'fhe cities selecletl for 
tliis purpose were l.ondoii, Kochdale, Blackburn, 
Crlasgow, and Stoke-oii-'frent. 

'fhe London curves of impurity for Westminster, 
Savoy Hill, and Kew C)bservatory indicate that the 
impurity is lowest between midnight and 0 a.m., 
after which it rises rajiiilly to a maximum between 
o and 10 A.M., falling again steadily iiinil about 
•I in the afternoon, when there is a tendency to rise 
slightly to a second but lower maximum. At about 
10 I’.M. the impurity falls away until about midnight, 
'flic Sunday curves are similar, but the maximum 
in the torenoon is not reached until about an hour 
later, 'fhe rise of impurity betw’cen o and 7 a.m. is 
attributed to the lighting of tiros, the smoke from which 
is emitteil in greatek quantity soon after lighting. 

In plotting the curves referred to, it wis found 
ailvisable to ilivide the days into two groups ; 

* Sul>'>t.uii'f of .1 Ji.ipor n\ul heforr Section (Matliematics and Phvsics) 
at the Toionlo uu'cling ot the iltitish Association. 
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(a) Days in which there was much smoke haze 
at some time, as indicated by the automatic recorder 
showing a shade number equal to or above — 
equivalent to 1-28 mg. per cubic metre. These were 
referred to as " Z days. 

(h) Days of little smoke haze when the maximum 
did not reach Sliade .4. 

As the existence of thick smoke haze over a citv 
on certain days is due rather to failure of the natural 
])rocc'sses by which normal smoke is removed as 
produced, than to abnormal smoke production on 
those days, this division is an attempt to separate 
I ordinary days from those in which the ventilation 
fails, usually during tmti - cyclones with light or 
iiidefmilc w inds and inversion of the lapse rate. 

J'lie distribution of impurity for Rochdale and 
Cdasgow is \ery similar to that in London. The 
records from Blackburn exhibit certain peculiarities. 
These were j)repare(.l from an average of 269 days 
for the year 1923 2 |. 136 being winter — 72 of which 
ranked as “ Z ” da\s, that is, days of much smoke 
ha/e. 

'Fhe hourly distribution in Blackburn has certain 
important peculiarities ; for example, a rapid rise 
of impurity commences in the morning in the summer 
about .j A.M., and readies its maximum on week- 
days and Saturdays at 7 a.m., while on Sundays the 
maximum is not reached until 10 a.m. Again, in 
the week-day and Saturday curves there is a second 
maxim um between xo and 12 in the forenoon, higher 
than the First, and separated from it by a 4-hour 
interval. 

It is inferred from this that there are tw’o main 
sources of smoke, making their maxima at different 
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times. The Sunday curves show no evidence of a 
double maximum in the forenoon. It is therefore 
inferred that the first maximum is due to industrial 
and the second to- domestic smoke. In support of 
this is the fact that in winter the second maximum 
is higher than the first for week-days, while in summer 
the first is higher than the second. The relation 


This can be traced to the custom of lighting pottery 
ovens on Friday night or Saturday morning. 

The incidence of atmospheric impurities on different 
days of the week has also been examined for six differ- 
ent cities, from which it appears that there is a general 
tendency to a minimum of smoke haze towards the end 
of the week, and a maximum about the beginning. 

Since the records of the automatic 



Fig. X.— 'Suspended impurity in the air. 


instrument upon which the above con- 
clusions were based depend upon the 
discoloration of a filter paper by the 
trapped impurity, experiments were 
made in which the results obtained 
with the dust counter method referred 
to were compared with those by the 
automatic recorder. In the latter, 
which was intended for recording city 
smoke, the impurity is assumed to 
be ])lack, whereas the dust counter is 
imlcpendent of colour. 

In the latter, fully described else- 
wliere,- the action depends upon the 
projection of a narrow ribbon-shaped 
jet of air against a microscope cover 
glass at such a velocity that a marked 
fall of pressure occurs with adiabatic 
expansion and cooling of the jet and 
consccpient condensation of water, 
supplied from a damping chamber, 
upon the dust particles and the 
cover glass where the jet impinges. 
This results in the dust particles 
being projected against the cover 
glass by virtue of their greater 
density, and their increase of mass 
due to the condensed water. Thev 


between tlie total smoke emitted on Sundays and on 
week-days is as 2000 to 3077, based on the curves for 
ordinary winter days — ^not ranking as Z " days. 
If the Sunday smoke be assumed to be domestic, 
and the week-day smoke domestic plus factory, the 
ratio of factory to domestic smoke becomes 1 : 1-85. 

Stoke-on-Trent exhibits even more peculiarities 


I adhere to the glass as the water evaporates, leaving 
a linear trace of dust, which can be examined micro- 
scopically and counted. 

Simultaneous observations were taken with both 
instruments, and the results plotted in Fig. 2. 
From this curve it is evident that there is a reason- 
ably constant relation between the number of 


than Blackburn. Stoke is a pottery 
city containing about 2500 ovens. 
Records are available for a total of 
222 days, including 126 winter days 
— 82 of which ranked as " Z.” 
Thus of the winter days recorded 
65 per cent, had thick smoke liaze, 
that is, on two out of every Jfthree 
days. 

F'ig. T shows that a definite rise 
began about 4 a.m. on week-days 
and 5 A.M. on Sundays. On summer 
week-days and Saturdays the maxi- 
mum is reached between 7 and 8 a.m., 
while in the winter on week-days and 
Saturdays the maximum is between 
8 and 9 a.m., and on Sundays about 
mid-day. In both summer and 
winter the impurity is maintained 
at a liigh level during the whole 
afternoon, but with remarkable 
oscillations, not shown in tlie records 
of the other cities mentioned. The 
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Fig. 2. — Comparison of automat io filter and dust counter records. 


minimum impurity is found at about 3 a.m. 

The amount of suspended impurity in Stoke on 
ordinary winter Sundays is not much less than on 
week-days, the ratio being as 2022 to 2398. Here 
there arc evidently conditions which make it im- 
possible to apply the method already used for ascer- 
taining the relation of factory to domestic smoke. 
In all the Stoke records for summer and winter^the 
Saturday maximum in the forenoon is the hi@|||st. 


particles per cubic centimetre, and the weight of 
impurity in milligrammes per cubic metre as given 
by the automatic recorder. 

This indicates a tendency towards uniformity in 
size of the particles at different times, but there is 
also a definite departure from such uniformity during 
thick smoke haze when the average size increases, 
doubtless due to insufficient time for separation by 
.. * Proc. Roy. Soc. A, vol. xoz, 1922. 
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settlement. 'I'he maximum fliameter of smoke 
particles in tlic absence of thick smoke haze is about 
I.V microns, vvJiiJe diirin^^ thick smoke haze the maxi- 
nuim readies about j microns. Fig. 2 shows that 
the relation in Loiulon between number and weight 
of particles is usually such tiiat 10,000 particles per 
c.c. corresponds to i mg. per cubic metre. It is 
not suggest (-‘il that this relation holds good for all 
types of dust, but it shows that the automatic 
recf)rder gives trustworthy comparative results for 
city air, where the colour of the suspended particles 
is usually black. 

Horticultural Research. 

'PHK growing recognition of the importance of 

* research work in connexion with the fruit in- 
dustry is emphasised by the Annual Keport issued 
by the National h>uit and Fider Institute at Long 
Ashton, Bristol. The year 1923 was the first since 
the outbreak of the War in which the work could be 
conducted under relatively settl'd and stable condi- 
tions, and it was marked by steady progress as 
regards both advisory and research work, 'the? direct 
and prjictical bearing of the research work upon the 
current problems of fruit growers is very noticeable, 
and though many of the re.sults are still preliminary 
or tentative,* they open up suggestive lines for future 
jjrogre.ss. 

The maiinrial experiments 011 fruit trees in pot 
cultures have been continued to study the elfeci upon 
growth of the omission of the various essential ele- 
ments in turn. Leaf scorch affected many of the 
plants, but an increase iii the amount of jioiash en- 
tirely prevented the development of scorch, while a 
reduction of nitrogen retarded it and reiluced its 
amount. An examination of the root systems of 
various fruit trees shows that under many systems of 
planting there must be considerable overlapping of 
roots, introducing a serious element of <'.01 n petition 
which probably acts as a severe check to growth in 
many cases. This research is being continued in 
connexion with the danger of planting up orchards of 
large trees witli soft fruit, if the latter is left too long 
on the ground. In connexion with the damage 
wrought by the apple blossom weevil it is pointed out 
that isolated efforts of control are unlikely to be 
clhcacious, but that co-operative action is essential 
for success. Direct control methods must be associ- 
ated with hygienic conditions in the fruit plantation, 
and a scheme of procedure is outlined, embracing a 
sequence of scraping, spraying, and banding the 
trunks, followed by the collection of capped blossoms 
ill JNIay. Other pathological investigations deal with 
egg-killing wa.shes, the effect of sulphur on black 
currant mite, “ red plant ” in strawlierrics and its 
correlation with “ cauliflower disease,” purple leaf 
blotch of strawberry, and the infrecpienl disease of 
pear leaf filister. 

A most interesting investigation is that of cold 
process fruit preserves. Under ordinary inetliods of 
preparation, jams, jellies, and fruit juices arc subject 
to prolonged high temperature, to the detriment of 
their flavour, colour, and aroma. With the ” cold ” 
method the consistency of the product must be such 
that micro-organisms do not develop, a condition that 
can be secured by increasing the sugar content to 
O2-65 per cent., or less if the acidity of the fruit is 
high. Jellies and fruit juices give very satisfactory 
results, but more difficulty is experienced with the 
jams. Large-scale trials are being made to determine 
whether these methods are suitable for development 
under commercial conditions. 

Another aspect of the work is shown by experiments 
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on the ” buffing ” of willows, a process whereby, after 
prolonged boiling in water, a mineral-brown colour is 
imparted to the wood of willow rods. Freshly cut 
willow rods can only be peeled for a short time in 
the spring, owing to the rapid production of new 
wood which interferes with satisfactory peeling. 
” Huffed ” rods can be peeled throughout 'the year, 
and the introduction of the process has been of great 
importance to the growers and to the basket industry. 
Improved methods arc being sought and possibilities 
of industrial application worked out. 

The chief lines of work at the Fruit and Cider 
Institute have been touched on above, but various 
other researches are being carried out. some of which 
may lead to more extended inquiries in the future, 
and others are of importance in their relation to the 
main investigations. 

Problems of Human Nutrition. 

"'IIF investigation of human nutrition dealt with 
in the report before us ^ was undertaken in the 
autumn of 1922 during a period of depression for 
those engaged in the coal mining industry. Details 
regarding the actual food consumption were obtained 
from 140 families distributed in five different counties. 
The general result of the inquiry shows that though 
the average consumption of food in Derbyshire wa.s. 
sufficient for a healthy life when judged by accepted 
standards, the average diets in Northumberland, 
!.ancasliire, Stirlingshire, and in particular Durham, 
were not so satisfactory. In the latter county the 
weight of the miners’ children was slightly below the 
comity average, though it seems probable that factors 
other than a deficient diet may have been partly 
responsible for this. The Committee ‘is cautious in 
drawing conclusions, since the number of families 
investigated was not large, and it was recognised that 
the method adopted of reducing each family to the 
equivalent of ” average men ” for the purpose of 
assessing the nutritional value pf the family diet is 
not free from objection. 

'J'he C'ommittee has assumed that the average 
daily food requirement of a miner is equivalent to- 
some 3/|oo calories. This figure has, however, not 
been ascertained by direct observation, but is inferred 
from a consideration of the numerous data already 
available on the energy output of man under different 
conditions of rest and work. Prof. K. N. Moss, in 
an investigation of the effects of high underground 
temperatures on the miner, has recently given details 
of the actual food consumption of a selected number 
of miners in different districts who had a high reputa- 
tion for steadiness and industry. These figures show 
an average daily energy intake of well over 4000* 
calories, a value much in excess of that assumed by 
the Committee. Moss’s selected subjects were clearly 
well above the general average, but if we regard the- 
Committee’s estimate as approximately true for this 
general average, it is apparent that there may be-, 
very great differences of energy expenditure between 
different individuals employed in the same industry. 
It is not alone the actual work done in the mine that 
matters, for much energy may be expended by the 
miner in walking to and from his work and in recrea- 
tion in his spare time : as regards the last two items 
there is the possibility of great individual and local 
variations. 

It is evident that further investigation is required 
regarding the actual energy output under everyday- 
conditions not only of miners, but also of workmen in 

' Medical Researcli Council. Reports of the Committee upon Quantita- 
tive Problems in Human Nutrition ; Report on the Nutrition of Miners and 
their .Families. Pp. 59. (Loudon : H.M. Stationery Odice, 1924.) is. 3^/. 
net.#. ^ 
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other industries involving heavy manual labour. So 
long as uncertainty prevails as to the true energy 
requirements of the individual, the assessment of the 
nutritional value of the family diet in the manner 
adopted by the Committee cannot acquire its full 
value. In times of financial stress the full diet of 
the wage-earner may have to be maintained at the 
expense of other members of his family, and the 
children may in the end be the real sufferers. It is 
to be hoped that the Report of the Committee is but 
the prelude to further investigations which will dispel 
the obscurity which still surrounds .some of the 
important practical problems of human nutrition. 
The work is bound to be very arduous, but it is worth 
doing, for apart from its value to the physiologist it 
has a direct bearing on modern economic questions. 


Haddock Biology. 

TV/TR. HAROLD THOMPSON has made a useful 
contribution to our knowledge of the life- 
history of the haddock in the report before us.^ 
This fish is of increasing commercial value, and its 
abundance fluctuates considerably from year to year. 
By the researches which Mr. Thompson describes, he 
certainly brings nearer the time when the causes of 
these fluctuations will be better understood, and he 
foreshadows the possibility of being able to predict 
for two or three years ahead any special scarcity or 
abundance of the fish in a particular area such as the 
North Sea. 

Great importance has been attached to the accurate 
determination of the age of the fish. For the haddock 
it has long been recognised that the most trustworthy 
determinations of age can be got by studying the 
markings on the scales. The author has, however, 
subjected the whole method of age determination in 
this fish b}^ means of the scales to a minute and 
critical examination, and especially has been at great 
pains to study scales taken from many difterent parts 
of the body. This careful but tedious examination 
has justified the methods employed, and the satis- 
factory conclusion has been reached, that if a few 
normally shaped scales be taken from a haddock, it 
is possible in about 95 per cent, of cases to read the 
age from the number of annual zones marked on 
them ; and further, that by measuring these zones 
and comparing their length with the total length of 
the scale in each instance, one can calculate the sizes 
attained by the fish at the end of each previous year 
of its life. 

The author considers that North Sea haddock grow 
on the average 17*5 cm. in the first year, though the 
range of size is considerable, from 11 to 21 cm. The 
greatest growth in this, as in other years, takes place 
in the autumn, and growth practically ceases in 
November, when the scale has formed about 22 rings 
(sclerites). Tlie first scales make their appearance 
when the fry are about 3 cm. long. In 1922 and 
T921, yearling haddock were sparsely represented in 
the North Sea, but the 1920 brood was extremely 
abundant, as shown by the prolific numbers of one- 
year-old fish in 1921 and two-year-old fish in 1922, 
m the later months of which year they formed the 
mainstay of the Aberdeen market haddock supply. 
The year 1904 was a similar good brood year for 
haddock and was followed by an abundant fishery of 
three-year-old fish in 1907. 

The rate of growth of the haddock varies in different 
regions. In the same latitude the best grown fish 

^ *• Fishery Board for Scotland : Scientific Investigations, 192a. No. 5 : 
Problems in Haddock Biology, with Special Reference to the Validity and 
Utilisation of the Scale Theory, i : Preliminary Report.** By Harold 
lliompson. Pp. ii+78+3 plates. (Edinburgh and London H.M. I 
Stationery Office, 1923.) 7s. net. * ' 
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are found in shallower and warmer water, whereas 
there is a diminution in growth rate with increase of 
the depth from which they are captured. South 
Iceland and Faroe haddock exhibit faster growth 
than those captured in the North Sea and off the 
northern coasts of Scotland, for there favourable 
temperature conditions occur throughout the year, 
and the temperatures are so much less variable that it 
is often difficult to note the annual zones on the scales. 

The paper is a valuable contribution to the literature 
of British fisheries. 


The Iron Ores of China. 

widespread distribution of local iron smelting 

^ in Cliina led to the general belief that China 
possesses some of the greatest reserves of iron ore in 
the world. More careful investigation has failed to 
confirm some of the earlier estimates, and has led to 
the under-rating of the quantity of available Chinese 
iron ores. The series of Memoirs on the iron ores and 
iron industries of ('liina, of which the first part by 
F. R. Tegongren has been issued by the Geological 
Survey of China, ^ will correct the wild statements 
that have been made on both sides. The first part 
deals mainly with the ores of the northern and eastern 
provinces, and is accompanied by 16 plates and a 
folio atlas including 39 maps. The first map, in 
which the names are conveniently given both in 
English and Chinese, shows the general distribution 
of the iron ores in eastern China. It does not mark 
those in far western China, where there are many 
primitive furnaces which smelt iron for their neigh- 
bourhood. Their supplies of ore are ample, but are 
too remote to be of service except locally at the 
present time. 

The Chinese iron ores are of three main types. 
The first type comprises the pre-Cambrian bedded 
ores, including the banded quartzitic ironstones that 
are widely spread in western Australia, India, and 
South Africa. Of the pre-Cambrian ores the most 
interesting geologically are the stromatolitic iron- 
stones, of which one of the best known repre.sentatives 
are the Vt'abana ores of Newfoundland. The Author 
discusses their origin and attributes them to chemical 
precipitation ; he discourages the view of their 
organic origin, though on grounds which are not 
convincing ; and he recognises that they may indicate 
the existence of pre-Cambrian life. The second 
group includes the contact ores which have been 
formed beside intrusive masses of granodiorite along 
the lower Yangtze ; they include some of the most 
important and extensive iron ore deposits in China. 
The third group includes the nodular ironstones of 
the PalaBozoic rocks and they are found especially in 
north central China. They have been largely mined 
for the local smelters, and exaggerated estimates have 
been often formed of their quantity. The author 
concludes that in most cases the nodules are in beds 
too thin and too scattered to be of value for working 
under present conditions on an extensive scale. 

The text is issued in both English and Chinese. 
The volume and the maps are well printed and edited ; 
misprints, such as are probably inevitable when a 
work by a Swedish author is issued in English and 
printed in China, are commendably few, though the 
reversal of the headings of phosphorus and silica in 
the table on p. 38 gives at first a startling aspect to 
the analyses. The subsequent parts of this important 
memoir will include a summary of the distribution of the 
iron ores of the circum-Pacific region. J. W. G. 

* “The Iron Ores and Iron Industry of China, including a summary of 
the iron situation _of the Circum-PadficJRegion.’’ By F. R. Tegengren, 
Ml ■ “ . . - . — . - ^ 
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University and Educational Intelligence. 

Appmca'i lo.Ns arc invited for two professorships ii 
the Latvian f^iiiversity at namely, astroiiomyanc 

theoreticaJ nuH lianics, and ^^colof^y and ])aia‘ontology 
tile duties of which will date from January i next. 
I'lie appointment ^ will 1)(‘ for live years only, as at the 
end of that /period the It ( lures will be delivered in 
the Latvian lan/iua;.;e. Applications for the posts 
should Ix-'^cnt to reach the Dean of 1 he Mathematical- 
Natural Science h'acnity of the Uni\ersity not later 
than \o\(‘nd>er r. 

'I'll I rniversity of London Commerce Degree 
Ihireaii and Ap|)oinlm(‘nts Hoard has i.ssued a useful 
little pamphlet t.-ntitli'd “ Information as to Apjioint- 
ments and ( areers for (Graduates and Students.*" It 
has nineteen cha])ters on as many different classes of 
occufiation — 'Leaching, ('ommerce and Industry, 
Civil Service, The Church, l.aw, M(?dicine, etc. — and 
concludes with a bibliography and “ list of useful 
addresses.” ('opies are obtainable (price J 5 ., post 
free; to members of the Lniversity of f.ondon, 6r/.) 
from the Scci clary of the l>oard, .{() Russell Square. 
London, W.C.i. 

INDI CATION in relation to foundry work forms the 
subject of a useful report drawn uj) for the Hoard of 
INducation by one of ILM. Inspectors, with the advice 
a nd assistance of Ih ols. C. H. Desch and C. A. Kdwards. 
1'he unsatisfactory conditions affecting recruitment 
and training in the foundry trades have for some time 
engaged the attention of the JSritisfi Cast Iron Re- 
search Association, the Non-Ferrous INfetals Research 
.Association, and other bodies. Unless these are im- 
proved, the general standard of foundries in (vreat 
Hritain, even now lower than in the United States 
and several countries in Europe, is bound to de- 
teriorate. 

The Indian Universities Conference held in Simla 
last May is the subject of an article in the June issue 
of the Ififimn Review by Mr. P. J, Hartog, Vice- 
Chancellor of the Ihiiversity of Dacca, formerly 
Academic Registrar of the University of London. 
One of the most important of the 4.1 resolutions 
passed by the conference was one proposing the 
establishment of an Advisory Board for Scientific 
Research, to comprise the heads of the scientific 
departments of the Government of India and a 
representative of science nominated by each of the 
Indian universities and by the Indian Institute of 
Science, Bangalore, with powers to co-opt representa- 
tives of other recopiiscd institutes of science not 
affiliated to any university. There already exists a 
committee for medical research in India which has 
accomplished vah.Tble work, showing that co-opera- 
tion of this kind is practicable in India. Mr. Hartog 
inters, iro\n tVvo. syinpaUwtie reference made to the 
project by \l\e Member for INdmvilJo/j, thni it imiv he 
rtvi/is('(/ at All early date. Cbinmeiiting on the iin- 
niiiinons {fccisian c>f the iftnfort'iice to rt'tftcsi the 

(rovernmeni to cxeriipt scientific apparatus and 
chemicals for universities and other approved educa- 
tional institutions from the pavment of the 15 per 
cent, customs duty, Mr. Hartog remarks : ” It seems 
absurd that while the charge on power-driven 
machinery is only two and a half per cent., that on 
brain-driven machinery is six times as great. The 
educational industry in India is a key industry, 1 
might say the master-key industry, which perhaps 
needs more encouragement than any other.” 

Thj-: purpose of education in .schools is discussed at 
some length by the president of the C'arnegie Founda- 
tion for the Advancement of Teaching in his annual 
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report for 1922-23. The educational revolution 
which has produced a ^eat machine for the many 
in place of a personal direct agency for the few has 
brought wdth it certain dangers. The school began 
as an agency for the development of the individual, 
for the discipline of the mind and character, by 
methods involving intimate touch between teacher 
and pupil. The machinery of organisation necessary 
for giving effect to the modern doctrine of universal 
compulsory education tends to obscure this purpose 
and the fundamental truth, stressed by the Arch- 
bishop of York in his address on April 21 to the 
National Union of Teachers, that in the development 
of a human soul it is not the amount of information 
absorbed that counts, but the ability to think clearly 
and to bring out the right answers to the problems 
that present themselves in after life. For this the 
school is dependent on living contact between the 
growing mind of the child and the cultivated mind of 
a teacher whose primary qualifications must be intel- 
lectual sincerity and moral simplicity and thorough- 
ness. Paul Klapper, Dean of the College of Edm a- 
tion of the (College of the City of New York, has con- 
tributed to the March-April number of the American 
Review an article on “ Educational Aims and Social 
Progress,” in which he similarly urges that education 
should ” make power rather than information its 
final hope.** This conception of the function of the 
school implies a demand for the critical examina- 
tion and, wdien necessary, simplification of existing 
curricula and limitation of the size of classes. 

I'hk f-ondon County Council has issued a Handbook 
of the lectures and classes for teachers which have 
been arranged for the season 1924-1925. These 
lectures play an important part in connexion with the 
education of the I.ondoner. The successful teacher 
must always remain a student, and these lectures are 
designed to bring him into touch with the latest 
developments in educational methods and to give 
him opportunities of hearing leadinjg authorities on 
their own subjects. Any person engaged in teaching 
in London is eligible for admission at fees which 
average less than 15. a lecture, while out-county 
teachers and others are admitted at fees 50 per cent, 
higher. The lectures scheme is self-supporting, and 
last year the attendance was more than 16,000. 
Among the courses and lectures of interest to scientific 
wwkers are the following : Prof. C. K. Tinkler (6), 
on fuels and ventilation ; Prof. A. Morley Davies (6), 

•n the geology and geography of the London basin ; 
Prof. E. J . Garwood (10), on the scenery of Switzerland 
and its origin ; Prof. E. H. Neville (6), on the elements 
of the theory of curvature and curvilinear co-ordinates; 

I Mr. P. Abbott fio), on the teaching of arithmetic ; 

I Prof. T. P. Nunri (9), on the teaching of mathematics, 
trigonometry, and map-projection, and (5), on the 
teaching of physical science; Dr. C. W. Kimmms 
(^), on modern movements in education ; Mr. W. H. 
Winch (j), on the conditions of valid experiment in 
pedagogical methods ; Dr. F. H. Hayward (5), on 
individual versus mass methods in education ; Prof. 
CNyril Hurt (5), on mental and scholastic tests ; Dr. 
diaries Singer (10), on the history of science ; Prof. 

C. A. Carus-Wilson (5), on the teaching of science in 
.secondary schools ; Capt. P. P. Eckersley (4), on 
wireless telephony and broadcasting ; Mr. Richard 
Keiirton (5), on wild life round London ; Maj. T. F. 
Chipp (5), on Kew Gardens. Special single lectures 
are to be given by Sir Ronald Ross on malaria and 
mosciuitoes (October 4), and by Prof. Karl Pearson 
on the relationship of mind and body (November 15). 
Copies of the Handbook can be obtained from the 
County Hall, Westminster Bridge, London, S.E.i. 
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Early Science at the Royal Society. 

August 30, 1663. Mr. Colwall gave in an account 
w hich he had recci\ ed in a letter from the governor of 
St. Helena, concerning the tides, winds, springs, spouts, 
and weather there. — Mr. Colwall also mentioned, that 
.Mr. 'fhorowgood, a master of a ship, who had received 
instructions from the society for the Jiast- Indies 
was returned, and liad .som(.* account to give of w'hat 
he had done for tlie .societv^ in his voyage; wdiich 
he was desired to bring in.— Mr. Hooke produced 
his explications of the new sounding in.striinient, and 
of the vessel, that fetched water from the bottom 
of the sea ; and of the engine for determining the 
force of gunpenvder by weight. He was directed to 
draw' the in great against the next meeting. 

1666. Sir I heodore de Vanx produced some papers, 
wdiich were read, containing a relation of a furred 
robe, made of the skin of the Tartarian boramez, 
supposed to be a plant animal ; which robe w'as 
said in that paper to be kept in the library at 
Oxford, to wdiich it was given by Sir Richard Lea, 
ambassador in Russia in the reign of Queen Kli/abeth. 
Dr. Wren w'as desired to inform himself concerning 
this robe, and to view it on his return to Oxford. — 
Sir Robert Moray mentioned, that the King had been 
discoursing of ant’s eggs, and inquiring how^ they 
came to that bigness, which sometimes exceeded 
that of the insect itself. 

September 2, 1663. The experiments of closing up 
of gunpowder, Aurum fulminans, and water, in 
three balls of steel severally, being again made ; and 
that with gunpowder alone being fired and broken, it 
W'as debated, what might be the cause, that the 
gunpowder should fire, and not the gold powder; 
the latter being the stronger of the two ? — Some 
conceived, that a sulphureous matter might exude 
out of the heated steel, and be communicated to the 
gold powder, whereby its fulminating virtue might 
be deadned. — Others thought, that this powder 
might fire within the' ball (having left some air in it, 
because not filled full with the powder) and the 
noise not be heard at a distance. Others were of 
opinion, that the penning it in, and giving it but a 
slow heat, might make it melt. It was ordered 
hereupon, that the operator should bespeak two 
balls with cavities no bigger than a pea, to fill them 
full severally with Aurum fulminans and giinpow'der. 

September 3, 1662. The president gave an account 
to the society of his and the council’s address to the 
King in the name of the society, to return their 
humble thanks to his majesty for hfs favour in 
establishing them into a corporation by his letter 
patent ; with his majesty’s answ'er of his peculiar 
esteem of the society, and his readiness to give 
them all due encouragement : as likewise of their 
address of thanks to the lord chancellor [Clarendon] 
for his readiness to further that business ; by whom 
they were very favourably received, and assured, 
that it was his purpose to come himself to the society 
to express his acknowledgments to them. 

September 4, 1661. A i>roposition of Mr. Hobbes 
for finding tw'o mean proportionals betw'een two 
strait lines given, was delivered into the society by 
Sir Paul Neile from the king, indorsed w'ith his 
majesty’s own hand, and was ordered to be registered ; 
as was afterwards the answer to the problem, by 
lord viscount Brouncker. — Mr. Wren was desired 
likew'ise to deliver a copy of his observations and 
hypothesis of Saturn to the amanuensis, to be trans- 
mitted by Sir Kenelme Digby to Monsieur Frenich. — 

It was ordered that a collection of all quicksilver 
experiments be made, examined, and brought in by 
Mr. Oldenburg. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July 28. — M. Guillaume 
Bigourdan in the chair. — Charles Moureu, Charles 
Dufraisse, tiiid Marius Badoche: Auto-oxidation and 
antioxygen action. The catalytic properties of 
sulphur and its compounds : generalisation of the 
phenomenon. A detailed study of the action of 
sulphur and its compounds in the catalysis of auto- 
oxidation. Six oxidisable compounds were selected 
and a large number of inorganic and organic com- 
pounds of sulphur taken as catalysts. A summary 
of the more important results with benzaldehyde, 
acrolein, styroleiie, turpentine, linseed oil, and 
sodium sulphite is given. — J. Bordet : The current 
theories of anaphylaxy. A critical review' of the 
various theories which have been put forward to 
explain anaphylactic shock. — Henri Jumelle : Neo- 
dypsis and Chrysalidocarpus, palm trees of Madagas- 
car. -^F. Gau : rhe equation of the deformation of 
surfaces. — Siegle and Cretin : The elastic limit and 
resistance of annealed mild steels in the case of 
combined traction and torsion. — Th. Vautier : The 
propagation of explosive weaves. An account of 
experiments on the transmission of sound w'aves in 
a tube one metre in diameter and several kilometres 
in length. — J. Cayrel : The influence of the pressure on 
the working of w ireless detectors with solid contact. 
The pressure should be such that the mean resistance 
of the detector is of the same order of magnitude as 
the impedance of the circuit associated w'ith the 
detector. If the impedance of the circuit is high the 
ressurc should be small. — F. Wolfers ; Interference 
y diffusion. — P. Lebeau and M. Picon : The action 
of heat and a vacuum on artificial graphite. In an 
apparatus described in an earlier paper the authors 
have utilised an electrically heated graphite tube. 

A preliminary study of the tube was necessary to 
determine the nature and amounts of the gases given 
up to a vacuum on heating. The present com- 
munication gives the results obtained. — Robert 
Stumper : The kinetic study of the decomposition 
of calcium bicarbonate in aqueous solution by heat. — 
Mile. Jeanne Liquier : The anomalous rotatory 
dispersion of acid solutions of nicotine in relation 
with the concentration in hydrogen ions. — C. Matignon 
and C. Faurholt : A new synthesis of oxalic acid. 
At a temperature of about 470° C. and under a pre.ssure 
of about 240 atmospheres, carbon monoxide reacts 
with potassium carbonate and some potassium 
oxalate is formed. The highest yield was 27 per cent, 
of potassium oxalate. — A. Cornillot : The constitu- 
tion of phthalonic acid. Researches on its combina- 
tions with aniline. In the reactions studied, phtha- 
lonic acid reacts principally as an oxy lactone, but 
a small proportion is clearly shown to react in the 
ketonic form. — Mme. Pauline Ramart : Molecular 
transpositions. The preparation and dehydration of 
1:1: 3-triphcnyl-2 : 2- dimethyl- 1 -propanol. This 
compound on heating to 325° C. in the presence of 
infusorial earth gives isobutylbenzene and benzo- 
phenone ; dehydrated with acetic anhydride and 
acetyl chloride, two isomeric hydrocarbons, C23H22. 
are produced. — E. Asselberghs : The existence of a 
fault in the French Ardennes. — J. Savornin : Geology 
of the Haut Guir and of the Moyenne Moulouya 
(Morocco). — L. Gazaud : Zones of silence. The zone 
of direct hearing, concentric with a focus of sound 
emission, is of very limited range ; the zone which 
succeeds it is alternately one of liearing or of silence 
according tp the presence or absence of high compact 
clouds. — Ph. Schereschewsky and Ph. WehrU : Per- 
tiu’bation currents and the polar front. — H. Colin 
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an<l A. Grandsire : (irccn leaves aiifl chlorotic leaves 
the Uaiiary materials. — 1 . A. Christiansen, G. Hevesy 
and Sn. Lomholt : Kesearches by a radio-chemical 
inetho«l on the i inflation of lead in the organism. 
There is an esscsitial dillerence between the results 
obtained witli bisinnlli and with lead, 'the quantities 
of lead acciminlated in the liver and eliminated by 
the faxes are greater, at the expense of the amounts 
found in ll)e kidneys and urine. With bismuth the 
latter organs play tlie principal part in elimination. 
‘—A. Fernbach and 1 . Stoleru : The influence of the 
reaction of the mediiiin on the antiseptic properties 
of the hop. 'the antiseptic power of hops depends 
essentially on the hydrogen ion concentration of the 
culture medium. — K. Kayser and H. Delaval : Con- 
tribution to the study of wine yeasts. — Henri Stassano 
and A. Rollet : The carbonic acid removed from 
milk by the usual method of pasteurisation. The 
advantage of treatment in a closed circuit. — K, 
Demolon and Mile. V. Dupont : The resistance of 
soils to acidification. — K. Argaud and D. Clermont : 
The glandular behaviour of the chordome. — Robert 
Ph. Dollfus: Polyxenia and progenesis of the meta- 
cercaria larva of Pleurogenes medians. 

Cape Town. 

Royal Society of South Africa, July i6. — Dr. A. Ogg, 
president, in the chair. — D. J. Malan andD. K. Malan : 
The spermatogenesis of Locustana pardalina (Walker). 
(The ih’own Trek l^ocust.) The chromosome numbers 
in more than 40 genera of locusts have been worked 
out, and in practically all cases it has been found that 
211—23 (male) and 24 (female). I'he few exceptions 
could all be accounted for by secondary linkage of non- 
homologous chromo.somes. — 11 . O. Monnig : A new 
trichostrongyhis from South African sheep. A de- 
scription is given of Trichostrongylus rngatus n. sp. 
which occurs in the first 8 to iz feet of the small 
intestine in South African sheep. — K. H. Barnard: 
The dige.stive canal of Isopod Crustaceans. The 
stomach (fore-gut) in a large number of l.sopods of 
various families has been compared wdth that of 
Ligia, which may be taken as a basic type. A general 
agreement exists between the stomachs of omnivorous 
or herbivorous forms and those of parasitic forms, but 
with certain modifications due to the physiological 
differences in the mode of obtaining nourishment. — 
John Hewitt : Facts and theories on the distribu- 
tion of scorpions in South Africa. The prevalence of 
primitive types in South Africa seems definitely 
against the probability of a South African origin foV 
the families concerned. A.ssuming that the region 
of greatest differentiation of a group is its centre of 
dispersal, then we must look to Kurasia as the im- 
mediate .source of scorpion fauna. But in most of the 
genera we find clear evidence of local evolution. These 
centres are diflerent lor different genera. Lines of 
gra(JcifionaI scries of forms are explained as phylo- 
genetic series ranged along former routes of migration, 
the simplest and oldest forms having migrated 
farthest from the centre of origin. — A. W. Veater : 
(i) Note on covaricints and invariants of binary 
quantics. (2) Note on differential invariants of the 
group of homographic transformation of a plane and 
of certain sub-groups. 

Syonev. 

Royal Society of New South Wales, July -2. — Dr. C. 
Anderson, president, in the chair. — R. Penfold : 
The essential oil of Backhousia scUidophora (N.O. 
IMyrtacea') F.v.lM. The leaves and terminal braiichlets 
yielded about 0-3 per cent, of a dark brown oil, which 
Avas found to contain about 80-85 per cent, ^/-a-pinene, 
the remainder being sesquiterpene, sesquiterpene 
alcohol, with small quantities of phenol and capr^dic^ 


acid ester. The constants obtained were as follows : 
Specilic gMvity, 15/15^' C., 0-8799-8802 ; optical 
rotation, + 33 *7-34 ; refractive index, 20^^ C., 
1-4704 to 1-4717; solubility in 80 per cent, alcohol, 
insoluble in lo volumes. — A. R. Penfold and R. 
Grant : The germicidal values of the pure constitui nts 
of Australian essential oils, together with those for 
some es.sential oil isolates and synthetics. fhe 
Ridcal- Walker tests were carried out as described in 
previous communications, the following results being 
obtained : Linalool (13), linalyl acetate (5 •25), 
coumarin (4), vanillin (3*5), isoemethone (14), 
methyl cugenol ether (13*5), darwinol (13), darwintil 
acetate (3), bornyl acetate (6), amyl salicylate (4), 
benzyl alcohol (5 -25), benzyl acetate (2), benzaldehyde 
(9), anthranilic acid (aqueous solution, 2, ethyl 
alcohol, 12), methyl anthranilate (6*5), anethole (ii), 
anisaldehyde (7), cinnamic aldehyde (17), menthol 
(synthetic) (20), menthol (natural) (20), valerianic 
acid (2), ethyl valerianate (4 ’5), propyl valerianate 
(8), butyl valerianate (10), isobutyl valerianate (8-5), 
amyl valerianate (5), menthyl valerianate (3), benzyl 
valerianate (6), phenyl ethyl valerianate (4), geranyl 
valerianate (2), rhodinyl valerianate (i), citronellyl 
valerianate (2).— A. R. Penfold and F. R. Morrison : 
Notes on Eucalyptus piperita and its essential oils, 
with special reference to their piperitone content, 
part i. *Thc leaves and terminal branchlets yielded 
from 2 to 2-5 per cent, of pale yellow oil possessing 
the following constants : Specific gravity, 15/15'’ C., 
0-8924-0-9016; optical rotation, -52° to -64*6°; 
refractive index, 20*^ C., 1-4805-1*4821; solubility 
in 70 per cent, alcohol, i in 5*3 to 9 volumes ; piperi- 
tone contents, 42-48 per cent. These results are 
considerably diflerent from anything that has previ- 
ously been published respecting this species, and the 
authors have come to the conclusion that there are 
two forms of this tree. It is the first time that the 
composition of the oil, as obtained by Surgeon-General 
White in 1788 from trees of this species growing 
around Sydney (considered to be the type), has been 
revealed, the results published by Baker and Smith 
from material obtained outside of the Port Jackson 
district being from another form of the species, now 
termed the mountain form or variety “ A." This 
latter has been found to yield only 0*6 to 0-8 per cent, 
of oil containing less than 10 per cent, piperitone. 

Official Publications Received. 

Suppleint-nt to the .Journal of tho Indian Matheinatieal Society, Vol. 15. 
Report of tho Fourth Conference of the Indian Mathnniitical Society, 
held at Poona in April li»24. Pp. 11+32. (Mudrua : Indian Mathematical 
Society.) 

The North of Scotland College of Agriculture. Calendar, Session 
1924-15J25. Pp. viii + l(J4+xxiil. (Aberdeen.) 


Diary of Societies. 

THURSDAY^ SEi-rnArnER 4. 

Iron and Steel In.stitote (at British Empire Exhibition), at 10.30 a.m. — 
E. Aitchisun and O. R. Woodvine : Changes of Volume of Steels during 
Heat Treatment. — O. Beiiedicks and V. Christiansen : Investigations on 
the Herbert Pendulum Hardness Tester.— B. D. Campbell and C. W. 
Whitney ; The Elftct of Changes in Total Carbon and in the Condition 
of Carbides on the Specific Ui'sistance and on some Magnetic Properties 
of Steel. — Prof. C. A. Edwards : Pickling : The Action of Acid Solutions 
on Mild Steel, and the Diffusion of Hydrogen througli the Metal. — 
Dr. J. Newton Friend and W. B. Thorneycroft : Examination of Iron 
from Konarak. — M. A. Ci-ossmaii and E. C. Bain ; The Nature of High- 
Speed Sleid.— A. Hultgreu : Improvements in the Brinell Tc.st cn 
Hai^ened Steel, including a New Method of producing Hard Steel 
Balls. -Dr. W. Rosen hain : Present Position of the Theories of the 
Hardening of Steel. — F. C. Thompson and W. K. W. Millington : The 
Kttoct of Free Surfaces on the Plastic Deformation of Certain Metals. — 
Ferrous Alloys Research Part I, Introductory, Dr. W. Hoseiihain ; 
Part II. Iron and Oxygon, F. S. Tritlon and Dr. D. Hanson ; Part III. The 
Bstimation of Oxygen in Pure Iron, T. B. Rooney. (Papers 6, 1, 4, 9 
will be read and discussed.) 

FRIDAY^ September .0. 

Iron and Steel. Institute (at British Empire Exhibition), at 10.80 a.m. — 
2 from list given above will be read and discussed.) 
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Editorial communications should be addressed to the Editor. 
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Telephone Number : GERRARD 8830. 
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Plant Quarantines. 

T he raw material of vegetable origin produced in 
the British Empire for consumption as food or 
use in industry is of infinite variety and immense value. 
Rubber in Malaya, tea in India and Ceylon, cocoa in 
the Gold Coast, jute, cotton, rice, and oil-seeds in India^, 
wheat and fruit in Canada and Australia, all represent 
interests of primary importance. It is natural, there- 
fore, to find close attention paid to safeguarding the 
health of the plant world throughout the Dominions and 
Colonies, and in recent times there has grown up a 
system of barriers directed against the free circulation of 
living plants that might serve to jhtiX)duce plant pests 
and diseases. 

It has been recognised for some time that insect, 
fungous, and bacterial parasites of plants are readily 
transported from one part of the world to another with 
the living host-plants on which they feed, but not so 
readily in any other way. Many of these organisms 
are delicate and short-lived, requiring food and more 
or less congenial conditions to enable them to survive 
long journeys. On that account many have remained, 
probably for centuries, restricted to their proper habitat 
— the localities in which they are “ indigenous.'^ In- 
creased facility of communication, and the opening up 
of large areas to the cultivation of crops that are often 
exotic, have greatly increased the chances of dissemina- 
tion and harmful activity of these pests. Country 
after country has had its lesson in the invasions of 
insect and cryp^ gamic parasites of crops, and in many . 
cases these have been traced to introductions from over- 
seas similar to those to which attention was directed 
in England by the import of wart disease of potatoes 
and American gooseberry mildew. 

To prevent these events, or at least to reduce their 
frequency, a series of plant quarantines is now in force 
in practically all parts of the Empire. It is, in many 
countries, easier for an alien to land than for a living 
plant to be secured entry from overseas.* Permits to 
import have to be obtained by the importer, certificates 
of health and freedom from danger have to accompany 
the consignment, and an army of inspectors is occupied 
in granting these certificates and in re-inspecting the 
plants on arrival at the ports of entry. 

Such restrictions are undoubtedly hampering to the 
export trade in nursery stock, and even, at times, to 
bulk trade in agricultural produce. In 1914 an abortive 
attempt was made to secure international agree- 
ment in establishing a common basis for facilitating 
commerce in living plants, through the International 
Phytopathological Convention of Rome. A further 
\t is to be discussed shortly under the aegis of the 




A^ncylture in Rome. 
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Advantage was accordingly taken by the Ministry of 
Agriculture in Whitehall of the presence of a body of 
Dominion and ( olonial botanists and plant pathologists, 
who were attending the Empire mycological and botan- 
ical conferences earlier in the month, to call a con- 
ference on July 17 to consider the whole matter. This 
conference was attended by a number of the scientific 
and administrative ofiicials responsible for the applica- 
tion of plant (juarantine measures in England and 
(nerseas, by many botanists and mycologists, and by 
rc})res(‘ntatives of the trade. The opportunity was 
taken for a frank discussion of the various interests 
affected by these measures, and of the scientific bases 
for their application. 

There is ni^Pp^Ssit)ility of the producing countries 
withdrawing ^^t6gether their restrictions of plant im- 
ports. Nevertheless, there is a strong body of opinion 
that total prohibition may easily be carried too far, 
and that prohibitions should be as few as possible and 
carefully scrutinised from time to time, especially so 
as to avoid rejection of consignments because of a small 
percentage of infection with some pest already wide- 
spread in the importing country. It is felt that in 
some cases prohibitions are inspired by distrust of the 
methods of disease control in the exporting country 
and of the efficiency of the inspecting service which 
certifies to the health of export consignments. Such 
distrust can only be remedied, bn one hand, by the 
establishment of really efficient methods of control 
and inspection, and on the other, by a closer contact 
between the services of the different countries, such as 
is secured by conferences of this nature. Without 
mutual confidence in the plant health services, increased 
facilities for trade in living plants are unlikely. There 
is a feeling that matters are improving in this respect, 
and it is hoped that ultimately some amelioration of 
the regulations now in force may result. 

The common bases for international agreement arc 
somewhat scanty at present. Only three were formu- 
lated at the meeting, namely, (i) that every country 
should have the right to impose prohibition of imports 
with the view of restricting the risk of introducing 
diseases, (2) that no country had a right to ask another 
country to accept its exports before it had established 
effective plant disease control within its own borders, 
and (3) that no country vras entitled to make a similar 
requ|^t unless it maintained an efficient inspection 
service and proper arrangements for giving health 
certificates. Indeed, in a general way the chief result 
of the conference is a recognition of the fact that a 
country must set its house in order before it can 
secure such confidence in the health of its con- 
signments as will facilitate their admission into other 
countries. 
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exploration in Central Asia. 

Records of the Survey of India^ Vol. 17 : Memoir on 
Maps of Chinese Turkistan and Kansu, from the 
Surveys made during Sir Aurel Stem's Explorations,, 
igoo-i, jgo6-8, igij-jy. With Appendices by 
Major K. Mason and J. de Graaff Hunter. Pp. 
XV + 208 + 30 plates (-f%,8 .maps + i2 charts, separ- 
ate). (Dehra Dun : Trigonometrical Survey Office, 

1923-) , ■ 

T his memoir is a record of the geographical 
surveys carried out:Jt>Vi,Sir Aurel Stein during 
his explorations in Cen^c^Aiii^y'im is accompanied 
by 47 maps of the mount^pus 'and desert countries 
north of Tibet. Stein^s under- 

taken for archaeological ex;pjlgrf^ri;ff1but he made use 
of his opportunities for surveym The. 

geographical world owes a:'Si^Sf**i^atitude to Stein 
for his surveys of these inhdspitabje^regions ; his maps 
will for many years to come be the! main source of our 
geographical knowledge of this portion of Asia. The 
maps have been printed in colours by the Survey of 
India, and the memoir furnishes information as to their 
history ; there is an appendix on Stein!s triangulation 
written by Major Mason, the triangulator of the Hindu 
Kush, and there is another appendix on Stein’s heights 
by Dr. Hunter, the mathcmaticar adviser of the 
Survey. 

The theatre of Stein’s explorations has been the 
great mountain horse-shoe of Central Asia, known as 
the Tarim basin ; the Tarim river collects the waters 
from the glaciers surrounding the basin, and carries 
them eastwards until they are choked and lost in the 
desert of sand. The plains of the Tarim horse-shoe 
have an easterly opening into the Gobi desert of China ; 
on the south they are shut in by the snowy ranges of 
Tibet, on the west by the Kashgar range of the Pamirs, 
and on the north by the Tian-Shan mountains. Inside 
the basin the sand is increasing owing to the dis- 
integration of the surrounding mountains and to the 
decrease of the surrounding glaciers. 

Many parts of the earth have been discovered by 
geologists to have undergone a slow desiccation in the 
course of ages. But Stein’s surveys have shown that 
the Tarim basin has suffered a rapid desiccation during 
the last 2000 years. The volume of water available 
for irrigation has decreased considerably within his- 
toric times ; the relics recovered by Stein from the 
sand-buried sites of ancient towns have shown that 
the latter were abandoned about a.d. 400 ,* a long line 
of ruined boundary towers has been proved by his 
investigations to date from 200 b.c. 

'Was\in 1898 that Stein first approached the 
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co-operation in his scheme for exploring the ancient 
sites buried under the sands of Tarim. The Super- 
intendent of the Survey was then Colonel (Jore, and 
when we now look back upon the brilliant successes 
that have attended Stein’s three expeditions, we cannot 
but feel that this first meeting between the experienced 
frontier surveyor and the young ambitious archaeolo- 
gist has led to great results- At this meeting was 
founded the alliance, between the Trigonometrical 
Survey and Stein, ^^.ajiianc^,that has lasted without a 
break for a quarlter , 

Stein has three expeditions. On 

his first expedi^9|W^^oj5^ti) . he was accompanied 
by Surveyor expedition 

that he dised^^ ffl^ ^M^P^'^fains of Niya, which 
have bee^ aSaiM^^ ^^^ ^sands since a.d. 300. It 
was on the peak of Kongur 

(25,146 feet);wa^3^^^^^^roved to be higher than 
the famous 388 feet), which had 

hitherto beeh,.bel|^^^^‘JS t^ highest point of Asia 
north oi the mountains. In 

observing the clust^ bf peaks round Kongur, Surveyor 
Ram Singh made 9 ^bat is not uncommon in 

mountain surveys ; ; he. niistook the identification of 


different peaks as ^(ei^4?^m different places, and from 
his observations the'^^gonometrical Survey drew the 
conclusion that tli|re'; yirere two Kongur peaks, both 
higher than 25,006 feet ; this is now known to have 
been incorrect ; there but one true Kongur peak 
(height, 25,146 feet),iahd it is depicted in the second 
photograph of the iteihoir. It may be recalled that 
Schlagintweit made the same mistake as Ram Singh, 
when he was observing Mount Everest sixty years ago, 
and that Schlagintweit’s error of identification led to 
the name of Gaurisanhar being wrongly applied to 
Mount Everest, a geographical blunder that has been 
unfortunately perpetuated in the new Times Atlas. 

On Stein’s second expedition (1906-1908) Rai Sahib 
Ram Singh again accompanied him, but his health 
gave way under the hardships of the work and he was 
relieved in i907\^>y Surveyor Lai Singh. On this 
second expedition Stein’s feet were severely injured by 
frost-bite, and he had to ,be carried back to Leh in 
Tibet, where the toes of his right foot were amputated. 
On the third ex^^tion (1913-1915) Stein was again 
accompanied -by /Surveyor Lai Singh, who had dis- 
played exceptional' zeal and fitness for surveying under 
trying conditions. . 

The discoveries'' by. Sir Aurel Stein of the relics of a 
vanished population who had had to struggle for genera- 
tions against tho .encroadiments. of sand took geo- | 
graphers by surprise. This people, whose rivers had 
been choked and whose, towns had been buried, wer^; . 
found by Stein to be of a higher civilisattoiil 
NO. 2862, .Voi^wii 14 ^ 


prehistoric race which was similarly driven from its 
homes in Europe by the advancing glaciers of the ice- 
age. The entombment of the Tarim towms was not 
sudden like that of Herculaneum and Pompeii, but it 
was as complete. Stein’s descriptions ^ of the ancient 
sites have gained for him so high a reputation as an 
archaeological explorer that his contributions to geo- 
graphy are apt to be overlooked, a-nd for this reason 
the publication of the new Memoir will be welcomed. 

Mathematics of RffetiVity. ' 

(1) Introduction au calcul tmsori^^iijej^^u 
rentiel absolu. Par Prof. 6. 

(Paris : Albert Blanchard, 

(2) From Determinant to "F.r ; 

Sheppard. Pp. 127. (Oxford Press;- 
London: Oxford University i^r(^^^J923,) 6 d. 

net. 

(3) Questions de Mecdnica C/arrtVa Con- 

Jrencies donades el Gener de ig^r, /FZx.FvqL T. Levi- 
Civita. (Publicacions de I’Institut de G^ndes. 
Colleccio de Cursos de Fisica i Matematica.) Pp. 
viii + 151. (Barcelona: Institut d!£studis Catalans, 
n.d.) . ;;/y 

(4) Les Axiomes de la micanique Q^xdrnen critique) : 
Note sur la propagation de la lumtire* Par Prof, 
Paul Painleve. (Les Maitres de la Pens6e scien- 
tifique.) Pp. xvii+112. (Paris : Gauthier-Villars 
et Cie, 1922.) 3 francs. 

(i) N f of the most interesting features of Pfof . 

Ju vet’s book on the calculus- of tensors is 
the preface by Prof. Hadamard. In discussing the 
value of a book that deals with the pure mathematical 
theory of tensors. Prof. Hadamard has some hard 
things to say about the geometrical work, of recent 
years. Henri Poincare once said ; The physicist 
expects us to solve the problems that he sets us. But 
in setting us these problems he pays us in advance for 
the service we do him in solving them. The numbers 
and symbols of mathematics can form an infinite 
number of combinations. Of all this multitude how 
are w^e to choose those that are worthy of pur atten- 
tion ? Should we be guided solely by caprice ? . • . 
The study of physics prevents us from losing ourselves, 
or, more important still, prevents our moving con- 
stantly in a circle.” Prof. Hadamard thinks thsj|||this 
danger of losing ourselves in a mist of symbolism or of 
moving continually in a circle of barren argument is, 
in fact, a characteristic of the innumerable researches 
pf recent years, where the classical ideas of Gauss, 
Ossian Bonnet,^ and Darboux reappear untiringly in all 
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possible orders, somewhat like the performers in a 
circus, or like the pieces of red, green, and blue paper 
that our children arc made to put together at school 
in accordance with the methods of Froebel.*' ProL 
Iladamard concludes : ** Whatever view we may hold 
of the value of the new hypotheses ‘ of ‘Eihstem*s 
theory, they give geometry a new ' rdle, aiid open 
out for her a new lease of life . . . full of infinite 
fertility. . . 

Por this reason and others, Prof. Hadamard welcomes 
M. Juvet\s book, which is indeed a very good account 
of the main features of the pure mathematical aspects 
of tlic geometry of relativity. The theory of vectors 
is developed into the theory of linear transformations 
of vectors, and so into the theory of tensors, followed 
b)' the theory of quadratic forms and the tensors of 
generalised space. The illustrations of the meaning 
of the quantities g in the case of two- and three- 
dimensional space are very helpful. There is also a 
good account of the theory of parallelism according 
to Levi-Civita and Ricci. 

(2) Dr. Sheppard’s aim is similar to that of M. juvet, 
and he carries it out with equal success. His point of 
view is distinctly different, due to the fact that he is 
interested in algebra rather than in /geometry. The 
book consists of two parts — the first dealing with 
Determinants, the second with Sets. Rasing himself 
on the possibility that a reader who wishes to study 
tensor methods may be insufficiently ac(]uaintcd with 
the necessary determinant theory, Dr. Sheppard de- 
votes five chapters to the subject. One may reasonably 
suppose that a reader unacquainted with determin- 
ants will scarcely be fired with ambitious schemes 
like the study of tensor theory, and that, in the rare 
event of this happening, his eagerness is (juite unlikely to 
survive the shock of the author’s eminently and severely 
logical presentation of the theory. We may, however, 
express the belief that Dr. Sheppard’s real aim is to 
instruct the reader who docs “ know ” determinants, 
and to lead him on to the algebraii' point of view as 
applied to tensors in the second half of the book : at 
any rate all readers will find the c}ui])ters on deter- 
minants a useful and interesting repetition of theory 
that most students know rather vaguely. There are 
also one or two deviations from usual notation to add 
zest to the repetition. 

the theory of rei'iprocal determinants Dr. 
Sheppard introduces sets, double sets, and sets of 
higher ranks, and thus paves the way for the second 
part of the book, where the sets of arithmetical 
quantities become sets of variable quantities and 
finally tensors. He adopts the Einstein contracted 
notation for summation, but develops a notation 
calculated to avoid all misconception, one feature,, 
NO. 2S62, VOL. 1 14] ^ 


being that Einstein’s contracted notation is used only 
with Greek suffixes. 

As already remarked, the book is algebraic, as 
vippposed to. Prof. Ju vet’s geometrical point of view. 

^ tluit^P^^^^ a chapter on the 

;■ theory of tensors as .a^pli^..^ but even 

here the kspect ' is . and it would be 

possible for a reader^w^i^^l^^b'VK^what the theory 
of relativity is about without suspect- 
ing that the subject * connected with 

geometrical concepts. ‘ ' 

Mention must be made which deals 

with the use of tensor calculus.' in the theory of 
statistics, based upon recent pi^pfers. by the author and 
by Prof. Eddington. ' * 

The book is one that all ^j^ngjlish readers of the 
mathematii's of relativity should Study attentively. 

(3) and (4) The books by Prof.. Levi-Civita and Prof. 
Painleve are not primarily concerned with relativity as 
such. 'The former is a set of four, lectures delivered 
by the distinguished Italian mathematician at Barce- 
lona in January 1921, the subjects being the problem 
of three bodies, the propagation of waves in water 
('anals, parallelism and curvature in generalised space, 
and geometrical optics as applied to Einstein’s theory. 
The second book is a reprint of an essay by the famous 
French mathematician and statesman on the axioms of 
classical mechanics, first published 1909, as well as 
an essay on the principles of mechanics and causality, 
published in 1905 in the Bulletin de la Sbcii6t^ Franfaise 
de Philosophic. An introduction and notes on rela- 
tivity theory have been added to the present reprint. 

If we associate these two books with the other books 
of this joint notice, it is because the chief interest of 
Prof. Levi-Civita’s book must lie mainly in the masterly 
exposition of the theory of parallelism — one of the 
pioneering stages in the mathematics of generalised 
relativity, while in the case of Prof. Painleve’s book the 
reader can at once see that the republication of these 
two essays was dictated and motived' by the relativity 
controversy. 

The fundamental notion of the theory of parallelism 
is easily seen as follows. A developable surface con- 
sists of a number of generators.' Suppose that the 
surface is developed into a plane : two generators 
which then become parallel are said to be parallel (in 
the generalised sense) when the surface is not developed, 
and the directions of any two eldnents of curve on 
the developable can be related in the same way. 
Now we can fit a developable surface to any curve 
drawn on any given surface, the developable touching 
the surface at all points of the curve : hence we can 
define parallelism between elements of curve on any 
surface. Developing the analytical conditions for such 
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piirallelism and extending to any number of dimen- 
sions or variables, we are led to the general theory of 
geodesics, and to the equations that play so important 
a part in defining the motion 
space. 

Turning now to Prof. 


initial conditions ? Prof. Painleve attributes to Coper- 
nicus the germ of the principle of classical mechanics, 
namely, that the initial conditions comprise both 



preface the remark 1 
is one of caution, 
publication and . by 
elsewhere. “ The**' 
strong wine, thal 
sufficiently accustblneti^^ 



relativity: 
by the present 
ions on the subject 
ilativity is like very 
i$%rains which are in- 
rigorous discipline of 


science ” : for this author advises particular 

attention to the fuii(!^ental axioms of the classical 
laws of mechanics, in order that he who wisiies to 
study the modifications ’mvolved in relativity theory 
may at least know what is being changed 1 Incident- 
ally, Prof. Painl^v^ mentions one or two common errors 
in the presentation of Einstein’s theory. The first is 
in the suggestion that the Lorentz transformation 
applies when the relative velocity of two observers is 
uniform : the transformation is really laid down only 
for the case where each observer’s motion is uniform 
relative to the absolute ” space of Newton, or to the 
system of fixed stars. Another error is the statement 
that, according to the theory of relativity, the laws of 
Nature arc the same to all observers ; of course, this 
is only true in the sense that certain fundamental 
differential equations are satisfied independently of the 
particular frame of reference, its type or its motion. 
It need scarcely be skid that the errors here mentioned 
arc almost inevitkble ' consequences of the attcmipts . 
made to put exact mathematical statements into vague ' 
and “ intelligible ’’ language. 

Prof. Painl<^vd iniSists on the existence of privileged 
axes of reference in actual fact : but whereas in classical 
mechanics we speak of these axes as absolutely fixed, 
or as moving with uniform velocity relative to abso- 
lutely fixed space, in relativity mechanics these axes 
are at rest in, or move with uniform velocity relative 
to, the totality of bodies in the universe. Axes with 
origin at the centre of mass of the solar system, and 
in directions fixed relative to the ensemble of material 
bodies in the universe. Prof. Painleve calls Copernican 
axes : axes moving' uniformly relative to these are 
called Galilean j as is the custom in most modern 
writings on the mechanics of relativity. 

The author, in fact, attributes a very important 
place in the evolution , of the fundamental axioms of 
mechanics to the influence of Copernicus. Given forces 
acting on a given system of bodies will make the system 
assume a configuration which at any moment depends 
on these forces, on the time, and on the conditions at 
zero time — ^the initial^candiiiens. Now what are thASA 
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bending 

give excellent accounts of 
The lecture on the problem of the 

regularisation of the problem ; t .(.'putting the equations 
of motion in such a form that singularities ‘due to the 
possible vanishing of the distance betvireen two of the 
particles are made to disappear, so that the variables 
can be obtained, theoretically, as functions of the time 
for all values real and finite. Sundmann’s fundamental 
investigations are explained, and the later work by the 
author and others, leading to the regularisation of the 
restricted problem of three bodies, and of the general 
problem in three dimensions. The lecture on waves is 
one of Prof. Tx'vi-Civita’s characteristic investigations 
in two-dimensional hydrodynamics, reducing the prob- 
lem of the propagation of waves of permanent typo 
to a functional equation, with Airy’s formula for surface 
waves and other approximate results as special cases. 

Prof. Levi-Civita’s book will be of interest to all 
who wish to keep abreast of modern research in 
problems of applied mathematics. Prof. Painl^v6’s 
book should be read and re-read by all students and 
teachers of mechanics. S. Brodetsky. 


Theories of Colour Vision. 

An Inirodticiion to the Study of Colour Vision. By Sir 
John Herbert Parsons. (Cambridge Psychological 
Library.) Second edition. Pp. x + 323. (Cambridge: 
At the University Press, 1924.) 2 $s. ^ 

S INCE all knowledge comes to us primarily through . 

the evidence of the senses, it is unavoidable that 
some of the greatest controversies which have occurred 
in the development of the sciences should have been, 
centred around the modus operandi regulating the 
translation of the energy of a physical stimulus into the 
energy of thought. It is also not surprisihg that the 
fiercest and most prolonged of these battles, not yet 
concluded, should have originated in conneifllln with 
the sense of sight, whereby we come most widely gnd 
most directly into relation with our external surround- 
ings. These struggles have resembled no merely local 
disputes. They are prolonged campaigns conducted on 
the common borderland of three great territories ; and 
they cannot cease until “ natural ” delimitations are 
determined as the result of statesmanship rather than 
as'the of militant ca.na.citv. 
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In the case of the colour vision controversy, the stagi 
now attained is, on the whole, that of statesjriai^ttip. 
which implies the recognition of essen^lj||^^^^^ 
chief essentiality was perceived early 
by some of the great leaders, biit the -ocimj 
behind their conclusions was not adequately perceived 
until their individual work had ceased. TheSe great 
lead(*rs, working on wide lines, sought to fix the physical 
law wliich dominates visual sensation and is true 
irrespective of the nature of the structural details whicl 
cinhody it. In such a case, time gradually, and almost 
im|)erce])til)Iy, settles the matter. 

'J’Jic record of this process may be traced in Sir John 
Parsons’s work. The dominating law referred to is that 
of tnVhromasy in colour mixture. The essentiality 
referred to is that of trichromasy in colour perception or 
sensation but there is not yet universal recognition of 
the pari passu compulsion to trichromasy, i,e. a triple 
set of freedoms only, in the physiological and the 
psychological processes. Yet Fcchncr's law is imivcr 
sally recognised as, and is called, a ps^xho-physical law 
— the law which relates perception to, and expresses it 
in terms of, the physical stimuli with regard to the 
results of w'hicli triple freedom is proved. The point 
is not merely that freedoms cannot l)e added, w'hile 
they may be removed, in any .sul)se(iuent actions having 
that one-to-one correspondence to ]jrecc(lcnt actions 
which Fcchncr’s la^v asserts to hold between sensation 
and stimulation under fixed conditions. It is rather 
that the triplicity is asserted witJi regard to tJie sen- 
sations themselves. There is no room left for an 
independent fourth fundamental sensation whether 
adopted on physiological or on i)syclK)logical grounds, 
though it may, for some purposes of description, be 
convenient to adopt it and use it as if it were inde- 
pendent. 4 hill description ( an not then be attained 
until the connecting linkage is at least formally taken 
into account. 

It is intensely satisfactory to find a physiologist of 
Sir J. II. Parsons’s standing directly speaking (p. 313) of 
“ the trichromatism of normal colour vision, which is a 
fact, and not a theory.” He states quite frankly his 
recognition of difiiculty in connexion witli the trichro- 
matic, or, as he calls it, the three components theory, 
on two^points—peiMphcral \'ision and the so-called 
phenomena of induction. He says (p. 231) that “wo 
must therefore accept the theory as explaining satis- 
factorily either the phenomena of after images or those 
of dichromatic vision, but not both.” But this view 
results from a too circumscribed estimate of w'hat the 
contents of the theory are. In this particular case he 
speaks of necessary modifications of the theory, while 
all that is necessary is its legitimate development to 
suit new facts. The possibilities of the theory are so 
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great that the evidence of new facts is required to place 
^Ijimitatiipns upon it, and that in the very matters of 
^^lwch:ig>jpeaks. ..At the top of the same page he states 

HelmholUian view, of the 
“J^Ay jb st^^ of one colour increases 

sensitivity towards thei complementary colour. But 
the trouble only aris^ v^ep^use Abney’s, or similar, 
fundamentals are used Helmholtz’s work on 

differential sensitivity shQWS|^|^t these cannot be the 
absolute fundamentals. - is really non- 
existent. / / 

Sir J. H. Parsons’s volume has filled a great gap in our 
scientific literature, and will be indispensable as a text- 
book or book of reference even after the appearance 
of the American edition of Helmholtz’s great work. 
The treatment which it contains of the observational 
and the theoretical parts of the subject is very complete, 
and the discussions of the various outstanding views 
arc fair and full. 

T'he new edition is gracefully dedicated to the memory 
of Abney and Watson, “ worthy successors of Thomas 
Young and James Clerk-Maxwell in this field of science.” 

W, Peddie, 

Chinese Pottery. 

The Early Ceramic Wares of China. By A. L. Hether- 
ington. Popular and abridged edition, Pp. 169 + 31 
plate.s. (London: Ernest Bonn, Ltd., 1924.) 125. bd, 
net. 

T HIS abridged edition of Mr. Hetherington’s 
excellent volume on the early pottery and 
porcelain of the Chinese artist-craftsmen will be wel- 
comed by all those students who were unable to pur- 
chase the large and profusely illustrated volume from 
which this lias been condensed. The work of reduction 
md comprcs.sion Jias been so skilfully carried out that 
there is little or no loss of matter that is absolutely 
relevant, and the work here presented will serve as an 
rdmirable introduction to a complete knowledge of the 
ubjcct, and to the more important works to which all 
>f us must turn for the completion of the story of Chinese 
xramics, in all its fascinating and. masterly develop- 
nents. 

The immediate purpose and scope of this little work 
:annot be better expressed than by an extract from the 
preface, where the author writes : “ The chapter on 
technique has been omitted, and so have the chapters 
on miscellaneous factories and on marks and inscrip- 
tions ; the present object being to confine attention to 
the principal features displayed by the wares without 
digressing into more difficult paths.” As an example 
of the care which has been taken to render this abridged 
edition usefully complete, one may mention the list of 
‘ The Dynastic Epochs of China from the Mythical and 
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Legendary Periods, before 2205 b.c.” (a date which 
corresponds roughly with tha,t of thp Xyitb E^tia^ 
d)Tiasty), down to the 
in China from a.d. 1280 to 

No one could wish for 
taining guide than Mr. w 

mazes of the story he set;5^:Qjn^;j^:tm Wherever 

possible, the history by some amusing 

story of the remote past or .by' some shrewd hint which 
may help to untie a kijot; of' ancient historic fact ; yet, 
always there is the underlying sensibility of the serious 
student. As an example of this admirable faculty we 
cannot do better than qu9te a passage where the author 
deals with the ev^ence we now possess that the potters 
of the T'ang dynasty (a.d. 618-907) knew how to 
manufacture true porcelain with felspathic glaze. 

“ The advance in technical knowledge denoted by the 
manufacture of true porcelain as an alternative to the 
use of pottery bodies only, and by the use of high-fired 
felspathic glazes in substitution for the low-firod lead- 
silicate glazes, could not have been made very rapidly 
with the scientific knowledge possessed in those days 
in China. The process must have been evolved 
gradually by experiments conducted by competent 
craftsmen, no doubt, but by men without full appnx'ia- 
tion of the underlying scientific principles. One feels, 
therefore, that the Chinese must have known how to use 
tlie simpler types of glaze for a very considerable time 
before the early part of the T’ang dynasty. The 
general tendency of further researcli into Chinese 
ceramics is to antedate- rather than to postdate various 
types of ware.^’ 

The reader will welcome the terse and definite ex- 
position of the technical and artistic qualities and 
characteristics of the many types of pottery and 
porcelain that are passed in review ,* no less than the 
consideration and valuation of the different racial 
influences, Chinese and other, that brought about the 
final artistic results. The simplicity of means and 
directness of aim manifest in the earlier wares is duly 
and rightly appraised equally with the glorious yet 
subtle colour-qualities of the Chiin yao bowls and bulb- 
pots of the Sung dynasty. In addition, the author gives 
an interesting summary of our present knowledge of the 
famous 'Tmgyao, with its well-marked varieties of ivory- 
white or rice-white glaze. Of the purple and black 
Ting yao, once so coveted by Chinese connoisseurs, no 
specimens can be identified in modem collections in 
Europe or America, and we are principally dependent 
for our knowledge of them on the drawings and 
descriptions in the album of a Chinese collector who 
lived in our Tudor times. 

Naturally, there is a clear, though necessarily 
summary, account of the renowned Celadon wares, 
which seem to have been more largely exported at the 
time of their manufacture than any other variety of 
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porcelain. In addition, the history of the Tz’fi Chow 
jwares — ^made af wj^t mqst be the pl^est, pottery-centre 

tidr the colieetbr as is ‘‘It is 

extremely difficult to determine which specimens are of 
Sung origin and which of Ming or even later date." 

In the final chapter we have an. account of, the Chien 
wares, which have only been reepi^ised as a distinct 
class in wl lat we may call recent times. The fascinating 
glazes w'lich are usually associated with these wares 
and arc distinguished on account of their markings as 
“ hare’s fur ” or “ partridge markings," are usually 
applied so thickly that in the majority of examples 
they form a dark pool in the inside and thick running 
lines with a terminal blot on the outside of the vessel to 
which they are applied. These special glazes appear 
to have been most extensively used in the decoration of 
small bowls which ritual use long ago prescribed for 
the ‘‘ tea ceremonial ” or tea contests. The Chinese 
have always been inveterate gamblers, and in this 
particular “ gamble ” the idea was to pit the cup of this 
type owned by one connoisseur against that owned by 
another to decide wljicli would retain moisture longest. 
As Mr. Hetherington says, “ Tlio game seems a curious 
one to Western minds, but, after all, roulette has no 
more claim as a sensible method of gambling.” The 
tea ceremonial was introduced into Corea and Japan, 
and with it tlie bowls and other apparatus of the game. 
The Japanese have made many varieties of these bowls, 
some of which are difficult to distinguish from Chinese 
specimens ; though any one who collects with an eye 
to beauty alone may be deliglited to treasure a Japanese 
specimen for its aesthetic worth. 

A word must be added in praise of the illustrations, 
for though there is only one coloured plate (an extremely 
beautiful one), the half-tone illustrations convey an 
excellent impression of tlie objects they represent, and 
will greatl}^ aid the student in the identification of 
pecimens. William Burton. 

Diseases of Wild Animals in Captivity. 

Disease in Captive Wild Mammals and Birds: In- 
cidence, Description, Comparison, By Dr, Herbert 
Eox. Pp. vii + 665 + 91 plates. (Philadelphia, Lon- 
don and Chicago : J. B. Lippincott Co., 1923.) 
6 o 5. net, 

A lthough it is the custom in most zoological 
gardens to keep a record of all post-mortem 
xaminations, this is the first time an attempt has 
been made to correlate the results and place them in 
a compact form before the medical and veterinary 
Tofessions. 
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Dr. Fox lias lield the post of pathologist at the 
Philadelphia (hirdcais for the past twenty years, and 
during that time has had the opportunity of making 
post-mortem examinations on i860 mammals and 
,^505 birds. Jn addition to this he has also studied 
the living animals, and has been able to apply 
his ])at hologieal findings to the diagnosis, treatment, 
and prophylaxis of disease in general. The result 
of his work has been of extreme practical value 
in the management of tlu; Philadelphia Gardens ; 
e[)idemics have been arrested by scientific disinfection, 
and certain diseases, such as spiropteriasis in parrots 
and tuberculosis in monkeys, have been entirely 
eliminated. In order to prevent the introduction of 
tuberculosis, every new arrival before btiing placed in 
the collection is subjected to tb^ tuberculin test, and 
the variations of temperature during the ensuing 
forty-eight hours are rec'orded. Jn healthy animals 
there is no reaction ; in tuberculous animals there 
is usually a definite rise in the first twelve hours. 
No animal showing a positive reaction is placed on 
exhibit. 

Among other communicable diseases investigated, 
the “ jaw disease ” of kangaroos has been made the 
subject of special research. The ('uusativx' organism 
of this disease was found to be one of the Myi*o- 
bacteriaccae, which was cultured successfully atul a 
vaccine prepared. It was found to be new to sc'ience, 
and has been named Nocardia macropodidarum. h'rom 
experiments upon laboratory animals with cultures of 
N. macropodidariini, it would appear that the disease 
is transmitted with difiiculty. As it is always found 
associated with a small Gram-negative bat illus, it is 
possible that the bacillus is a necessary factor in the 
production of the disease. 

The section on the incidenci* and significance of 
animal parasites, by Dr. F. D. Weidrnan, emphasises 
the value of zoological gardens in general as a field 
for research on this subject. Tables showing the 
pathogenicity and frequency in the various orders are 
given, and various methods of treatment and pn'- 
phylaxis are suggested. 

The tables giving the relation of diet to disease show' 
that birds and mammals wdiich live on a mixed diet 
of pUint and animal tissue are less liable to disease of 
the alimentary trait than those which are entirely 
carnivorous or herbivorous, 'fhe percentage of thyroid | 
liscase and rickets was highest among the C arnivora. 

Neoplasms, both benign and malignant, are treated 
at some length, and valuable tables arc giv'cn, showing 
the type of growth, orgtm of origin, relation to sex, 
duration of captivity, metastases, and order of animal 
affected. Neoplasms were found to be commone.st 
among the Rodentia, Marsiipialia, and Carnivora, and 
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rare among the Primates. The main organs affected 
were uterus, liver, thyroid, and mammary glands. 

The book is well illustrated with photographs of 
microscopical and macroscopical specimens of patho- 
logical changes, in addition to numerous interesting 
and valuable statistical tables dealing with the in- 
cidence of disease. 

Jn the foreword. Dr. C. B. Penrose, the president 
of the J^hiladolphia Zoological Society, makes some 
general remarks on some of the problems which arise 
in relation to the keeping of animals in captivity, and 
the various mental perversions which are common 
amo/ig them, some of which are akin to prison psychoses 
ill man. Diseases of the central nervous system and 
spei iaJ senses arc dealt with in a Special section, as 
arc; the diseases of all the other organs of the body. 

T'hcre is no doubt that this work, which is essentially 
a iiioneer effort, should be read by every comparative 
and human pathologist. By those who are concerned 
in the management of living animals in captivity, it 
will he found to be a mine of valuable information. 

Our Bookshelf. 

(j) Physics. Vol. I. : Mechanics, Heat and Heat 
[ui^incs. By VV. J. R. Calvert. (Science for All 
Series.) Pp. xi'26o. (London: John Murray, 
1()24.) bd. 

(2) A Text-Book of Physics : including a Collection of 

Examples and Questions. By I^r. W. Watson. 
Eighth edition, revised by Dr. Herbert Moss. Pp. 
XX + 976. (London: Longmans, Green and Co., 
T923.) 16.V. net. 

(3) Thermodynamique : tlnergitique : Thiorie cinitique 

des gaz {Coitrs prqfessi d la Sorbonne). Par Prof. 
A. Leduc. Pp. iii + 333. (Paris: Gaston Doin, 
1924.) 25 francs. 

According to Dr. George Saintsbury, “ A review . . . 
is a thing addressed to the general body of educated 
people, telling them whether it is or is not worth their 
w'hile to make further acquaintance with such-and-such 
a document purporting to bear their address.” Each 
of the three books included in the present notice has its 
)wn merits, but each is addressed to a special class of 
reader. 

(i) The book by ]\Ir. Calvert, who has been a science 
master at Harrow since 1909, forms the first volume 
on physics in the “ Science for All ” Series. It is 
intended for pupils up to the age of, say, sixteen, who 
are taking a course of science as part of their general 
education. For such students the book is a most 
admirable one, the interest, both from the scientific and 
the literary point of view, being skilfully sustained 
throughout. The ideas of work and energy form the 
main theme, applications being made to the subjects 
of h3'drostatics, statics and dynamics, and heat. In a 
preface of unusual interest Mr. Calvert discusses the 
principles underlying the teaching of science in the 
earlier stages of a general education. Such teaching 
should give the pupil some idea of the aims of science 
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and the kind of problems, with which it deals ; a 
knowledge of some of the broad fundamental principles ; 
and some insight into scientific method. 

(2) Dr. Watson's “ Text-Book of Physics/’ intended 
for more advanced students, is tOo well known to 
require more than the briefest notice. In the revised 
edition considerable additions have been made to 
bring the work into line with recent progress, especially 
in the subject 4 f electricity. 

(3) Prof. Leduc reproduces in this volume a course 
of about thirty advanced lectures on heat delivered at 
the Sorbonne. He remarks that amongst his hearers 
future physicists are in the minority ; nevertheless, 
he rightly considers it desirable to consider his subject 
from the point of view of research, discussing the methods 
and results of recent investigations, including those 
he has himself undertaken. Stress is laid on the 
accuracy of the numerical results, and one of the 
valuable features of the work is the information (not 
always easily accessible to the student), which is supplied 
as to the quantitative values arrived at in the most 
recent determinations of thermal constants. The book 
is divided roughly into four parts. The first deals with 
general questions connected with thermometry, calori- 
metry, and equations of state. The second and third 
parts are devoted to the general principles and applica- 
tions of thermodynamics respectively, whilst the very 
short fourth part deals with the kinetic theory of gases. 

In a few cases the historical references are not 
complete or accurate. It is probably useless to protest 
against the constant use of la loi dc Mariotte,” but 
if we cannot have Boyle’s law, we would enter a plea 
for some mention of Joule’s law as to the additive 
nature of the specific heat of compounds. Again, 
“ I’cxp^rience classique de Tyndall” (p. 204), in which a 
loaded wire cuts through a block of ice, is really due 
to Lord Kelvin’s nephew. Dr. J. T. Bottomley, as is 
stated in “ Heat a Mode of Motion,” p. 150 (1887). In 
spite of some minor defects the book is an excellent 
one, and an English translation might well appeal to 
a large number of students. II. S. A. 

An FAementary Treatise on Frequency Curves and their 

Application in the Analysis of Death Curves and Life 

Tables. By Ame Fisher. Translated from the 

Danish by E. A. Vigfusson. American edition. 

Pp. xvi + 244. (New York : The Macmillan Co. ; 

London ; Macmillan and Co., Ltd., 1922.) 205. net. 

This book under, notice is divided into two parts ; the 
first gives an account of the Gram-Charlier curves and 
curve fitting taken, in places verbatim, from the 
author’s “ Theory of Probability ” and the second part 
deals with a method of estimating rates of mortality 
from statistics of the numbers of deaths from various 
causes at each age. The object in finding a method 
which will enable the statistician to disiicnse with 
censuses, or exposed to risk, when estimating mortality 
is that in some cases only the deaths are known and 
in others the trouble and expense of obtaining a census, 
or exposed, are considerable. The author’s method is 
to choose a system of frequency curves based on the 
hypothesis that the distribution of deaths according 
to age from certain groups of diseases can be made to 
conform to those assumed curves ; proportional death 
rates are calculated for each age (or groups of agesj[^ 
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according to the grouped causes of death. From these 
figures, by a lengthy arithmetical process, the number 
dying in a stationary population is reached, ^d this 
leads to the rates of mort^ity. The method is irtterest- 
ing and in some cases it gives results which are in close 
agreement with those obtained by the usual methods, 
but, in other cases, the examples given seem to imply 
that there may be considerable erroifs in the result, 
although in these cases a modification of the groupings 
of deaths might lead to improvement. It would appear 
from a priori considerations that, in some circum- 
stances, it must be impossible to obtain a satisfactory 
result from deaths alone (compare, for example, two 
experiences having rates of mortality such that the 
rates by one arc equal to r times the rates of the other 
at all ages). 

The book has many defects ; some of them are no 
doubt due, as is suggested by the author in his preface, 
to the original Danish MS. of the second part of the 
book having been translated by an Icelander and to 
the composition and proof reading having been done by 
a Copenhagen firm ; but the explanation affords little 
comfort to the troubled reader. Possibly the inter- 
national nature of its origin accounts for the fact that 
the book, wdiich is dated 1922, has only recently reached 
us. Another point open to criticism is the omission of 
a clear explanation at the beginning of the second part 
of the theory and assumptions on which the author 
intends to base his construction of mortality tables, so 
that a reader has more difficulty than is necessary. 
We think that the author would have been well advised t 
if he had set out some, at any rate, of the difficulties 
and criticisms that would naturally occur to his readers 
and how he would propose to answer them. 

The idea and the method are interesting ; but the 
evidence in favour is not conclusive and we are afraid 
that the remark in Prof. Raymond Pearl’s introduction 
that ‘‘ it may fairly be regarded as fundamentally the 
most significant advance in actuarial theory since 
Halley ” is an unfortunate over-statement. 

Smithsonian Institution, United States National 
Museum : Bulletin Sj. A Monograph of the existing 
Crinoids. B}^ Austin II. Clark. Vol. i ; The 
Comatulids. Part 2. Pp. xxv + 795 + 57 plates. 
(Washington : Government Printing Office, 1921.) 

Rarely can there liavi? been produced a work so 
thoroughly deserving the title of Monograph as this 
vast production of Dr. Austin Hobart Clark’s. The 
first part, of 387 pages, issued in 1915, dealt with 
sonKi general principhis and began the account of the 
anatomy ; it is unfortunate that the pre-occupations 
of war prevented it from receiving adequate notice. 
This second part, continuing the description of the 
comatulids or feather-stars, completes the details of 
their anatomy, family by family and species by species. 
There follo^vs a summary of the development, again 
wdth reference to every species in which any larval 
stage is known. An interesting chapter is that on the 
various habitats of the littoral crinoids. There follow 
notes on the habits of Antedon, and then a long, well- 
documented list of parasites and commensals. Next 
are brought together the scattered observations, 
experimental and other, made on the tropisms and 
relations to environment of numerous comatulids. 
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The chapter on the colour of crinoids includes tin 
stalked and sessile forms as well .as the unstalked 
I’he part ends with a section on the economic value o: 
the recent crinoids ; this is confined to their sale as 
curios, for, we are told, they serve no useful purpose 
they are not even eaten by any animal that serves as 
Iiiiinan food. In this respect it is probable that th' 
recent crinoids have acquired a securer footing than 
some of their large-bodied ancestors. 

These two large books, tliough they contain only 
“ introductory matter ’’ to the systematic descriptions 
already ftirnish a corj^us of nearly every observ^atior 
ever niatle on these beautiful creatures, and reference is 
liK’ilitalcfl by full tables ()f contents and indexes 
Although a great deal of the work is based on Dr 
( lark’s own observations, especially concerning the 
skeletal and muscular anatomy, it does not profess tc 
gi\ i‘ mnv facts or original theories. 'I'iiat in nf> way 
lessens its great value to the. \..n‘ker, who will also 
find lus wants attended to hy various keys and by 
row punitive diuu^rnins. lie will be grateful lo Dr. 
('lark anrl will marvel at the energy and ] M'rseve ranee 
that have brought him so far along a laborious road. 

F. A. Ik 

T/^e Subject Index to Periodicals, /0/7-/0/0. Issued 

by the Library Association. \^ : List of Periodicals 

Indexed and Author lnd(‘X. J*p. i\ f-103. (London: 

(irafton and Co., 1924.) 2 ts. net. 

'J’liK alphabetical index of names of authors of artic les 
included in the various Subject Indexes to Periodicals 
issued hy the Jahrary Association for the ])criod 1017- 
191 () has now been published. The index contains 
more than 20,000 names of authors, witli the seel ions 
of the Inde.x and the headings iiiuler whit'li tlu* titles 
of their papers are registered, ft is estimated that, 
on an average, each author has published two papers, 
so that the total number of papers indexed for tgiy-rq 
will be about 40,000. 'I'liose who j)ossess the valuable 
Subject Indexes already |)ublished will be able through 
this author index to find a pa])er when they lun e for- 
gotten its title although they remember the author’s 
name. The abbreviations for 477 periodii'als used in 
preparing the indexes for 1917-19 an' also gi\'en. 

The head(|uarters of the “Subje(‘t Index to Periodi- 
cals ” were transferred to the National Library of Wales, 
Aberystwyth, in January 1921. 'I’he access to periodi- 
cals in this Library has been of great assistance to the 
editors in prejxiring the indexes. Tht^ editors rcc'ord 
the voluntary help they have hatl froni some forty-eight 
libraries in (Ireat Ikitain and from a number of private 
contributors. While expressing its grateful thanks to 
all w'ho have helped in the und(*rtaking siiice its be- 
ginning in 19 r5, the Library Assoi'iation makes a strong 
appeal for a.ssistance to those librarians who have 
hitherto held aloof from active co-oi)eration in the 
work. 

It is obvious that the value of the Index depends 
upon its completeness ; although up to the present 
time some 575 periodicals have been examined, some 
of the libraries that have not yet taken part in the work 
may very wxdl have on their shelves other periodicals 
containing relevant matter. We would urge any such 
libraries to consider whether they cannot arrange to 
assist in the future. 
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Laboratory Experiments in Chemistry: to accompany 
Black and Conanis Practical Chemistry.^* By 
N. Henry Black. Pp. x + 167. (New York; The 
Macmillan Co. ; London : Macmillan and Co., Ltd., 
1923-) 5^- net. 

The author of this small work can be congratulated 
upon having written a really practical text-book which 
is much superior to most of those now used in Great 
Britain. Its chief feature is absolute clarity of present- 
ation ; no pupil should go wrong if he follows faithfully 
the directions given, and if he tries to answer the 
numerous questions interpolated throughout the text 
lu' will exercise his intelligence as well as his fingers and 
his ciipiu'ity for obeying instructions. Those who 
prefer the strictly heuristic method of teaching will 
probably not regard with favour a book of this kind, 
but they would find it very useful if — as is usually the 
case they are expected to cover a lot of ground with 
a large class in a limited time. Other valuable features 
are the oplioiud work given after each experiment, 
and, near the end of the course, soipe elementary 
lessons in applied chemistry. The present writer has 
given some of these experiments to his pupils and can 
testify to their value, not only in imparting knowledge 
but idso in stimulating interest. Some minor points of 
criticism will doubtless suggest themselves to every 
teacher, but these are negligible in comparison with 
th(' excellence of the work as a whole. Unconscious 
humour, too, is not often to be found in a school text- 
book, but if the reader will refer to the second sentence 
on page i of this book and then glance at the illustra- 
tions on the frontispiece opposite, he will learn that 
the honu'ly test-tube, Ixjaker, crucible, etc., arc among 
the less faniiliar pieces of apparatus. We wonder 
what are the mon; familiar pieces of apparatus in 
Amerit'an .schools ? 

Principles of Electric Motors and Control. By Gordon 
Fox. Pp. xiv + 499. (London; McGraw-Hill Pub- 
li.sliing (!o., Ltd., 1924.) i*js. 6d. net. 

Most books describing electric motors and controllers 
arc written mainly from the point of view of the de- 
signer, that is, from the point of view' of the manu- 
facturer. I’lie number of operating engineers, however, 
is much larger than the number of designers, and faulty 
ipplication, as the author points out, can nullify good 
Icsigii. I'his book is intended for students and for 
tho.se interested in the selection, application, purchase, 
and .sail! of electric motors and controllers. The dis- 
cussions are simple and practical and will be easily 
understood by the engineer. Although many graphs 
arc gi\'en, vector diagrams and higher mathematics 
lavc bei’n rigorously excluded. The control diagrams 
-ill conform to standard American practice, but the 
)racticc in Great Britain is much the same. A very 
ull bibliography is given. 

1’hc book will be found helpful both to the practical 
ind theoretical electrical engineer. The latter will find 
n it diagrams which illustrate excellently practical 
pplicutions of known theoretical principles with which 
le is familiar. For example, a clear diagram is given 
>f the principal connexions for converting from one 
ystem of supply to another of different frequency at 
constant powder. 
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Letters to thefpditor.'- 

[The Editor does not hold^MMstlf respdnsihle J^r 
opinions ex^essed by his (Orrespbndents, Neither 
can he undertake to return^ nor to eorhespond with 
the writers of^ rejected manuscripts intended fir 
this or any other part of ^ WklVKi»i^ No notice is . 
taken of anonymous communicaftons^ ;J “ 

Ghimaeras Dire : Tra^splim^tloii of Heads of 
Insects. 

With some astonishment I notice my friend, 
Dr. W. T. Caiman, agreeing with the German authors 
Hans Blunck and Walter Speyer in his letter to 
Nature of July 5, p. ii, entitled “ Chimacras Dire,'" 
which is written with much sarcastic humour, but 
little knowledge of the subject. The title itself is 
misleading. Walter Finkler has never claimed to 
have produced Chimajras in adult insects, a term 
signifying in biology simultaneous development of 
parts compounded from tissues of different species 
(or races) he has merely studied the possibility of 
replantation of heads and described the results 
thereof. Ife has neither written that The head of a 
herbivorous water-beetle persuaded a carnivorous 
body to be content with, and seemingly to digest, a 
vegetable diet," nor that " a Dytiscus strove to 
moderate the colourings of its wing-cases to suit the 
sober tastes of its new Hydrophilus brain." The 
only part of Finkler work referring to nurture 
(Archiv f. mikrosk, Anatomie u. UntwickLmcchanik, 
xeix., 19-23, p. 113) alludes to the passage of coloured 
algee through the re-established connexion between 
the cut ends of the oesophagus in homoplastic experi- 
ments on the replantation of Hydrophilus-hcads, 
while the assumption of a darker hue after helero- 
plastic replantation of a Ilydrophilus-head to a 
Dytiscus-body refers to the yellow crossbars of the 
thorax in the swimming beetle (pp. 127-128), a result 
Finkler ascribes to tlie influence of eyesight, but that 
can perhaps be more readily explained on the assump- 
tion of tyrosinase diffusing from the head to the 
. thorax. 

Dr. Caiman’s sentence, “ a male head led a female 
body into unwonted perversities," will, 1 am afraid, 
also produce a wrong impression of Finkler s observa- 
tions. Finkler’s xenoplastic experiments on the 
exchange of heads between a male and a female 
Hydrophilus were conducted to see if the reproduc- 
tive glands have any influence on the sexual instinct 
as displayed by the head in the antennal play of the 
male (and the several reflexes of the legs inspired by 
the oesophageal ganglions of the intact imago). The 
result was that no such influence could be delected 
(p. 124). The male head kept its usual reaction 
towards the female, and the female head ditl not 
acquire this character when transplanted to a body 
of opposite sex, quite in agreement with the many 
experiments on other insects, where removal or even 
heterological exchange of the reproductive glands in 
larvae always failed to display any change in the 
secondary sexual characters of the imago. 

As to the knowledge of Drs. Blunck and Speyer. 

" already known by a long series of anatomical and 
biological researches; on the very water- beetles that 
were among the chief of Finkler’s corpora viliaf of 
the physiology of these insects, I have just stated an 
example of it : they have maintained that a Hydro- 
philus with Dytiscus-head, could never live in water, 
because the former needs its feelers for respiration. 
Any one can easily convince himself of the fallacy of 
this belief, dating from an unlucky fabulation of 
Nitzsch (i8ii I) and repeated, it is true, in all treatises 
on the physiology of these beetles since his time. It 


„ . , ^ - linteanaB of sonio * 

aa usual in water : 
CSwithliSk>tii9raIte; will befall them 
on account ox this' 1^/ .1 have ;a pap^ in the press 
on this subject for which 

is to appear shortly, discussing the various criticisms 
of Finkler’s experiments by several authors in Ger- 
many. I need not, therefore, go into further details 
now. 

I should, however, like to add that Finkler has not 
" ignored requests to produce his chimaeras, alive or 
dead, for investigation by others." His transplanta- 
tions were produced alive at the meeting of the 
zoological section of the Zool. Bot. Society of Vienna 
on November ri, 1921, for general inspection, and 
some dead specimens were handed on to Dr. Boulenger 
(has not Dr. Caiman had the opportunity of seeing 
these liimself as an " exhibit at a Royal Society 
sohee " ?) ; the total preparations of the beetles, of 
which Finkler 's Plate IV'. gives but a poor impression, 
are in our Museum and hundreds have seen them. 
Wit is apprt)priale " in the pages of Punch " — but 
in the pages of Nati'rk we should try to keep to 
strict truth. 

As to Mr. J. T. Cunningham's recent note (Nature, 
July 26, p. T24) on "Transplantation of Heads of 
Insects," I am puzzled if it is meant as a joke or is 
the author really used to making his experiments on 
five individinds ? (By the way, I am sure he cannot 
liave read Finkler's paper, or he would have known 
that Finkler has attempted the transplantation of the 
head alone in the meal-worms without success.) 

Hans Pkztbuam. 

The Vivarium, 

Vienna II. Prater. 


Radial Velocities and the Curvature of Space-time. 

The question of the reduction of the Doppler effect 
from the earth to the sun, or conversely, raised by 
Prof. ICddington in Nature for May 24, is completely 
settled in my letter of May 10, which w^s published 
in Nature for June 7, p. 8 t8. 

In his letter, however, I'rof. Eddington/ mentions 
another point, the possible occurrence of an " imagin- 
ary star constant in 

= + . . . (la) 

which requires an explanation. 

The actual position is this. With some ii?-value, 
derived from previous material, a new object of 
estimated distance r may sliow an effect | D ! smaller 
than rjU. Then (ia) calls for a negative Vq® or an 
imaginary What is the meaning of such a value ? 
Simply, that the orbit does not pass through O, the 
sun, but ends at some perihelion distance rt^ = R<y^, 
where the motion is reversed. Such radial motions 
are po.ssible in de Sitter's world. Even then the 
analytical form (la) may be retained, provided we 
remember that is to be replaced by -tro®. In 

fact, by the equation of motion (Nature, March 8) 

/? do ! 

- .. = ± cos <rVl - cos® (r//f®== f 
c dt ' c 

or by the original meaning of the constant, = 
cos® (Tcdtfds, we have 

v^/c^ — const. 

Vq for <r = o, and 


k — cos® (t/^/cos® <r- 


If the star passes through the sun, 
k^(i- “■*> and the formula 
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D^k[l±Jl - cos® <r/4®] - I . . (l) 

reduces approximately to (la). But if it does not 
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>ass through the sun, we have for so that 

= cos (Tg, and (i) becomes, for small o-q, <r, 


. . (Ib) 


If the object, no matter how distant, just passes 
through its “ perihelion ” or nearly so, we have a 
nil-effect or a small effect. Such cases may be rare 
(as that of N.G.C. 6626), but are possible and well 
provided for by the general formula (i). This 
removes every difficulty. At the same time we see 
that, in a correlation graph, the observed points 
r, 1 1) i need not lie all above a certain line, but may 
as well fall below it. They should only show a 
tendency of crowding along it, on cither side, gather- 
ing pre-eminently, but not exclusively, in the first and 
the third quadrants (Naturic, June 7, p. 819, Fig. 1). 
Such a tendency is shown, by the points thus far 
available, markedly enough. These relations and 
formula (ib), a supplement to (la), are discussed in 
my second Mag. paper now in the press. There 
also the desirable extension of the formula from radial 
to any inertial motions is given. If fg — Rffg and 
^0 — fhe distance at and the velocity of passage 

through the perihelion, the result is, rigorously, 


where 


D 



COS^ (T Ik 

A'2 V^msin^c) 




(^) 


k = cos* <TglJ cos* 0*0 - ^0*, p = Rftg sin <7o/>/cos* ~ 

and approximately, to all purposes, 

+ . • ( 2 «) 


of which (la), (16J are but obvious speciid cases. The 
statistical formula, (2) (Naturic, June 7, p. 818), 
now becomes iif***}(ri* -* ^2*) ^ when 

applied to all thirteen objects there tabulated, gives 
R » 7*2 X 10'* astr. units. 1 )etails are given in the last- 
mentioned paper. Iajowik Sij.hicr.stictn. 

Rochester, N.Y., July 5. 


Growth-rings of Herring Scales. 


While engaged upon work on lierring scales at 
the Ministry of Fisheries’ Fa])oratory at Lowestoft 
in 1922 and 1923, I made several discoveries regard- 
ing the so-called winter rings,” and the comparative 
growth-rates of scale and fish. These di.scovcries 
appeared to me to be of sufficient importance to be 
brought forward for discussion at a meeting of the 
Herring Committee of the International C?ouncil held 
at Kdinburghin June T023, at which 1 oflerod a theory 
of age-determination alternative to the Norwegian 
theory. 

At a later meeting held at Christiania in June 
1923, the Herring Committee rejected my th’eorv 
and adopted the Norwegian theory as a working 
hypothesis. To tliis resolution 1 was a subscriber 
with some misgivings. In the light of further 
re.search, however, I am conqielled to revert to mv 
former position, and, while, in accordance with the 
resolution of the Herring Committee, the Norwegian 
theory is accepted by the Ministiv of Fisheries as 
a working hypothesis, it has been thought desirable 
that I should be given an opportunity to state 
publicly the main facts on which my theory is ba.scd, 
since these have not yet been published. ” 'fhey are 
as follows : 

(i) While in the case of young herrings the number 
of ” winter rings ” is the same on all normally 
de\'elopcd scales, in the case of older fish there is 


NO. 2862, VOL. 114] 


[September 6, 1924 

considerable variation in their number. The greatest 
numbers appear on the large scales from the forepart 
of the body (position A), ^hich are used by the 
Norwegians for age-estimation, while the smallest 
numbers of clear and easily-read rings appear on 
scales from near the edge of the dark dorsal pigment 
and below the posterior end of the dorsal lin (position 
B). Photos, Fig. 1 and Fig. 2, are of scales from an 
English fish of 27 cm. in length, landed at Lowestoft; 
Fig. 1 is from position A and Fig. 2 from position B. 

(2) The proportionate growth-rates of scale and 
fish are similar on scales from regions A and B in 
the case of small herrings, but increasingly dissimilar 
as larger and larger fi.sh are taken. Thus, in large 
fish of which the scales from position A are very 
ringy (usually known as old '' fish), either these 
ringy scales have grown disproportionately fast or 
the scales from position B disproportionately slowly 
in the later life of the fish. That the differences in 



Fu;. 1. -'Showing six rings traceable all round the striated portion. 


the ” calculated growth ” are significant is obvious 
from the following examples : 

Calculated Growth. 

Scale from Position (A). (B). 


(J) 

Shields fish . 

37 cm. 

1st year 

10-5 

12-6 




2nd „ 

20-3 

23-6 




3rd „ 

27-2 

30-4 

(^) 

Norwegian . 

34 cm. 

ISt „ 

8-0 

9-8 




2nd „ 

I 5 -I 

i6*9 




3rd „ 

22-6 

2 . 5*5 

(3) 

Norwegian . 

34 cm. 

1st „ . 

6-7 . 

8 




2nd „ 

12*1 

14-1 




3rd 

21-3 

23-8 

(-)) 

Norwegian . 

34 cm. 

1st 

6*4 

8-8 




and .. 

11*0 

13-6 




3rd 

13-8 

I7-I 


This discrepancy in calculated growth is due to 
diiTcrence of growth-rate taking place mainly in the 
later part of the herring’s life, as may be seen by 
assuming any length, say 15 cih;, for the length of 
the fish (say No. 4) at the formation of the 3rd ring, 
and calculating the two first years' growths from the 
two scales, giving 

Scale A. Scale B. 

ist year . . 7-1 . 7-7 

2nd „ . . 12*0 12*0 

This is very significant, considered in relation to 
the so-called ” phenomenon of decrease of calculated 
growth-mte with age,” which is ascribed by the 
Noi^vegians to the influence of migration, the largest 
fish of each year-class joining any shoal of larger 
fish first. 
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(3) The groupings of rings on the outer part of will be laid before any workers interested in the 
the scale of large herrings. In a large number of matter. The scales from which the photos, here 
cases of ringy^ scales there is a tendency for the reproduced (Figs. 1-3), were taken, and many others, 
“ winter rings ” to get closer and closer as we go are also open to inspection. 

from the centre of the scale, until they become v&cy. H J Buchanan- Wollaston 

crowded at a certain point ; after which they widen Ministry of Agricultlire and Fisheries, 
out, again get closer and doser. and agam become Fisheries Laboratory, 

crowded, big. 3 exemplifies this phenomenon. If l^owestoft Tnlv 17 

the rings are read in groups, insteid of singly, an x>owestoit. jmy 17. 



Fi«. 2. —Showing only four rings trareahli; all round the striated portion. 

estimate of age is arrived at, differing widely from 
that based on reading of single rings — in the present 
case 5 years instead of at least 14 years, the inner 
group under a high power being seen to consist of 
about 5 rings, and the outer of about 6 rings, and the 
three rings inside these two groups being read singly, 
as the sub-surface phenomena occurring inside these 
rings would not be considered as “annual rings*' 
by any scale-readers. 

(4) "The existence of rings in the outer part of the 



scale having stronger optical value than neighbour- 
ing rings, but similar optical value to the first 3 or 
4 winter rings. These strong or “a** rings can 
often be traced out into the exposed part of the 
scale. If only these “ a “ rings are recognised as 
winter rings the age -estimate is of course lower 
than in the reverse case. 

The above phenomena form the main basis of 
my disagreement with the Norwegian theory. To 
mention further evidence for my views or to describe 
my alternative theory would extend this beyond 
the bounds of a letter, but. such evidence exists and 
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The Band Spectrum of Boron Monoxide. 

In two recent letters to Nature (May 24 and 31) 
Mr. W. Jevons has questioned the adequacy of my 
evidence as to the oxide origin of a band spectrum 
which he had previously ascribed to boron nitride.^ 
In his second letter he reports that these bands arc 
absent from the spectrum of the discharge through a 
mixture of BCI3 and O., although the ordinary boric 
oxide bands are present. This he considers convin- 
cing evidence against BO as the emitter of the bands 
in question. In view, however, of evidence outlined 
below, a fiiir account of which will appear probably 
in the Physical Peview, there seems little room for 
doubt that the bands are really due to BO and not 
to BN. The other oxide bands may then be ascribed, 
as in the past, and in accordance with their complex 
character, to B^Og. 

When gcncratecl by the reaction of BCI3 with active 
nitrogen, the intensity of the BO bands shows a maxi- 
mum when perhaps 0-5 per cent, of oxygen is present. 
If the nitrogen is purified beyond this point, using 
phospliorus, its degree of activation, as gauged by the 
intensity of the a bands of the afterglow, is increased 
markedly, finally approaching asymptotically an 
upper limit. Unlike the BO bands, the SiN bands, 
obtained by using SiCl^ instead of BCI3, are stronger 
the less oxygen is present, and are practically extin- 
guished by the amount of oxygen most favourable for 
liO. These facts appear to disprove Mr, Jevons's 
suggestion that the weakening of the BO bands in 
very pure nitrogen is due to a decrease in its activity 
when the oxygen is all removed. Probably, if this 
stage of purification was approached, phosphorus 
vapour replaced oxygen as a catalyst. 

When the BO bands are at their strongest, the 
yellow of the a bands and the blue of the /8 bands of 
active nitrogen are roughly equal in intensity. Lord 
Kayleigh has shown “ that the p (and y) bands are, 
due to the presence of oxygen, probably as NO. 
Prof. R. T. Birge has concluded * that the a bands are 
emitted by (metastable) excited No molecules; also 
(private communication) that the p and 7 bands are 
due to NO.^ The formation of the emitters of the 
BO bands may then proceed somewhat as follows, 
denoting an electronically excited molecule by an 
accent (') : 

(I) BCIa+Ng'-^BN-f-NCla. (2) BN-f NO'->BO'+Na. 
Or, the formation of BO' may be more direct ; in any 
case, some BN is probably also formed,^ but appar- 
ently gives no spectrum. 

In repeating Mr. Jevons's recent experiments, I have 
found the BgOa bands best brought out with a very 
large excess of oxygen over BCI3. Under these con- 
ditions the ratio of excited BO to excited B2O3 mole- 
cules present and emitting at any moment may well 
be negligibly small, in view of the chemically highly 
unsaturated character of BO. In active nitrogen, 

* W. Jevons, Roy. Soc. Proc. A, 91, 120-34 (X9X5)> 

• ■ Roy. Soc. Proc. A, 93, 254 (Z917). 

* PHys, Rev., 23, 295 (1924). 

* £. P. Lewis (Astr^hys. Journ., 20, 49, and 58 (XO04)) has shown that the 
y bands are, without much doubt, due to NO ; and Birge finds that the 
and y bands have a common final state. Also, their simple structure 
indicates a diatomic emitter. 

K -2 


350 


NATURE 


however, consisting of a small proportion of N2^ and 
JSO' molecules in a medium chiefly of unexcited and 
so inert nitro^^en, and with no continuous exciting 
discharge, this ratio may well be reversed, especially 
in view of tlie probable mode of formation of BO/ 

In some experiments with a carbon arc,® the anode 
of which contained BN, Bo(', or BgOg, I have found 
that in all three cases the BO (and Bie B2O3) bands 
appear, in moderate intensity, when an atmosphere 
of oxygen or air is used, but that they are completely 
a])sent in nitrogen. In the latter case BN is doubt- 
less formed, but docs not emit a spectrum. No doubt 
BjjOy is partly dissociated into BO at the high tempera- 
ture of the arc. In the lower temperature of the flame 
only the B.JO3 bands are known to occur. 

The final piece of evidence is the very close agree- 
ment of the vibrational isotope effect with theory for 
BO, and its definite disagreement for BN. In view 
of the strength of the tlieory, this by itself makes 
BO very probable. If the bands were due to BN, the 
agreement of experiment with theory would become 
qualitative only ; and if this were the case, the chance 
is very small ihat the deviation of the theory from 
quantitative correctness would be just such as to 
correspond to an exact but illusory fiuantitative 
agreement for BO. I'he following empirical equations 
represent witliin experimental error tlic positions of 
all the measurable BO band heads ; “ 


B^O; va 

n»0: 

Ratio : 
B'* 0 : 
B»6 : 
Ratio : 


“{23?3froi a35«-7' -.9*6a«H2-2t«' 

( DiJJercnce’m ^9*4) 1*030.! 1*104 i*o.2S6 1*045 

=42874*<i “O'xgnw' '}-i3O4*0n'— io*43n'* — i927*9»»+i2*60n* 

=842880*9 •* 0*1 7n»' -J-^fi8*Hn'~ o ySn'* -i872*9n-Hii‘84n* 

{ Differt ’ nce *^ -6*3) 1*0282 1*045 1*0294 1*069 


For the coefficients of the linear terms, the theoretical 
'ratio is 1*0202 for BO and 1-0270 for BN ; for the 
qiiadratic terms, 1*0503 for BO and 1-05O0 for 
BN. The mean of the four experimental values is 
1*0291 > 0*0004 for the former, t*oOo i 0*010 for the 
latter. — The coefficients of ii and //'■* indicate a common 
final state for the a and systems. 

A remarkable feature of tlic BO bands is the non- 
coincidence, for the bands liaving the vibrational 
quantum numbers v and n' both zero, of correspond- 
ing heads of the two isotopes. I’or the centres of 
these bands an approximate correction, based on 
.measurements of band structure, increases the differ- 
ences recorded above to -io*o and -7-2 for the a 
and (i systems respectively. According to the theory 
as now accepted, these corrected dilferciices must 
represent electronic isolope clfects, of much greater 
magnitude than have been fouml in line spectra. 
Since this is highly improbable, the following alterna- 
tive explanation is decidedly to be preferred. If one , 
assumes that the true values of the vibrational ! 
quantum numbers are not n and 11', but each J unit 
greater, the apparent isotope effect for the~ true 
vibrational zero point is reduced to - 2*2 for the a and 

2*4 for the system. These dittercuces are now 
small enough to have resulted from inaccuracies 
in the determination of equation cocITicients. It is 
then probable that the minimum vibrational energy 
of BO (and doubtless of other) molecules is .J iiuantum. 
In the case of molecular rotational energy, the neces- 
sity of using half quanta is already well established. 
Analogous relations appear in line spectra ; e.g, 
Heisenberg* has successfully used half-integral radial 


• Simitar experiments by Jevons (/.c.) on a boron arc were inconclusive, 
although favouring the nitride origin of the BO b.'ind; 

• It cati be shown that no appreciable error is introduced here in the 
isotope r.itios by using d.ita on heads. The n«' terms are due to the fact 
th.\l the data .ire for heads. 

’ W. Heisenberg, fiir Physik, 8, 273 (1922). 
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and azimuthal quantum numbers in explaining the 
structure and Zeeman effect of doublets and triplets. 

Rob?:rt S. Mubliken, 
National Research Fellow. 
Jefferson Physical Laboratory, 

Harvard University, Cambridge, Mass. 


Effect of Length of Day on Flowering and Growth. 

An attempt has been made to confirm the work of 
Garner and Allard ^ done in America, under the con- 
ditions prevailing in Britain at the Welsh Plant 
Breeding Station, and to test particularly the be- 
haviour of various strains of herbage plants under 
dilferent lengths of day. 

The plants, ecpial propagants, or pure line plants, 
were grown in pots or boxes placed on trucks which 
were run in and out of a three-sectioned hut so that 
they received 12, 9, and 6 hours' daylight. Control 
daiits received the full natural daylight. Equal soil, 
water, and temperature conditions were provided so 
far as possible. 

The results obtained fall into three divisions, 
namely : 

I. E*:vi*:r-bl()ominc; Tyi*e. — Plants of Poa Annua 
nowcre<l normally under all light periods. 



Fir;. T. — Anu*rii*:iti Kcil Clovirr, photographed on July 2^, .showing, left to 
right, control (in.iiiy Iic.^ils ripening), 1 2-hour plant (with .small flowers), 
9-hour plant (almost pri>stratc, with a few small heads), and 6 -hour 
plant (prusii.itf, in wintrr habit). 


II. Short -DAY Plants — Chrysanthemums (var. 
Mrs. William Buckingham) : Subjected to treatment 
on May 9. Short-day plants, flower buds July 26, 
open in early August. Controls, no buds August 12. 
Phaseolus vulgaris (Runner Bean, Sutton's “ Best of 
Ail ") : Treated plants were small and bushy, with 
thick nodes and swollen roots. Height of control 
plants 50 in., height of 0-hour plants 9 in. Treated 
plants flowered 4 days earlier than control plants. 

HI. T.ono-dav Plants — (i) Broad Red Clover (ex. 
Suffolk) : Control plants started flowering May 21, 
attained flowering zenith June 6 ; 12-hour plants 
started flowering June 28, attained flowering zenith 
July 26 ; 9-hour plants started flowering July 6, 
attained flowering zenith July 31 ; 6-hour plants 
have remained entirely in the winter habit. (2) 
Montgomery Variety : Controls flowered freely from 
July t 6, reaching their flowering zenith about July 
26. The 1 2-, 9-, and 6-hour plants were quite pros- 
trate and in the winter habit on August 10. 

' Effect of Relative Length of Day and Night and other Factors of the 
Environment on Growth and Reproduction in Plants,’* W. W. Gamer and 
H. A. Allard (Joum. Agric. Ke&., vol. xviii. No. ix, p, 553) ; “ Further Studies 
in Photoperiodism, the Response of the Plant to Relative Length of Day and 
Night,” w. W. Gamer and H. A. Allard (Joum. Agric. Res., vol. xxiii. No. xx, 
p. 71, X923) ; ** Photoperiodism in Relation to HyduDgen ion Concentration of 
CcU Sap and Carbohydrate Content of the Plant,” W. W. Gamer, C. Bacon, 
and H. A* Allard (Joum, Agric, Res,, vol. xxvii. No. 3, p. 1x9, 1924), 
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Cocksfoot. — Some of the Cocksfoot results can be 
summarised thus 


• French Hay *’ strain : 
Control plants 
12-hour plants 

9-hotir plants 
6 'hour plants 


First 

Panicle 

emerging. 

19/5 
6/6 


Full 

Flowering 

(PoUen). 

5/6 
16/6 


‘ Tussocks ” type : 
Control plants 
1 2 -hour plants 


Remained in winter habit, good leaf^ 
growth, no signs of panicles 
6/8/24. 


li leafy 
at all, !- 


29/5 

30/6 


25/6 

29/7 


*“ 


Ht. on 31/7. 


34 in. ripe seed. 
15 in. ripening. 

3 in. 


27 in. ri^ning. 
9 in. full flower- 
ing just over. 


Briefly, the following have proved to be “ long-day ** 
plants : 

Grasses. — Sweet Vernal, “ Late ’* and “ Early 
Broad Leaf ” strains ; Meadow Foxtail, " Late 
Pasture ” strain, ** Early Hay ** strain ; Cocksfoot 



Fig. 2. — Montgomery Reel Clover, photoj^raphud on August 2, showing, 
left to right, 9- and^ is-hour plants quite prostrate in winter habit and 
control plant flowering. 


strains, ** French Hay,*' Danish Open,” ”Late In- 
digenou.s," and “Tussocks”; Perennial Rye Grass, 
Early and late strains ; Timothy, Early strains. Red 
Clover. — Broad Red, American Medium, and Mont- 
gomery. Oats. — Grey Winter, Record, Orion, C'eirch 
du Bach. Radish. — Scarlet Globe. Foxglove. 

A more detailed account will appear shortly else- 
where. Thanks are due to Prof. R. G. Stapledon, 
who arranged for the necessary equipment and pro- 
vided facilities for conducting the work, and to Mr. 
J. W. Watkins, Superintendent of the Welsh Plant 
Breeding Station Gardens, for careful attention to 
cultural detail. M. A. H. Tincker. 

Agricultural Buildings, 

University College of Wales, 

Aberystwyth. 


The Insect Fauna of an Indian Island. 

It has been my good fortune to be associated with 
the late Dr. N. Annandale in the study of the fauna of 
a small island in the Chilka Lake, Orissa — the first 
work of its kind in India. This study has, I believe, 
a general interest, and I need scarcely apologise for 
presenting this brief analysis of the insect fauna of 
this island. 

The physical features of Barkuda Island form the 
subject of a memoir by Annandale (1922), but it may 
be recapitulated here that the island is situated in 
the Chilka Lake on the east coast of India in lat. 
r 9 ° 38 'N. long. 85® 12' E., and lies in the extreme 
north-western corner of the Madras Presidency. In 
outline it forms a right-angled triangle, its longest 
side being about three-quarters of a mile long, and its 
shortest less than half as much ; the total area equals 
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about half a square mile. It is composed of stratified 
rocks covered in the interior with a thin layer of red 
soil, its geological nature, combined with a low 
average rainfall (as compared with that of the main- 
land), being responsible for the sclerophytic nature 
of its vegetation, a distinctive feature of which is tlie 
fig-jungles in which there is a dense undergrowth 
composed mainly of the shrub Glycosmis pentaphylla. 
The dominant tree in these ficetii is the Banyan 
{Ficus bengalensis), the decayed trunks of which are 
largely inhabited by termites. In inland areas where 
there is no ficetum, Weihea ceylonica is the dominant 
shrub, and the fig-trees are replaced by the Nim 
(Barrington ia acutangula) and Craeteva religiosa. The 
island is almost completely surrounded by a marginal 
zone of the trees of Pongamia glabra. Other common 
plants are the Euphorbias (E. neriifolia and Opuntia 
sp.), the Custard -apple (Anona squamosa), and the 
herbs Crotolaria striata, Tephrosia purpurea, and 
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Jatropha gossypifolia. Barkuda is separated from 
the mainland of the western shore of the lake by a 
channel only a mile broad, and is thus not out of the 
range of insect immigrants, even^ithose of compara- 
tively feeble flight. 

Dr. Annandale’s main object in studying the 
fauna of the island was that it provided an easy 
means of ascertaining the faunal and floral con- 
stituents of a limited area in the tropics, of a some- 
what commonplace nature, and the results provide 
an interesting comparison with the biological features 
of other areas in the East. It was found that the 
species of insects inhabiting the island exhibited no 
morphological peculiarities in response to an un- 
favourable environment, but were for the most part 
common and widely distributed species able to exist 
on the island by reason of their physiological “ hard- 
ness,” or because they could adapt themselves to 
feed on strange and not very delectable food-plants. 
It would seem that a rich flora tends to produce a 
large and varied number of insect forms with a com- 
parative scarcity of individuals, while the insect 
fauna of such areas as Barkuda are poor in species 
but rich in individuals. 

In the accompanying diagram (Fig. i), I have 
attempted to indicate (relatively) the approximate 
number of forms of the various orders (used in the 
old sense, e.g. Neuroptera to include Odonata, etc.) 
found on the island. It must be remembered that 
the totals include regular visitors and stray im- 
migrants to the island. Geographically it seems to 
be part of the frontier between the faunas of the 
central and southern districts of the Indian peninsula. 
Per exempium Barkuda appears to represent the 
extreme north-eastern limit in India of the dis- 
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tributioii of the Piericl butterfly Colotis Calais amatus. 
The South Indian clement js strongly noticeable 
in its insect fauna. In the diagram, the total for 
“ Hyincnoptcra " includes only the Aculeates ; three- 
(iuarters of fhe neuropteroid insects are dragon-flies. 

In the sfjace at my dispo.sal it is not possible to 
consider any special characteristics within the various 
fmirrs. t may mention, liowevcr, that much taxo- 
nomic and bionornic information has been accumu- 
/{itcd (especially with reference to the termites), and 
the reader is referred to the various reports on the 
fauna of the island. A considerable number of new 
forms have also been described, including such 
interesting insects as the hemipterous termitophilc 
Tennitaphis annandalei Silvestri. At some future 
date a complete summary may be provided. 

Sec Kec. lud. Mus., xxii, pp. 31J-421, icyji ; xxiv, 
pp. 289-31 j, 1922; x.w, pp. 221-203, 1923; xxvi, 
pp. 163-191, 1924 (various authors). Also Annandale, 
Mem. As. Soc. JIcngal, vii, p. 257, 1922, 

Ckoric J^ovkr. 

London, July 25. 


On the Spectrum of Ionised Potassium in Con- 
nexion with the Red and Biue Spectrum of Argon. 

By Zeeman and Oik (Proc. Amsterdam 25, 67. 
1922), and i)ik and Zeeman (TMoc. Amsterdam 26* 
500, 1923),^ it was found that in the electrodcless 
discliarge (observations of McLennan. Dik and Zee- 
man) most of the lines of ionised potassium between 
65(14 A and ^ could be arranged in cpiadruplets. 

If the frcciucncy of the first line of (Mch (luadruplet 
is designated P, and the succeeding ones (,), R, S, it 
was found that 

Q-.Pk S.|7 
i< — P f l(M)3 

For the red spectrum of argon, (‘.\hibited under the 
iineondensed discharge, and for \ below .|7<rf A, 
Rydberg, in 1897, found a similar regularity. Paulson 
extended those results, anil -Meggers increased their 
accuracy. The frequency relations for the red argon 
spectrum are, with similar notations : 

B — -A 4 - 84()-i 
C — .'\ -f n» 4<)-3 
1 ) = A + 2236- 1 

In both cases some of the “ (inadruplels ” aic in- 
complete. It is certainly remarkable that the number 
847 occurs in both spectra. 

We have extended the former investigation and 
have included an analysis of the “ blue spectrum 
of aigon developed b\- tlie comlensed tlischarge. 

'file following table contains the new results, to- 
gether with those formerly giv«'n. 


Jonisi'd Piilas; 


P 

t)=P+ 847 
R — F* I 169*5 
S = P+25.|.i 

U=.T+ 413 

■*rotu this it Appears that the connexion 

Jietumi the spectra of ionised potassium atul aruon 
IS t\um that between the spectra of 

hynised potassium and argon (red). We find the 
numbers 4t4, S45. 1695 characteristic for the blue 

NO. 2862 , VOL. 1 14 ] 


Aik‘»». Ki'il SptTtium 
(Kydb^TK). 


A 

.B^A+ 846 

C A+ 1649*3 
D- A + 2256*1 

(41 '.57) 


.tr^on, lUiif SiMTln 


p 

= 8(5 

y ~ p + 1 (« >3 

t 

n==t + .,14 
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Spectrum of argon. The number 847 or thereabout 
occurs with red argon, blue argon, and ionised 
potassium ; moreover, 1695 links blue argon to 
ionised potassium. 

Then there is the number 414, which occurs, as we 
find, in numerous doublets of ionised potassium and 
argon (blue). It may be mentioned that Rydberg 
directed attention to the occurrence of the number 
411*57 in the red spectrum of argon. 

I'hat there is a close numerical connexion between 
the three spectra considered seems proved, but the 
j)h\'sical interpretation of the characteristic numbers 
is (|iiitc unknown. 

'i'ables and calculations will be published elsewhere. 

T. L. DE BrUJxX. 

P. Zeeman. 

.Amsterdam, August 15. 


Anomalous Adsorption. 

I Biltz and Steiner (KoUoid-Zeitschrift, 1910, 7, 113) 
have described several cases of so-called “ anomalous 
adsorption,” for example, the adsorption of Night 
Blue and Victoria Blue B. by cotton and charcoal. 
The ad.sorption isotherms rise to a maximum and fall 
ott again with increasing concentration of the dye- 
sluft. Haischek in his ” Physics and Chemistry of 
Colloids,” 1922, p. 146, suggests that electrical factors 
may complicate adsorption though these do not 
very readily account for the maximum.” During a 
study ('ll the dyeing of wool by Night Blue I have 
obtained adsorption curves of the same peaked form, 
using the same colorimetric method of estimation as 
Biltz and Steiner. On examining the dyed wool, 
however, it could not be said that the colour was any 
lighter in the case of the more concentrated solutions, 
and some defect was therefore sought in the method 
I of experiment. 

it had been noticed that the dyestuff solutions 
remaining after adsorption on the wool had a greenish- 
blue colour wlien viewed by transmitted light in the 
colorimeter, whereas the original Night Blue .solutions 
were a pure blue ; this gave the clue to the defect. 
Allhough Night Blue solutions appear to contain no 
free chlorine ions, the solutions remaining after ad- 
sorption were both acid and contained chlorine ions. 
Hydrochloric acid is probably produced during ad- 
sorption, and this has been .shown to have a profound 
influence on the colour of Night Blue solutions, i, 
2. 3. and 4 c.c. of a very dilute hydrochloric acid 
solution were added to the same amounts of dyestuff 
solution and made up to the same volume with dis- 
tilled water. Tliese solutions were compared colori- 
metrically with a standard Night Blue solution of the 
same concentration but containing no acid. If we 
denote the concentration of the standard by unity, 
the apparent concentrations of the acid solutions in 
order were found to be 1*28, 1*50, 1*83, and 2*11. 
Furthermore, they showed the same greenish -blue 
colour noticed previously. In the atlsorption of 
Night Blue by wool the amount of acid liberated 
will increase with the amount of dye adsorbed, but 
in consequence of this acid the apparent amount of 
dyestutf unabsorbed, estimated colorimetrically, will 

l>e increased. Since the amount of dye adsorbed is 

estimated by difference (original concentration known) 

the explanation of the peaked ad.sorption isotherms 
is self-evident, and ” anomalous adsorption,” as de- 
scribed by Biltz and Steiner, has probably no real 

existence. The detortnination of the true adsorption 
curve is in progress. 

John B. Speakman. 

The University, Leeds. 
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Species and Chromosomes.^ 

Bv Prof. R. Ruggles Gates. 


I T is only since the beginning of the present century 
that the progress of biology has rendered possible 
the discussion of this topic. When the ‘‘ Origin of 
Species was written, chromosomes were unknown, 
and the study of nuclear division and the relation 
of chromosomes to the life cycle only began in the 
^’seventies and 'eighties of the last century. The names 
of Flemming, Strasburger, Boveri, and many otJiers are 
connected with the early work on chromosomes, when 
alcoholic fixation and methods of sectioning first made 
possible their study. Flemming in 1882 first concluded 
that 24 chromosomes was probably a constant number 
in the nuclear divisions of the cells of the Salamander. 
In the following year van Beneden discovered, in 
Ascaris, that the egg and sperm contained half as many 
chromosomes as the somatic cells. From that time to 
this the process of chromosome reduction has been 
studied with increasing intensity. Its general relation 
to the life cycle is now known in nearly all the larger 
groups of plants and animals. 

Until the end of the nineteenth century the study of 
cell structure developed quite independently of views 
regarding heredity and evolution, although it had often 
been suggested that the chromosomes formed the basis 
of heredity, and that they consisted of differentiated 
portions or elements. The rediscovery of Mendel’s 
law in 1900 was the beginning of a remarkable conver- 
gence between two independent disciplines, the micro- 
scopic study of cells and chromosomes on one hand, 
and the observational and experimental study of 
heredity and evolution on the other. There is no more 
striking instance than this, of the convergence of two 
independent lines of investigation, in the whole history 
of biology. 

It is equally significant that the advances in our 
knowledge of chromosomes have been alternately based 
upon studies of plants and animals, sometimes one and 
sometimes the other being the basis of a particular new 
line of advance. Whichever has taken the first step in 
a particular new line of departure, it has usually found 
confirmation from the other. Even sex chromosomes, 
which were first discovered in insects and were most 
intensively investigated in that group, are now known 
to occur not only in mammals, including man, hut also 
in certain Liverworts and in certain dioecious flowering 
plants. Nothing so strikingly proclaims the unity of 
the organic world as the profound similarity which has 
been shown to exist in the fundamental cellular pro- 
cesses of the two kingdoms. 

Moore had discovered synapsis, or the contracted 
phase of the nuclei preceding the reduction divisions, 
in Elasmobranch fishes, in 1896. It was believed that 
a pairing of elements took place at this period of 
maturation. In 1901 Montgomery suggested that 
S3Tiapsis consisted in a conjugation of homologous 
maternal and paternal chromosomes before their 
separation in the reduction division. Guyer (1900), in 
a study of spermatogenesis in pure and hybrid pigeons, ' 
had already pointed out that the separation of the pairs 

> Opening paper of a joint discussion of Sections D (Zoology) and K 
(Botany) at the Toronto meeting of the British Association on August 
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of chromosomes would account for cases of reversion in 
hybrids. In short, the chromosome mechanism was 
recognised as furnishing a basis for what we now call 
Mendelian behaviour at the same time that Mendel’s 
laws were made known. A similar suggestion was 
made by Cannon (1903) in a brief study of the reduction 
divisions in hybrid peas. 

Sutton in 1903 produced definite evidence of the 
pairing of homologous chromosomes of different sizes 
and shapes in the grasshopper Brachystola. In 1905 
Strasburger showed the same arrangement of homo- 
logous chromosome pairs in plants, and in the same 
year Farmer and Moore suggested the term “ meiosis ” 
for tlie whole process of chromosome reduction. 

For the original recognition of the individuality, or 
to use Wilson’s term, the genetic continuity of chromo- 
somes, we are largely indebted to Boveri, although the 
general acceptance of this view has resulted from an 
enormous amount of later detailed evidence. Among 
this evidence an important place is occupied by the 
work on hybrids, including that of Rosenberg (1904) 
on a species hybrid of Drosera, of Moenkhaus (1904) on 
hybrid fishes, and of Doncaster, Gray, Tennant, and 
others on generic hybrids of echinoderms, as well as the 
more recent experiments of Federley on species hybrids 
of the moth Pygaera. In all such cases the parental 
chromosomes maintain their characteristic differences 
of form and behaviour in the hybrid. These and a 
host of other results show that the chromosomes are 
not only self-perpetuating entities, through longitudinal 
division, but that they are also self-determining as 
regards their form, and we may now add as regards the 
finer elements of their structure. 

In the last fifteen years particularly, the. alliance 
between cytology and genetics in the experimental 
study of heredity and variation has become increasingly 
intimate. Beginning with the recognition of chromo- 
some segregation in meiosis as the basis of Mendel’s law 
of. heredity, this was soon followed by the discovery 
(1906) of definite relations betwecnchromosomenumbers 
and mutations in (Enothera. Since 1910 Morgan and 
his colleagues have built up a combined system of 
genetical and cytological results in Drosophila which is 
unequalled in any other organism. Their theory of 
linkage and crossing-over has brought the phenomena 
of meiosis, chromosome structure, and heredity into 
still closer relationship. More recently Blakeslee and 
Belling have discovered chromosome relationships in 
Datura which parallel many of those formerly obtained 
with (Enothera, and in a striking series( of experiments 
have extended those results in various directions. 

In recent years, a number of predictions of peculiar 
cytological conditions have been made on the basis 
of genetic experiments, and afterwards confirmed by 
observation of the cells. An example is the work of 
Bridges with strains of Drosophila having an extra 
chromosome. This condition arises, as was first shown 
in CRnothera, through failure of one pair of chromo- 
somes to enter separate nuclei in reduction, a process 
•which is now known as non-disjunction. 

The following may now be regarded as generally 
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acc epted fads concerning the chromosomes. They are 
bodies of relatively fixed size, shape, and point of attach- 
ment to tlie spindle fibres. Homologous pairs usually 
separate in ineiosis and thus furnish the basis for simple 
Mend'‘lian behaviour. Their number is generally fixed 
for each species so far as the germ-lineage is concerned. 
'J’he relations of genetical crossing-over to chromatin 
behaviour are complicated and need not concern us 
here. Aberrant chromosome numbers arise in various 
ways and produce forms with different external 
characters. Such forms have been specially investi- 
gated in CEnothcra, Drosophila, and Datura. The 
most striking changes found are tetraploidy (4« 
chromosomc.s), triploidy (3W), and non-disjunction 
leading to forms with an extra chromosome (zw + i, 
4W + T, etc.). These conditions occur in all three genera, 
except that tetraploid forms have not been observed in 
J)rosophila. The condition found in (Enothera parti- 
cularly furnished the first cxpei ‘mental basis for a 
comparison of the chromosome numbers in various 
wild and cultivated species of plants. 

When we examine the chromosomes of related 
species of plants and animals, differences in number 
or in size and shape of the chromosomes are often 
found. How have these dilTerences originated ? The 
answer to this question has already given us the 
beginnings of a chromosonui phylogeny, which can 
now be soundly based on analogy with experimental 
results. The case of (Enothera gigas furnished the 
first experimental clue to the origin of tetraploidy. 
Many wild tetraploid species of plants are now known, 
and they must have arisen in some sin h way as iE, 
gigas appeared, i,e. as mutations. The tetraploid 
and higher polyploid species are turning out to be 
surprisingly common in plant genera, though apparently 
much less frequent in animals. 

Before considering further the phenomena of poly- 
ploidy, let us attempt to classify the various types of 
change which are indicated to have taken place in 
the phylogeny of chromosomes by the comparison of 
related species or genera. We may mention ; 

1. Polyploidy, or the development of higher 
multiples of chromosome numbers. 

2. Transverse segmentation or fragmentation of all 
the chromosomes, or of particular pairs. A phenomenon 
of this nature 'seems to have occurred on a large scale 
in the phylogeny of the Liliacese, where in such genera 
as Yucca, Albuca, and Kucomis, a number of pairs of 
short chromosomes take the place of certain long pairs 
in other genera. In the tetraploid Primula Kewensis, 
a transverse segmentation of all the chromosomes is 
shown by measurements (Farmer and Digbv ) to have 
taken place. In certain species of ITyad.ithus and 
Carex the sum of the lengths of a medium and a short 
chromosome is equal to the length of a long one, 
indicating that transverse segmentation of a long one 
may have taken place. 

3. The end-to-end fusion of certain chromosomes. 
This is particularly clear, both from genetical and 
cytological evidence in certain species of Drosophila, 
and appears to have happened in various other cases. 
The basal number of chromosomes in the Muscidre 
appears to be 6 pairs. In different species of Droso- 
phila the n number may be 6, 5, or 4. In D, melano- 
gaster and /). Willistoni, which have 4 pairs, two of * 
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these are long and broadly V-shaped, with a median 
constriction, and each of these has evidently been 
formed by the permanent end-to-end attachment of 
two chromosomes. That different chromosome pairs 
have undergone this union in these two species is 
shown by the different genetic relationships of their 
characters in breeding experiments; and that the 
tendency towards end-to-end union still continues is 
indicated by the recent discovery of a strain of D. 
melanogaster in which the two X-chromosomes in the 
females have similarly become attached to each othe% 
and behave as a single body. 

4. The gradual diminution in the size of certain 
chromosomes until they disappear. That this evolu- 
tionary process has occurred in the Y-chromosome of 
various insects, is indicated by its range of size in 
different species, from as large or even larger than 
its mate the X-chromosome in some species, to a tiny 
body on the verge of extinction in others. Wilson 
showed, for example, in the Hemipteran genus Nezara 
that the Y-chromosornc is nearly as large as the X in 
N, hilaris, but very small in N. viridtila . . 

In the ( opepod genus Cyclops a gradual diminution 
in the numb(*r of chromosomes, from 22 in 6\ stremius 
to 6 in C. gracilis, is accompanied by reduction in the 
fifth pair of swimming feet. In another section of 
the genus a parallel process has apparently occurred, 
with corresi)()n(ling gradual diminution of the chromo- 
somes from 14 to 10 and a small pair. Here phylo- 
genetic change has apparently been accompanied by 
the continuous diminution in size of certain chromo- 
.somes until they disappear. Whether such a process 
should be looked upon as an orthophyletic change 
arising in the germplasm is not at present clear, but 
the subject is evidently worthy of further investigation. 

5. Irregular divisions or non-disjunction may lead 
to forms with additional pairs of chromosomes. If 
this condition becomes balanced it would be per- 
petuated in a new species. This may have happened 
in various species. 

6. The recent genetic evidence from Drosophila and 
the behaviour of the chromatin in such forms as 
(Enothera lata, indicate that not only may chromatin 
fragments enter a nucleus and afterwards divide, but 
also that portions from one chromosome may become 
attached to another and thus alter the genetic relation- 
ships of the factors concerned. This process is one 
which must also be considered as important in the 
evolution of species. 

7. In the genus Carex, Heilborn (1924) has shown 
that the haploid numbers in forty-four species run 
from 9 almost continuously to 42 and 56, but without 
multiple numbers. With increase in numbers there 
is a general decrease in size of the chromosomes, and 
the same is true of certain other genera, such as Lactuca. 
This is regarded as due to a limitation in the capacity 
of the cell for producing chromatin. Heilborn suggests 
that one of the most important methods of chromo- 
some increase in Carex has been by mutations of the 
(Enothera lata type followed by a division of the extra 
chromosome. 

8. Certain species and even genera with new chromo- 
some content have probably arisen through crossing. 
There is some evidence, both cytological and morpho- 
logical, that cultivated maize may have arisen from a 



September 6, 1924] NATURE 355 


cross between the Mexican Euchlaena and some species 
of grass belonging to the Andropogoneae. A much 
clearer case is the one recently described by J. Clausen. 
He finds that Viola tricolor and V, arvensis have 
respectively 13 and 17 chromosomes as haploid numbers. 
In a cross the plants have 30 chromosomes, but in 
certain of the pollen mother cells 47 were found, i,e» 
13 + 17 + 17, a condition of semi-tetraploidy. Two 
later generations of plants were grown from these 
hybrids, the chromosome number continuing 43-46. 
^Vhen the chromosome number is a very unbalanced 
one in a hybrid, as in crosses between diploid and 
tetraploid forms, irregularities of meiosis usually occur 
with loss of chromosomes until the diploid condition 
is reached in the later generations of offspring. In 
this Viola hybrid, with less disparity in numbers and 
a doubling in one parental set of chromosomes, the 
hybrid may later settle down to uniformity, in which 
case it might be regarded as a new species with higher 
chromosome number arising from crossing. Prob- 
ably various species with increased chromosome 
numbers have been produced in this way, as Winge 
has suggested. 

It is thus becoming clear that chromosome changes 
have arisen in a variety of ways, including transverse 
segmentation or fragmentation, end-to-end union of 
certain pairs, gradual diminution and disappearance 
of certain chromosomes, non-disjunction, rearrange- 
ment of portions of chromosomes, crossing of species 
having different numbers, and polyploidy. In some 
of these cases, of course, a certain amount of nuclear 
and cytoplasmic readjustment may be involved, but 
we have no present knowledge of how this takes place. 
In the simplest cases of tetraploidy all the external 
changes appear to follow directly from the doubling 
of the chromosomes. 

All of these processes of chromosome change have 
had their place in the evolution of the germplasm, but 
certain of them appear to have been characteristic of 
particular genera or families. Our knowledge of poly- 
ploidy is at present much more extensive than any of 
these other processes, and it is on an experimental 
basis. 

From the work of the last fifteen years, it has become 
clear that pol3rploidy has played an important part 
in the evolution of many plant genera and families, 
and that it is of particularly common occurrence 
among the varieties of cultivated plants. If tetra- 
ploidy can be brought about, as seems likely, by a 
lowering of temperature when the fertilised egg is 
beginning to divide, then one may perhaps understand 
its prevalence in plants and its relative infrequency in 
animals where temperatures are more controlled. 
But that it can 'be produced in other ways is shown by 
its experimental production in mosses by wounding 
(Marchals), in Solanum by grafting (Winkler), and 
semi-tetraploidy at least by crossing. 

The cases of polyploidy in plants that have now been 
investigated are far too numerous to be discussed here, 
but reference may be made to a few of them. The 
genus Rubus, in which Longley (1924) has recently 
found 2», 3^, 4n, 6 n, and 8» species, has 7 as basal 

number. The basal number of chromosomes in Rosa is 
also 7. In the genera Prunus and Potentilla the\^ 
fundamental number is 8, and several species of 
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Potentilla are known to be tetraploid. In Crataegus, 
where «=i6, Longley (1924) has found 2w, 3«, and 
4» species. If 16 is the fundamental number in this 
genus, then the genus must have originated in con- 
nexion with a tetraploid mutation. In some species 
of Alchemilla 2^=64 and they are therefore octoploid 
in comparison with the fundamental number. It is 
evident that further chromosome studies in such families 
as the Rosaceae will throw light on the origin and 
relationships of genera. The fact that such notoriously 
polymorpinc genera as Rosa, Rubus, and Crataegus are 
all found to show polyploidy in a high degree is a 
discovery too fresh for its significance to be fully 
realised. 

Similarly in the evolution of various other genera 
and families, higher and higher polyploid numbers have 
been reached. Thus in the genera Chrysanthemum, 
Rumex, and Rosa, species are found which are 2W, 4«, 
6», and 8w in their chromosome constitution. Some of 
these genera also have 3«, 5« £Uid even lo;* species. 
Many of these species are apogamous, and where the 
chromosome number is an unbalanced one as in 3W and 
5» species, it can only be maintained by apogamous 
or vegetative reproduction. Thus these unbalanced 
species must always have been apogamous from their 
origin. 

The conditions in tlic wheats, where w = 7, may be 
briefly mentioned. Kinkorn wheat (Triiicum mono” 
coccum) is diploid, the species of hard wheat are 
tetraploid, and the Vulgare wheats (soft), which com- 
prise our highest yielding modern sorts, are hexaploid. 
When members of different groups are intercrossed 
they produce sterile hybrids. All three groups go back 
to prehistoric times. The tetraploid wheats pre- 
sumably arose, like Ginothera gigas, through a sudden 
doubling in the number of chromosomes. The most 
probable hypothesis of the origin of the 6» coridition 
is that it came from a 3W hybrid between diploid and 
tetraploid species, one such hybrid having doubled its 
chromosomes, perhaps in the fertilised egg, and so 
restored its fertility. In certain cultivated varieties of 
mulberry, the condition is maintained by apogamy, 
and the same is true of tlie wild species Eupatorium 
glandulosum and Erigeron annuus. Similar polyploid 
conditions are being found in many cultivated plants, 
including bananas, pineapples, oats, and dahlias, so 
that much more evidence concerning the precise 
manner of origin of these conditions ought to be 
obtainable. 2 Enough is already known to show that 
several different kinds of, for example, tetraploidy 
exist. 

The development of sterility between species has 
undoubtedly played an important part in evolution. 
How this condition has come about is still a matter of 
speculation, but we are beginning to get some light on 
the subject. The old view that forms which produced 
fertile hybrids must belong to the same species has 
completely broken down, as has the converse con- 
ception that in plants, sterile pollen is a proof of 
hybridity. One of the most interesting features of 
tetraploidy is its relation to the development of sterility. 
As has been pointed out elsewhere,* if a tetraploid form 
such as (Enothera gigas arises in Nature, its hybrids 

■ Some of these subjects have been more fully discussed elsewhere 
Poljmloidy, Brit, Joum. Exptl. Biol., i, i53-x82» *924* 

■ Nature, 1922 , vol. xio, pp. i79» 447* 
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with its diploid parent must contain an unbalanced 
chromosome <'ontent, and this leads to the dropping out 
of chromosomes in later generations until the diploid 
number is n'st(jred.^ The triploid form can only per- 
[)etuate itself (>>’ developing a pogamy (as certain triploid 
species and \'arieties have (ione) or by doubling its 
rhroin()s<jm(s, thus producing a hexaploid form. In 
;d] three i.ises ikjw centres of stability will he reached, 
which are starting points for fresh variations. The 
essential (onrlitions for physiological isolation are pro- 
ducefl. beiau.se the cross-breds will be unbalanced and 
unable to licrpetiiato themselv(\s, w’hile the original 
fliph)id and tetraploid forms will go on as independent 
lines of descent. 

lilakeslee ■* and his c()llaIx)rators have recently gone 
a slej) further and made the important discovery that 
the tetraploid mutation from Datura is almost com- 
pletely sterile with its diploid parent. Tliis is the first 
time that a form has been shown lo appear in cultiva- 
tion which is sterile with the form that produced it. 
In other respects it appears to be a complete parallel to 
the case of (Enolhera gigas. It is thus proved not only 
that germinal changes can take pla('.e leading to new 
centres of ^'ariation, but also that they may be 
accompanied by practically complete sterility with the 
parent form. The origin of species whic'li fail to cross 
with their parents, or of forms which produce; sterile 
hybrifis, is thus seen to be concerned in many cases 
\vith morphological changes in the chromosome content, 
su(‘h as tetraploidy. 

In this way tetraploidy and the higher forms of 
polyploidy, as well as other types of chromosome change, 
have been of great importane e in evolution, since they 
have the effect of physi()l()gi('al isolation even wdien 
there is no isolation in space. Cleriera and sj)ecics whic h 
are tetraploid in comparison with related forms may be 
expected to have arisen in Nature in this w'ay. Nor is 
this condition confined to higher j)lants, since various 
mosses and ferns, and Jsa;tes, are known to show' similar 
conditions. 

The study of chromosomes thus leads to results of 
far-reaching importance for evolution. It is of the 
highest importance for taxonomy in determining the 
relationships of species and genera. With advancing 
know'leclge and quicker methods of examining chromo- 
somes, the time should come when the desc ription of a 
species is not considered c'omplcte until the morphology 
of its c'hromosomc group is known, for visilde chromo- 
some ditferenees, w'hcn the>' oc-c ur, throw' important I 
light on relalumships. With further know'ledge w'e 
shall doubtless learn much c'oncerning the phylogenc;tic 
nature of the various kinds of chromosome c hange 
w'hich have been outlined here. They suffice to indicate 
that there is a fundamental evolution of the germplasm, 
of W'hich changes in specific- characters are merely the 
external expression. Already as regards tetraploidy 
these changes have been experimentally analysed and 
W'e knenv something of the c-ouclitions which bring them 
about. 

How the environment, acting on the organism, may 
have influenced other kinds of chromosome change we 
do not know' at present. But it is well to remember 

• StH* C'latt’^. " Thi* Chromosomes of a Triploid G:nothera Hybrid,” Ann. 

» ICelling, and Famham, “ luhcritance inTetraploid Daturas,” 

Bol. Cieiz., 70. 
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that if a radium atom can undergo spontaneous changes 
and break-down, then the infinitely more complex 
physical arrangement involved in a group of chromo- 
somes may be reasonably expected to undergo equally 
spontaneous changes, especially during the complicated 
process of meiosis. It may also undergo alterations in 
W'hich the environment of .the cell has only been very 
slightly concerned. As an additional means of in- 
vestigating phylogeny, the chromosomes have already ^ 
furnished evidence of the highest importance, and 
their further study will no doubt throw important light 
upon the methods of evolution. * 

Modern genetics has led us to deal, as Bateson has 
said, w'ith the world of gametes which form the back- 
ground for the visible inherited variations of species. 
The next decade of comparative and experimental work 
with chromosomes will bring the realisation that in the 
secular changes of the chromosomes, however con- 
trolled or determined, we have a means of understand- 
ing Jiow' the cell unit, and through it the organism, has 
\'aried in structure in the past from species to species. 
'J'his gives a new line of approach, of fundamental 
importance, in the analysis of the processes of evolution. 

It is to be hoped that its significance will be recognised, 
not only by experimental evolutionists as an additional 
line of evidence in tracing phylogenies, but also by 
taxonomists as a necessary element in their discrimina- 
tion of genera and species. 

From a phylogenetic point of view, two important 
principles have emerged from the work of recent years 
in experimental evolution and other fields. One of 
t hese is the principle of parallel mutations, which intro- 
duces a new' element of fundamental importance into 
the rec onstruction of phylogenies. The original case 
of parallel mutations experimentally determined w'as 
that of the lala mutation from (Enothera Lamarckiana 
and from CE. biennis ^ both mutants having 15 chromo- 
somes and the same peculiarities of leaf and habit and 
sterile pollen, but each having the flower-size of the 
spec ies from whic h it w'as derived. Innumerable cases 
jf parallel variations are now known in plants, and 
many in animals. They appear to have originated as 
mutations. Vavilov, in particular, has directed atten- 
tion to their frec^uency in cereals, Leguminosse, and 
other families. When their significance is appreciated 
by systematists they will have a profound effect 
on present conceptions of relationships and phylo- 
^eny, for they show that many similar varia- 
tions have occurred over and over again in unrelated 
groups. 

The other principle to w'hich I may make a brief 
reference has been emphasised particularly by palaeonto- 
logists in recent years.® We may call it orthophylesis 
to avoid the special connotations of previous terms. It 
consists in the recognition of longer parallel phylogenetic 
trends in different lines of descent. What relation, if 
any, these orthophyletic trends bear to parallel muta- 
tions remains to be investigated. But it is possible 
that some of them, at any rate, as pointed out earlier 
in this paper, may be the result of changes initiated in 
the chromosomes. In any case the comparative study 
of chromosomes offers one of the most promising lines 
of advance in experimental evolution. 

• See Watson, D. M. S., Croonian Lecture, Royal Society, 1924 (Nature, 
June 7, p- 841). 
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The Light emitted from Solidified Gases and its Relation to Cosmic Phenomena. 


By Prof. L. Vegard, 

I N previous communications ^ I have given accounts 
of investigations on light emitted from solid 
nitrogen exposed to cathode rays and its bearing on the 
auroral spectrum. The conclusion was reached that in 
the auroral region the temperature was so low that 
nitrogen existed partly in the form of minute crystalline 
particles. If these particles are of molecular order of 
magnitude, the state is very much like a gas, from 
which, however, it differs in one respect. The con- 
stituent particles are not molecules with identical mass 
but each particle may contain a more or less arbitrary 
number of atoms arranged in a space lattice char- 
acteristic of the solid state. This state, which is some- 
thing between a gas and a solid, we shall call a pseudo- 
gaseous state. 

Although it is difficult or perhaps impossible tc 
produce this pseudo-gaseous state in laboratory experi- 
ments, still I was able to show that a layer of solid 
nitrogen when bombarded with cathode rays of small 
velocity gave a spectrum which was essentially the 
same as the auroral spectrum. In the green, the 
spectrum from solid nitrogen consisted of two bands, 
Nj and Ng, corresponding to the iiuroral lines 5577 and 
5230, and in addition it showed in the blue and violet 
the band-heads which are typical for the auroral 
spectrum. 

The work has been continued at the Cryogenic 
Laboratory of Leyden and I have been able to study the 
new effect under varied conditions, with different kinds 
of rays, and I have also experimented on layers of 
various gases. In order to determine more exactly the 
position and structure of the bands, 1 have used a 
spectrograph of considerable dispersion. With the 
largest dispersion used, the distance between the yellow 
helium line (5875-6) and the green helium line (5015*7) 
was 27 mm. 

I have obtained about a hundred spectrograms of 
the light effect from solidified gases and made a number 
of interesting observations which will be dealt with in 
greater detail in a later work. In this article I propose 
to give a short and preliminary account of some of my 
recent results. 

Already in my first publication I mentioned that 
while the line Ng was fairly sharp, was broad and 
covered the spectral region 5525-5660, and further it 
showed some structure. The spectrograms at larger 
dispersion ^ showed that Nj had three maxima, one 
strong and two weak. . 

The position of the maxima varies somewhat with 
the experimental conditions. From one of my spectro- ■ 
grams with large dispersion I find that covers a • 
region between 5528 and 5655. For the principal 
maximum I find A =5555, and for the two 'weak ones 
5611 and 5649. Also with the greater dispersion, Ng 
appeared as a single but somewhat diffuse line with a 
wave-length 5229*4, which agrees very well with the 
wave-length (5230) given in my first publications. • 
So long as we are unable to experiment on a pseudo- 
gaseous state of solid nitrogen, we cannot make an 

* Proc. Roy. Akad. Amsterdam, vol. xxvii. Nos. i and 2 ; Nature, voI. 
113, No. 2846, p. 716; C.R. Acad. Sc. t. 178, p. 1x53. 

* Spectra with larger dispersion were obtained about the middle of March. 
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exact comparison between the wave-length of Nj and 
that of the prominent green auroral line. Under the 
conditions of the experiments, does not define any 
definite wave-length, and we can merely state that 
is extending on both sides of the auroral line. The 
sharpness of the latter must be due to the smallness of 
the particles, and the prominent green auroral line is to 
be regarded as the limiting aspect of the band N^, 
when emitted from solid nitrogen particles of molecular 
order of magnitude, which exist in free space, 

I have been able to make some experiments which 
actually show that the bands get sharper when the 
particles are reduced in size. When an inert gas which 
contains traces of nitrogen is condensed on the cold 
surface, the layer will contain small nitrogen particles 
surrounded by an inert substance. In this state, we 
should expect nitrogen to behave in a similar way as if 
the particles existed in free space. Experiments were 
carried out in mixtures of argon and nitrogen. In one 
series I used canal rays, in another swift cathode rays ; 
but in all cases I found that the band became 
narrower when the concentration of nitrogen became 
smaller. 

At the same time I observed the remarkable fact 
that the position of the principal maximum changes with 
the nitrogen concentration. For small concentrations tlie 
principal maximum approaches a wave-length 5604. 
Thus with varying composition of the mixture the 
principal maximum oscillates between the values 5555 
and 5604. The “ secondary maxima seem to dis- 
appear when the concentration of nitrogen is very small. 

The motion of the principal maximum approximately 
follows the relation 

100 

where A,, is the wave-length corresponding to the per- 
centage p of nitrogen and Aq and Ajqq are the limiting 
positions. 

The motion of the band may be due partly to the 
change of the average size of the nitrogen particles 
and partly to a mutual influence between argon and 
nitrogen. Perhaps an X-ray analysis of the crystalline 
mixture would give some information regarding this 
point. At any rate, the experiments indicate that a 
reduction of the size of the particles makes the band 
>harper, and that the position of the line corre.sponding 
.0 a pseudo-gaseous state need not coincide with any 
of the maxima observed in ordinary nitrogen under 
the conditions of my experiments. 

The contraction of the bands does not seem to be 
jssentially effected by change of temperature. By 
working under reduced pressure with liquid hydrogen, 
the temperature of the layer was lowered from 20° to 
14° K. ; but there was no contraction of Nj to be 
observed, although a change of a few per cent, would 
have been detected. 

The experiments in argon mixtures also give an 
hteresting illustration of the extremely high emission 
power of solid nitrogen. Even very “ pure ” argon 
contained sufficient nitrogen to give a marked emission 
i Ni and Ng, and the nitrogen afterglow. The addition 
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of a[)out 01 per cent, of nitrogen to the “pure ” argon 
con.siflera})ly increased the nitrogen effect. 

As shown in my earlier communications, slowly 
mo\'in,Li cathode rays gave in the blue and violet just 
the same negative tmd positive band-heads as those 
iypif '.iJ for the nurorul spectrum. The effect has since 
been photofj^ru plied with a quartz spectrograph through 
a quartz window ^ and the spectrum in the ultraviolet 
showed the same positive band-heads as those observed 
in the aurorse. 

When the layer is bombarded with a powerful beam 
of cathode rays from a Wchnelt cathode, a deep red 
luminosity appears near the layer, and the colour has 
the same appearance as a red colour very characteristic 
of the aurorae. A spectrum obtained on a pan- 
chromatic plate showed the same two red bands which 
I have obtained on auroral spectrograms. Thus from 
the system I am experimenting upon 1 get the charac- 
teristic bands and lines of the aumral spectrum from 
red to ultraviolet. 

Now it is of great importance to sec whether also 
positive rays might give the typical auroral spectrum. 
For this purpose a considerable number of experiments 
have been made with canal rays acting on nitrogen, 
hydrogen, and helium. 

Exposed to canal rays, solid nitrogen emitted both 
Nj and Ng ; but in the blue, violet, and ultraviolet, the 
canal-ray spectrum was quite different from the typical 
auroral spectrum. In this spectral region the canal- 
ray spectrum was dominated by a series of diffuse 
bands, which extended far into the ultraviolet. More- 
over, as has been shown before, tlie canal-ray spe<'trum 
has a number of strong lines not ])rescnt in the auroral 
spectrum. 

Thus neither in tlie .solid nor in the gaseous state 
of nitrogen do the canal rays produce tlie nitrogen 
spectrum observed in the aurorae, and hence we conclude 
that by far the greater part of the aurorae must be 
('aused by cathode rays. 

Cathode riiys which were produced by an induction 
coil and had a fairly large velocity corresponding to a 
spark-gap of 5-6 mm. between spheres 1 cm. diameter, 
gave a very brilliant effect, showing N, and Ng very 
strongly. Under the.se conditions 1 also obtained the 
same series of diffuse bands as wTre obtained with canal 
rays, but their intensities were now relatively smaller.^ 
Nitrogen-argon mixtures were in^'cstigated both 
with canal rays and swift cathode rays, and some 
results with regard to the variations of have already 
been described. Not only Nj, but also the diffuse 
canal-ray bands in blue and violet, were seen to con- 
tract as the concentration of nitrogen been me smaller, 
and at the same time each maximum mo\'ed towards 
shorter wave-lengtlis. When the layer of argon only 
contained small quantities of nitrogen, the bands were 
concentrated into fairly well-defined diffuse lines. Tn 
the blue and violet there were two bands, each of which 
was concentrated into one pair of lines, one pair at 
A =4523, 4473, and the .second at A = 4236, 421T. 

These bands are no doubt one state of development 
of the two bands observed by Lord Kaylcigh in the 
light from the night sky. This means that this light 
should be produced b}^ fairly slow positive rays. 

* It rrinain-* still to be shown that the bands in blue-ultraviolet are not 
produced by canal rays, cither retrograde rays or rays produced by imperfect 
rectification of the current. 
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When the layer of solid nitrogen has been bombarded 
for some time with canal rays or swift cathode rays, 
the afterglow becomes very persistent. Two or three 
minutes after the rays are cut off the light intensity 
from the layer may remain practically constant for 
hours or perhaps for days. Usually the afterglow only 
shows the band N2 ; but when the persistent afterglow 
is very strong, I have also observed Nj and the bands 
in the blue. 

When the liquid hydrogen disappears and the tem- 
perature of the layer gradually increases, the stored 
energy is suddenly released under intense light emission, 
showing Ng very strongly, but also Nj and the diffuse 
I bands in the blue appear very strong. Thus and Ng 
I and the series of diffuse bands in the blue-ultraviolet 
are emitted in the afterglow and consequently from the 
very interior of the .solid substance. 

When the temperature of the layer increases to a 
certain point the appearance of the solid nitrogen 
suddenly changes. At the temperature of liquid 
hydrogen the layer resembles a piece of ice and sticks 
to the cold surface ; but at a certain point the layer 
assumes a powdery form, and if it is somewhat thick it 
falls down from the cold copper surface. The existence 
of two modifications of solid nitrogen was discovered 
some years ago by means of cooling curves,^ and the 
transformation is found to take place at a temperature 
of SS'S"" K. 

Now the energy stored in the afterglow radiates out 
at the very moment that the layer passes over into 
the other modification. The phosphorescent energy 
cannot exist in the modification which is stable above 
35*5° K. This phenomenon is explained from the fact 
that the light given out by the afterglow is character- 
i.sti(^ of the modification of solid nitrogen which is stable 
below 35*5° K., for if nitrogen in the other modification 
is exposed to cathode or canal rays, Nj, Ng, and the 
diffuse bands in the blue- violet are not emitted. The 
luminosity, which is very faint, shows a different 
.spectrum and no afterglow. 

'J'h is fact has a very important bearing on cosmic 
phenomena. Tn that part of the atmosphere where 
and N2 are emitted the temperature. must be below 
35*5° K., and the isothermal surface 35*5® K. marks 
the transition between an upper layer very easily 
excited to light emission and a lower layer which has 
lost this high emission power. 

Tn this w'ay T think we get the explanation of the 
fact found by Lindemann that the meteor frequency 
as a function of altitude shows two maxima with a 
very marked minimum in between, for below the 
i.sothermal surface (35*5®) the meteors may often seem 
to disappear because they produce very little light 
until farther down they become luminous on account 
of heating. Now the height of this isothermal surface 
ought to be greater in the day than in the night, greater 
at the equator than at the poles, and greater in the 
summer than in the winter. Indeed, Lindemann has 
found that the height of the upper frequency maximum, 
caused by nitrogen below 35-5*^ K., increases from 
75 km. in the w^inter to 85 km. in the summer. 

The relative intensity of the lines Nj and Ng is of 
importance not only from a physical point of view, but 
also in connexion with the auroral problem. The 

* W. H. Keesom and H. Kamerlingh Onnes, Proc. Roy. Akad. Amster- 
dam, ^4, p. X3XS. 
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intensity ratio Nj/Ng increases generally with velocity 
and the density of the bombarding electric rays, and 
in nitrogen-argon mixtures it increases very much when 
the nitrogen concentration diminishes. With very 
small concentrations predominates as compared with 
No. This effect indicates that N^/Ng increases as the 
nitrogen particles get smaller, and it may thus account 
for the predominance of the auroral line 5577 in the 
auroral spectrum. 

The great variability of N^/Ng makes it difficult to 
determine exactly the minimum cathode ray velocity 
necessary for producing the two bands. Perhaps they 
require the same velocity, only that the intensity of 
usually is very small at small velocities. At the 
present time, 1 have been able to follow Ng down to 
velocities corresponding to 78 volts, and down to 
165 volts. 

A non-luminous layer of solid nitrogen was not 
made luminous by ultraviolet light from a condensed 
aluminium spark. X-rays, however, produced the 
ordinary afterglow. 

When the layer is in the state showing the persistent 
afterglow, conditions are different. In this case light 
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from an ordinary incandescent lamp with a tungsten 
filament produced a very marked increase in the in- 
tensity of the afterglow. In some cases the intensity 
underwent very marked periodic variations with periods 
of 5-6 seconds, and I could count 8-9 periods. 

Layers of solid oxygen, ammonia, and argon have 
been bombarded with both cathode rays and canal rays, 
and a layer of nitrous oxide with canal rays only. 
With the exception of argon, the light effect was feeble 
and gave no afterglow. The fairly strong effect observed 
from an argon layer was to a great extent due to traces 
of nitrogen, which produced a weak afterglow and a 
strong emission of and the canal-ray bands of 
nitrogen. The afterglow showed only the line Ng and 
no other visible light in the spectrum. Thus argon 
itself gives no afterglow, and the real argon effect, 
although somewhat stronger, perhaps, than in the case 
of oxygen ammonia and nitrous oxide, is an effect of 
the same type as shown by these gases. 

The experiments on layers of various substances thus 
show that the light effect from nitrogen at tempera- 
tures below 35 5°, which is applicable to the auroral 
spectrum, is a light effect of a unique and singular t)q)e. 


The Beam System of Radio Teleg:raphy. 


'"'pHE paper read by Senator Marconi to the Royal 
-L Society of Arts on July 2, and published in the 
Journal of the Society for July 25, describing the 
results he has obtained over very long distance's by 
short wave directional radio telegraphy, is one of great 
importance and marks an epoch in the development 
of long distance radio communication. Mr. Marconi 
reminds us that more than twenty-eight years ago 
he showed Sir William Preecc the transmission and 
reception of signals over a distance of nearly two 
miles by a “ beam ” system, using short waves and 
reflectors. Curiously enough, at that time he could 
only transmit signals by means of an antenna over a 



Ficj. I.— Spark itransmitterniKl sheet metal reflector, 1896. 


distance of half a mile. The rapid and spectacular 
progress made, however, by the long wave system in 
those early days diverted attention from short wave 
research, although the latter could be emitted in beams 
in definite directions. 

In 1899, Mr. Marconi read a paper to the Institution 
of Electrical Engineers in which he pointed out that 
a short wave system would be of value in connexion 
with lighthouses and lightships in foggy weather, 
enabling them to locate dangerous points. He also 
projected a beam of waves across the lecture room, a 
bell ringing only when the reflector faced the receiver 
(Figs. I and 2). 

In 1916, in conjunction with Mr. C. S. Franl^jp, 
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he again began to make researches with directive 
beams. The reflectors used at first were not solid 
sheets of metal, but consisted of wires forming a 
cylindrical parabolic reflector, the antenna forming the 
focal line of the cylinder (Fig. 3). The reflectors now 
used consist of a grid of antennae and a grid of reflecting 
wires arranged parallel to one another (Fig. 4). Special 
arrangements have to be made so as to ensure that the 
phase of the oscillations in all the wires is the same. 
The great value of reflectors was demonstrated by 
experiment, the energy received being increased about 
two hundredfold by their use. 



Fig. 2.— Coherer receiver and sheet metal reflector, 1896.' 


Many tests were carried out between the steam 
yacht Eletira and a small station erected at Poldhu 
which emitted waves about loo metres in length, 
the frequency therefore being about 3,000,000. One 
definite result obtained was that the strength of the 
signals received during the hours of daylight varied 
inversely with the mean altitude of the sun over the 
space intervening between the two stations. It is 
wrong, therefore, to refer to distances covered during 
daylight as “ day ranges.” It shows also that the 
tests which were carried out partly within the tropics 
during the months of May and June were made under 
very unfavourable conditions. 
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The results prove quite definitely that the absorption 
factor ffiven in the well-known Austin formula does 
not apply to short wave phenomena. It can be 
replaced by a factor wJiich is approximately a linear 
function of the mean altitude of the sun calculated 
on the ^Tcat circle of the earth which passes through 
the two stations. In regard to atmospheric dis- 
turbances and others, the origin of which is unknown, 
Ihcsc appeared to })e less troublesome during daylight 
I ban when working with a long wave system. During 
night time, even up to distances of more than 2000 



Fk;. 3. — Parabolic vurllral wire rellcctor, 

miles, the signals rct^eived were so strong that extrane- 
ous disturbances caused no ap])reciable int(‘rf(*ren('e. 

During the tests, the roldlui transmitter consisted 
of eight glass valves in parallel, the injnit being only 
12 kw. The radiated energy concentrated by the 
parabolic reflector in the direc tion of ( ape Verde was 
about 9 kw. If no reflector liad been used, about 
120 kw. would liavT been nec essary to get a beam 
in that direction of the same intensity. Tlie receiving 
aerial was a vertical wire at a height of twenty metres 
above sea-level. The first scries of 


signals would continue to be received at St. Vincent 
even if the power at Poldhu were reduced to the 
tenth of a kilowatt. 

After this voyage, the station at Poldhu was im- 
proved, the power being increased to 20 kw. Since 
Februai*}' of this year further tests have been made. 
A special short wave receiver was installed on the 
s.s. Cedric, and reception tests were carried out with 
Poldhu during a journey of the vessel to New York 
and back. No reflectors were used at either end. 
'I'hc results obtained confirm the earlier experiments. 
Daylight signals could be received up to a distance of 
1400 nautical miles. 

During this test one surprising result was obtained. 
Mr. K. T. Fisk, of Sydney, Australia, reported by cable 
that he could receive the Poldhu transmissions per- 
fectly well every day at his house from 5 to 9 p.m. 
(G.M.T.). He also received them between 6.30 and 
S.30 A.M. lie used an improvised receiver consisting 
of a 2-stage high frequency tuned plate and grid with 
one rectification. Every word that was sent had been 
read, and Air. Fisk stated that the signals were better 
than any he had received from the high power station 
at ( arnarvon. Further experiments on communicat- 
ing with Sydney were made, and consistently good 
results were obtained. 

Tlu‘ experimenters conclude that during the morning 
period the waves start from England to Australia in 
a westerly direction. The waves cross the Atlantic 
and J^icific Oceans, a distance of approximately 12,220 
nautical miles. In the evening they travel in an 
easterly direction over Pmrope and Asia. This is the 
shortest route, being only 9380 miles. 

In ( anatla, at Montreal, reception was possible for 
sixteen hours out of the twenty-four. A successful 
wireless telephonic test was made with Sydney on 
May 30, the s[>ecch being intelligible and easily heard. 
It is noteworthy that this great distance was obtained 
without the use of a reflector at either end. The use 


tests was carried out without the 
transmitting reflector. Day signals 
were received up to Seville, vvhieh is 
780 miles from Poldhu, although 
practically the whole of Spain, con- 
sisting of more than 300 miles of 
high and mountainous country, lay 
between the sending and the re- 
ceiving station. At Gibraltar (820 
miles), better signals were obtained, 
as the yacht was anchored in a 



Fir.. 4. — Vertical wire Hat ir.msmiltinK .acruil and reflector, 1934. 


more open space. 

For greater distances the reflector wares were used 
at Poldhu. At Madeira (1250 miles) good signals 
were obtained, using 12 kw. at the sending station. 
At St. Vincent (2230 miles), ( ajie Verde Islands, it 
was still possible to get a few hours' daylight reception 
after sunrise and before sunset. The night signals 
continued to arrive wdth apparently unabated strength 
although the distance had been increased to about 
double what it was at Madeira. 


of reflectors wxiuld doubtless be a great advantage 
in practice as it would both strengthen the received 
waves and cut out all the extraneous disturbances 
except any wdiicli are proceeding in the line of the 
beam. 

The aerials used were never worked to anything 
approaching the limit of their carrying capacity. J-It 
would be quite possible in practice to superimpose 
several waves and thus send several services simul- 


The strength of the night signals at St. Vincent was taneously from the same aerial. The speed of working 
estimated to be about 500 microvolts per metre of obtainable by using short waves is very much higher 
aerial wire, and no trouble w^as experienced from any than that obtainable by the long waves now in general 
kind of interference. It was calculated that night use. 
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Mr. Marconi calculates that the speed of signalling 
with a 1 00-metre wave, having a frequency of three 
million, will probably be a hundred times as great 
as that obtained with a frequency of 30,000, which is 
of the order of those that it is proposed to ^se for thfe 
Imperial Stations. 

P^urther tests in June last were made between 
Poldhu and a small receiving station at Buenos 
Aires in the Argentine (5820 miles). A parabolic 
reflector was employed to^ concentrate the energy 
stream towards the Argentine. Although the power 
radiated was only 17 kw., strong signals were 
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received for more than ten hours a da^^ at Buenos 
^Idres “ " ■ i * ' 

Mr. Marcohi is strohj^y of opinion that by means 
of these smai and ihexp^nsivfe^statiphs ^ 
number of words could be ti^smitted between England, 
India, and distant British- Dominions than' would be 
possible by means of the previously "plann^ powerful 
and expensive stations. The , communications also 
would be much more secret than that t)S>tainable by 
any of the present systems. In conclusion, he expresses 
his high appreciation of the excellent work done by 
Mr. C. S. Franklin in this connexion. 


Obituar 


Sir George Beilby, F.R.S. 

S IR GEORGE BEILBY died on July 31, in his 
seventy-fourth year, and when he had just laid 
aside the harness by which he had so long applied his 
talents with great effect in varied fields. Ilis death 
caused widespread regret and directed attention to a 
notable record of public service in the linked relations 
of science, industries and citizenship. P'ortunately for 
industry his early work brought him into close touch 
w’ith the details of production as well as with scientific 
problems which confronted the chemical manufacturer. 
His skill and thoroughness in investigation, and his 
clear appreciation of the conditions of large scale work, 
enabled him to make successive additions of much 
value to the methods of industry. His relations with 
commercial production became such that he was in a 
position to follow up his researches in science by in- 
vestigation of those of their applications which seemed 
to be promising. The success which from time to time 
attended his steady and enthusiastic labour enabled him 
to give to public purposes much of his energy, as well as 
to afford substantial support towards the advancement 
of science and the training of promising recruits for the 
ranks of scientific workers. Withal, the man and his 
life will remain in the minds and hearts of many, 
young and old, as a beacon no less bright than his work. 

The son of Dr. G. T. Beilby, a well-known medical 
practitioner in Edinburgh, Sir George was born there 
in 1850. He was educated in Edinburgh schools and 
the University, and he joined the staff of the Oakbank 
Oil Company as a chemist in 1870. This appointment 
marked the opening of his professional work, which falls 
into three periods commencing in 1870, 1890, and 1914 
respectively. 

1870-1890.— A few years after joining the staff at 
Oakbank, Beilby became manager, and he held this 
position until about 1890; thus from 1870 to 1890 
his work centred on the Scottish oil industry. He 
introduced improvements in several sections of the 
work, the most important being the use of large 
volumes of superheated steam wJiich was passed into 
and throughljihe spent shale in the retort, converting 
the carbon of the shale into water-gas and the nitrogen 
largely into ammonia. This procedure had several 
notable advantages, of which the main one was that it 
more than doubled the yield of ammonia — a result 
which saved the Scottish oil industry from extinction 
during the years of severe competition by petroleum. 
The minor advantages of the process were ; (i) the 
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water gas, formed and heated in the lower part of the 
retort, conveyed heat internally to the shale in the 
upper portion, thus assisting to distil the shale at 
moderate heat ; and (2) the removal of carbon from 
the spent-shale was practically complete, so that fires 
in the spent-shale “ bings ” which made these a nuisance 
in their neighbourhood were avoided, ,^eilby erected 
his original retort, operated on these linek, at Oakbank, 
but later he associated himself with the late Mr. James 
Young, who was experimenting on similar lines, and 
together they brought out the “ Young and Beilby ” 
retort (patented 1881), which is the prototype of the 
existing forms. 

It is of interest to note that the use of steam in gas 
production with the purpose of recovering the nitrogen 
of the coal as ammonia was first proposed by Beilby, 
who practised it on an industrial scale at Oakbank 
Oilworks. 

Towards the close of the first period of his work 
Beilby’s attention had been attracted by the advent of 
the McArthur Forrest patents (1887) for the extraction 
of gold from its ore by means of cyanides. The prob- 
able demand for cyanides appeared to him to open an 
extensive field for chemical industry, and he proceeded 
to investigate the possibilities of preparing cyanide 
cheaply. This led shortly to his putting down a small 
factory near Edinburgh, where he produced the material 
in fair quantities at a price much lower than that 
reached by other makers. 

1890-1914. — Beilby laid his cyanide process and its 
results before the directors of the Cassel Gold Extract- 
ing Co. of Glasgow (now the Cassel Cyanide Co., 
Glasgow). Ilis process was accepted, and he became 
a director and partner in the firm. The process was 
used exclusively and profitably by this Company until 
1900, when f astner introduced a new process for 
cyanide manufacture, on the development of which 
Beilby and Castner worked together. The improv'ed 
process which they worked out was adopted by the 
Cassel Cyanide Company. At this time Beilby joined 
the board of directors of the Castner Kellner Alkali 
Co., Glasgow, and until the outbreak of war he took 
a leading part in the development of the two companies 
mentioned. 

While this period consolidated Bcilby’s position as 
one of the pioneers and leaders of recent progress in 
chemical industries, it also brought to the front a 
parallel line of his activities in research — the using of 
fuels— and in this connexion it led to a steady increase 
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in the projjnrlion of Iiis time devoted to public work. 
(‘oik urrently with his early work in the development 
of the reco\'ery ot ammonia from shale at relatively 
low tern pc -Ta lures, he had eondiietcd experiments in 
steaifiin^^ hituniinous coal. From this onw'ards he 
never lost touch with the national problems of pre- 
vention oL smoke and the? economical use of coal. 
His work 6n fuel earne prominently before the public 
when he uV^J^'part in the incjuiry of the Royal Corn- 
nii.usion on (‘oal Supplies in 190^ He then submitted 
an analysis of the purjioses to which the Jiritish output 
of coal is applied and an estiniatc* of the scope for 
eeoncuny attainable in each eale;^or\’ of use by improved 
methods. Jlis subsecjiient invest i.L^a t icais W'erc' at first 
(inob-igr 2) directed to the production of a smokeless 
fuel for domestic purposes, 'fhe record of that w'ork, 
communicated at the mciaini; of the Hritish 

Association, showed tliat in treating comparatively 
non-cakin/' coals satisfactory eeoiiomic results could 
l)e obtained, 'riie exp(‘rinient was, however, dis- 
continued, for the incjuiries of the Royal (‘oininission 
on Iniel and Kn^dnes for the Navy, ^ave a 

new and wddet significance to low-temperature c-arbon- 
isation. Lord Fisher was chairman of the (‘ommi.ssion, 
and neill)y, as one of its members, could bring !»» the* 
table not only full knowledge of asc’crtaiiuMl fact, 
effcM’tivc; processes and attained results, but also a 
ready a])|jreciation of the broad ('onsiderations specially 
rekw'ant to the issues before the ( onimis.sion. 'I’lu* 
(oininission reported that tlic! only means of renderini 
(Ireat Rritain to some extent self-supporting in the* 
matter of fuel-oils lav in the development of a new' 
carbonising industry founded on the distillation of j 
c’oal at a temperature muc h below that uscmI in 
retorts or coke ovens. 

ic)i4-icj23. — It was to tlie probIcan thus set to 
Ihitish science and British indu.strv (hat Ileilby gave 
of his best in the last ten years of his life. i)uiing 
the earlier War years his work and his thoughts were 
much diverted tc:) other issues : but the fuel ejuestion 
was never far off. 

A\'hen Lord llalfour.then h'ir.^t l.orcl of the Admiralty, 
formed the Hoard of ln\'cnlion and Research with 
Lord Fisher as chairman, Heilby was naturallv ap- | 
pointed to the .Hoard, It is nnclerstood that in niueh 
of the great work with whic h that Hoard had to deal 
he proved most fertile in suggestion and wise in c-oii- 
siillalion and adviee. On this section of his ])iiblic 
serx'ice it may he rei'allcd that in the King's birthday 
honours list lor i9i() he was inc’hided among the 
m‘w knights, being desc'rihed as “ a well-known c hemist 
and inventor, who has speeially studied fuel econoinv, 
and has rendered serviei* to the Ailmiralty as a member 
ol tl\e ('entval Committee of the Hoard of Invention 
and Rcscareh, and in other wa\ s.” 

In rgT5, when it had been c'lec ided to reply in kind 
to the gas attacks first made by the enemy on the 
V|)res sector on April 22, Heilhy wa. s’ sent for 

by Lord Kitchener, at whose reciuest he arranged 
that the (astner Kellner (binpain' should provide a 
siipph' of liquid chlorine in cylinders. He became a 
member of the War Olficc Committee then formed 
to devise and test materials for olTensive chemical 
warfare. On the formation of the J\linistry of Muni- 
tions this matter was transferred to the new' Ministry. 
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Throughout these years Heilby gave his w^hole time 
to work for the Government^ mainly in the Trench 
Warfare Department and its successor, in 1917, the 
( hemical Warfare Department. -Needless to say, the 
w'ork of the various advisory and supervisory War 
Research Committees was most strenuous and exacting. 
Heilby was indefatigable and resourceful always. He 
was much more. His calm, careful and sympathetic 
consideration of every intelligent suggestion or criticism 
wen‘ of great value in securing for the service the 
! bt*.>.t use of the talents of the willing and able workers 
j in the field. His individual contributions to scientific 
j iin'estigation of problems arising on appliances for 
! attat'k or defence w^ere always clear and definite; 

; his gui(lan(!e on points affecting design with the view of 
; Iliads production or on suggestions for expediting manu- 
I lacture was thoroughly practical. The anxieties of 
I the lime were many and often sudden. On such 
j (M-casions Heilhy was a great asset. His quiet manner, 
j his refusal to lui fussed, the personal sacrifices he made 
as a matter of course, and his consideration for all 
who worked with or under him, were of the highest 
j value ill the improvised organisations of the time. 

I Hut already in 1915 the Government had taken a 
first step to ]>n‘pare for attaerking the problems which 
would have to be faced on the advent of peace. A 
(‘ommiltee of Council for Scientific and Industrial 
Rcsrarcli had Ix'cn (onstituted, and in 1916 the Depart- 
ment of S(‘i(‘ntific and Industrial Research was estab- 
lished. with a strong advisory council of men of science 
I as the <*(ntral feature in its organisation. Of this 
! ('oiiikmI Sir George Heilby was one of the original 
members. In its first year the council, recognising 
that fuel was at the root of British industry, advised 
that the Hepartment should tackle the fuel problem. 
A year lat(T, despite his other national work, Heilby 
was prevailed ii])()n to accept the invitation to direct 
fuel research for the Department, put to him first by 
Lorrl (Yewe, w hen T.onl President of Council, and again 
by J.(jrrl Curzon w lien lie succeeded to that office. The 
Fuel Research Hoard was set up in 19x7 with Heilby 
as its chairman and as Director of Fuel Research. 

'Fhc burden w hich Heilhy thus took up was a heavy 
one. and at the initiation of the work he w^as closely 
engaged in the war aetix itics indicated above. More- 
over, the past strain had pressed him not a little and 
he had had to undergo an operation for appendicitis. 
While still feeling the etfects of that, he had returned 
to his war work v\ itli his customary energy ; indeed his 
sjfirit appeared to have carried him through without 
lasting effects. 

"Jdie design, con.stria'tion and equipment of the fine 
Fuel Research Station at East Greenwich were carried 
through under Heilbx ’s personal supervision, so that 
the station, its ])ossibilities, its organisation and its 
staff represent his conception of what is required as 
the centre of national investigation and research as to 
fuel production and the using of fuel. iThe develop- 
ment of the relation of the Fuel Research Board and 
of its central station to investigations carried out in 
coalfields and other laboratories had necessarily to w-ait 
for more normal conditions, but this, too, had been 
arranged and initiated before he regarded the organisa- 
tion as being on a basis so secure that he was justified 
in demitting the office of Director of Fuel Research. 
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Jiy the end of 1917, the first year of the work of 
the Station, the problem set by the Fisher Commission 
of 1913 had been solved in its scientific and technical 
aspects sufficiently to permit home production of fuel- 
oil under war-conditions if need had continued to 
press. Commercially it still stands a problem. The 
nonnal work of the Fuel Research Board has been 
noted from time to time in these columns. It therefore 
suffices here to say that the whole organisation is to all 
intents and purposes Sir George Beilby’s creation. That 
.early result of reference to the Board— the establish- 
ment of the method of charging for town gas l)y the 

therm ” — is now recognised as one of those little things 
which exercise prevailing influence to the advantage of 
producers and consumers alike. 

Sir George Beilby was never without a side interest 
or hobby with a scientific bearing. He took a k(‘en 
interest in colour photography and in microscopy. In 
the former he made himself expert in the use of the 
Lumi^re process in photographing mountain scenery in 
Switzerland and the Tyrol, and he applied it also in 
photomicrography. Indeed, some of his photomicro- 
graphs, prepared in 1913, were reproduced in a colour- 
plate published in Nature of February 19, 1914. 
Microscopy, from being a hobby, became, and con- 
tinued, for him a serious study. It was the only 
method of investigation which he could follow wdth 
satisfaction intermittently in casual short intervals in 
the busy daily life of a busy man. Faced, as a cyanidt; 
manufacturer, with the difficulty of finding any metal 
tube which would withstand the action of ammonia at 
700"* C. for any length of time, he turned to the micro- 
scope for suggestions as to the conditions of the 
problem. 

From this Beilby was led to investigat(3 th(* effects 
of various forms of mechanical work on the crystalline 
structure of metals, for example, the disturbances 
which occur in the processes of polishing and burnish- 
-ing. As usual he spafed no pains in making himself a 
master of the technique of tlu; methods which he 
employed to study his subject from every angle. He 
made an experimental study of a number of solids in 
various states of aggregation. His researches in this 
field, which were ingeniously planned and most 
accurately carried out, were of an entirely no\'el kind. 
He gave an account of this work in tlu? May lecture 
which he delivered to the Institute of Afetals in 1911. 
In his book, The Aggregation and Flow of Solids,"' 
1921, he published collected statements of his work on 
this subject, including his more recent investigations. 
The facts he recorded are those which he established 
by most careful work and observation repeated time 
and again. These and the theory of the hard and soft 
states of metals which he put forward in 1911 had a 
profound influence for several years on the develop- 
ment of metallography, and gave rise to a variety of 
researches designed to test the range of application of 
his^ theory. ^ In view of recent researches on the con- 
stitution of matter it is difficult to judge the precise 
form of the theory which will ultimately be accepted, 
but there can be no two opinions as to the magnitude 
of the service he rendered to «thc elucidation of the 
changes produced in metal crystals by mechanical ; 
work of all kinds. 

As a citizen — indeed in all relations — Beilby sys- 
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tematically shunned publicity. Even in matters of 
public interest for which he did active work, his help 
was so unobtrusive that it w'as little known unless 
circumstances made his emergence unavoidable. Edu- 
cation, training for and in research, smoke prevention, 
each succeeded in identifying him, but these were 
by no means the limits of his active help in affairs. 
In 1877 Sir George married Emma, daughter of the 
Rev. S. Newnham, and Lady Beilby has been a devoted 
coadjutor in many of his public interests. With her 
he was early among those who worked for the admis- 
sion of women to professions, and this cause apjjealed 
to him in the first instance in the critical case of 
medit ine. Their interest in students, particularly 
students of s(‘ience, began many years ago, and only 
few have even a general idea of the extent to which 
ho coupled financial help with advice as to courses 
of training or subsefpient experience. Sir George was 
one of tlu‘ trustees of the Carnegie Trust for the Univer- 
sities of Scotland, and he took a keen interest in the 
details of the work of that Trust. He was a fellow of 
the Royal Society’, and one of the first members of the 
executive of the National Physical Laboratory formed 
by the Society in 1900 with Lord Rayleigh as chair- 
man. 

It was, however, the Glasgow and West of Scotland 
Technical College — now the Royal Technical College — • 
Avhich indented most fully on his ready help in council. 
H(? wns co-opted ns a governor of the college in 1900, 
and on the Board of Governors his wide knowledge 
of men of science and of industry soon commanded 
the confidence of his fellow-governors, and his fore- 
sight did much to secure that the building then being 
planned was conc'eived on an adequate scale. In 
1903 he became conv(‘ner of the sectional committee 
on the dej)artmcnts of cliemistry, technical chemistry 
and metallurg^^ The scheme of teaching and the 
nature of the laboratory courses and appliances adopted 
were novel at the; time, but have since proved applicable 
in other places. In r907, on the death of Sir \VilIiam 
(k)pland just when he liad completed the task of 
raising funds for the eredion of the new buildings 
for the college. Sir George Beilby was elected chair- 
man of the governing body. 

The new buildings and eejuipment secure, the 
governors and staff strove strenuously, and with 
success, to raise the standard reached in the college 
teaching and to develop the training of promising 
students in metliods of research bearing on industries. 

In 1913 the coll(?ge was affiliated with the University 
of Glasg(>^^ and was included among the institutions 
recognised for grants by the University Grants Com- 
mittee. The raising of the college ideals and the 
effective efforts towards improvement of practice were 
largely due to the all-prevailing influence and wise 
initiative of the chairman. His fine personality was 
a great asset in every development of the college 
and its work. 

One example of this may now be mentioned. Sir 
George had been providing funds year after year to 
enable good men to remain at college for training in 
research methods for a year or more after completing 
their ordinary courses. When the result^ of this 
encouragement had become amply apparent he set 
about placing this help and cognate facilities on a 
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pcriiiJiiKiit footin;^. A N(?w Ufvcloprnfnt Fund ’’ 
was cstahlislu'd and started hy an anonymous con- 
tribution of 10,000/. Sir Gcorf^c was the donor. He 
was «)iu‘ of those w'Jio knew Iiow to use money to ^ood 
j)iirpos(\ 'I'he fund w'as well opened, and although 
the wjir years che(‘ked its growth it now amounts to 
65,000/. 

Sir (ieorge Heilhy’s fine personality was a great 
asset in every development of the Royal Technical 
(‘ollege jind of its work. Tfis touch with .student*- 
w'jis, how'ever, of long standing and it w'as real, informal 
and elevating. Ilis house in Glasgow was for years 
a place of resort for young men. Music' had a lK)me 
there — Sir George liimself wns an artist in music ; 
he was also a first-class cTaftsnuin ; he built his own 
organ, buying only the pipes, and much of the refine- 


ment of its mechanism was of his owm invention. 
Conversation there on current topics never flagged in 
interest although it often strayed. Personal talk or 
coun.sel on individual aims or on difficulties over study 
alw'ays refreshed the visitor. 

In our world of to-day — its science, its industries 
and its humanities — Sir George Beilby has been a 
notable exemplar of the “ veray parfit gen til knight.’^ 

Wk regret to announce the following deaths : 

Sir William Bayliss, F.R.S., professor of general 
phy.siology in University College, London, on August 
27, aged sixty-four. 

Ur. John J. Stevenson, professor emeritus of geology 
at aNcvv York University and president in 1899 of the 
(Geological Society of America, on August 10, aged 
eiglity-two. 


Current Topics and Events. 


'fur. recent conference at Oxford uii 'fhe Scientific 
A]»proach to Keligioii was a notable event aiul 
aroused a good deal of interest in the Pre.ss and the 
public. The change of tone is amazing since the 
famous Diocesan Conference at (Oxford in i8fxp 
when Disraeli strolled in and declared himself on 
the .side of the angels and not of Darwin. Of course 
the battle had been won long before this, but it w^as 
well that Oxford should be the scene of so striking 
a reconciliation after the haU-ceiitury. The notes 
struck were, the abandonment of final and exclusive 
dogmas cither on the side of science or of religion, 
and the possibility of a man of science being a theist 
and Christian, and of the religions *' person accept- 
ing all or any of the estal^lished conclusions of .science. 
We imagine that nowadays few people will be found 
to dispute any of the.se propositions. We all agree 
in genorfil terms ,* the difficulties arise when we come 
to ileline them. This could be illustrated from almost 
any of the piipers read. For example, Dr. Roll in 
staletl that the point of the tlieists had been demon- 
strated that the world in its essence was a form of 
energy, and energy, so far as all our knowledge went, 
ditl not come from nowhere. But would such a 
doctrine satisfy any theist who thought out carefully 
w'hat he meant, or would it have convinced Dstw^ald 
lhat he was a theist ? 'I'he fact is that such an 
eirenicon as wras proclaimed last week in O.xford is 
ralluT testimony of general’ goodwill, of a change 
of temper, and of a readiness to examine, than of 
definite agreement as to really disputable points. 
I* or what it was, we heartily w’elcome it and would 
not add a word to hinder so lioaltliy a process. Wc 
need above all to strengthen the bases of our in- 
tellectual and social amity, but Jet ns make sure of 
the strength of tlie stones we lay. 11 would be a 
disaster if they crumbled into sand when w^e began 
to raise the superstructure. 

.\T a recent meeting of the Wiltshire .\rch;eological 
Society a discussion took place with reference to 
permission having been granted to a ino(krn sect 
styling themselves Druids or Church of the 
Ihiiversal Boml." wh(^ contemplate burying the 
ashes of their dead w'ithin the precincts of Stonehenge. 
J he discussion w’as followed by a strong protest 
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against this nusccmly intrusion. It is only a few 
years since this well-known monument was handed 
over to the nation by a generous donor, and as it 
came thereby under the protection of H.M. Office 
of Works, it was hoped that this would effectually 
stop desecration and any future trouble. A question 
in the House of Commons regarding a rumour of 
the proposed burial of ashes, put by the member for 
fhe Salisbury Division to the First Commissioner of 
Works, elicited the reply that permission had actually 
been given. Apparently the Commissioner had been 
ajq)roached by the sect privately and gave the 
<lesired permission on his own initiative without 
consulting the Advisory Board or taking thought 
what the result might be. This deplorable attempt 
at vandalism is strongly resented in the County and 
by the public generally, who hold in reverence the 
mighty monument set up by our progenitors. The 
members of the ** Church of the Universal Bond 
have camped for a fortnight annually upon the 
downland about half a mile from Stonehenge, and 
the Office of Works, despite suffering irritation from 
them, generously gave permission for services to be 
held within Stonehenge. Instead of being grateful 
for this boon an insuiting letter was sent in reply, 
asserting that the place belonged to the sect, and 
no advantage was taken of the concession. Ap- 
parently an attempt is now being made to secure a 
liold upon the place, and this move should be resisted 
vigorously and to the utmost by every one who has 
a regard for Stonehenge. It is ridiculous to think of 
a small and obscure set of people having the im- 
pertinence to arrogate a claim to this National 
Monument. With just as much reason another sect 
might arise calling themselves ** Romans and 
laying claim to Roman villas. 

Spain is a country rich in archaeological remains, 
and many are the investigators who have made 
notable discoveries there. Knglish readers have been 
hearing from time to time about the work of Mrs. 
^^’ishaw' and the founding of the Anglo-Spanish School 
of ArchcHPology at Niebla, Huelva, in Andalusia. A 
long article on her discoveries appeared in the Times 
of August 23, and we have received the following note 
upon it from a contributor, M. C. B. : — Mr^ Wishaw's 
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investigations cover a rich and interesting field of 
Roman remains, including waterworks, etc., which 
is not dealt with S in the article. Next, many 
finds have been made dating back to pre-Roman 
(Iberian) times. These discoveries include objects 
of pottery, etc., many of them exceedingly important. 
It is perhaps a pity tha^fcMrs. Wishaw has not con- 
centrated on these two fields where such valuable 
finds can be made, and where she has already done 
work of undoubted service to the archaeologist. Her 
chief interest and object, however, seems to be to 
demonstrate that Upper Palaeolithic man flourished 
at Nicbla, even arriving at the stage of building walls 
and making pottery, and the recent article is largely 
devoted to this subject. Although the writer has 
not yet had occasion to visit the Nicbla site itself, he 
has had the opportunity of seeing some examples of 
the stone industries, and he can only unhesitatingly 
suggest that, unless there is something further to 
show, nothing is as yet advanced which in the least 
proves the occurrence of PalcEolithic man there. The 
specimens seen were, in his opinion, at earliest no 
older than the Neolithic Age. It is to be hoped that 
Mrs. Wishaw will continue her work, more especially 
on the later cultures. Spain possesses the advantage 
of having in the person of Dr. Obermaier, of the 
University of Madrid, one of the most brilliant of 
European prehistorians, and he would undoubtedly 
be willing to help at any time in dating the finds. 

On August 25 a report, unsupported by details, 
appeared in various newspapeis to the effect that 
9*4 inches of rain had fallen in six hours a t Caimingtoii, 
Somerset, during a cloudburst.’' It lias since been 
ascertained that 9*04 inches were measured at 
Brymore, one mile west of Cannington, at 9 a.m. on 
August ig. The observer estimated that, of this 
amount, 8*5 inches of rain and hail fell between 
3 A.M. and 7-30 A.M. on this date. At the Bridgwater 
Water Works, Ashford, about one mile from the 
Cannington gauge, 4-50 inches were measured. 
Further particulars with regard to this downpour 
will be awaited with interest, and some suspension 
of judgment is necessary until the measurement has 
been finally confirmed. A fall of eight and a half 
inches at an average rate approaching two inches an 
hour is quite unprecedented in the British Isles, 
though this rate has of course been frequently 
exceeded in short periods. The total amount of 
9*04 inches has only been exceeded on one previous 
occasion, namely at Bruton, Somerset, on June 28, 
1917, when 9'56 inches fell. During the climax of 
that disturbance the rate of fall reached one inch per 
hour for two hours. A similar rate was observed in 
the great East Anglian rain of August 1912. 

On the day of the recent ** cloudburst,” a depression 
was stationary over the northern part of the North 
Sea and shallow secondary disturbances were passing 
over the British Isles. The conditions were favour- 
able for heavy local showers of a thundery character. 
No large amounts of rain vrere, however, measured 
at health resorts or Meteorological Office telegraphic 
reporting stations in south-west England. At 
Weston-super-Mare, the nearest station the observa- 
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tions of wliich are telegraphed to the Meteorological 
Office, the total fall for the twenty-four liours ending 
at 9 A.M. on August 19 was only 7 mm. (0-28 inch). 

The Royal Society of Western Australia, as part 
of the commemoration of the Kelvin centenary, has 
instituted the award of a gold medal for research. 
The medal will ordinarily be awarded every four 
years, and the first recipient is Dr. William J. Hancock. 
This is awarded in recognition of the part whicli Dr. 
Hancock has played in the development of radiogra])hy 
and radiotherapy in Australia since the discovery 
of X-rays. Until recently Dr. Hancock was the 
Clovcrnment Electrical Engineer and is an horibrary 
member of the Institution of Engineers of Australia. 
Those who took up the practice of X-rays soon after 
their discovery had many difficulties to overcome, 
and for a long lime their pioneer work entailed real 
scientific investigation, the results of which rarely 
found their way into print. Nevertheless, it was 
largely duo to tlicsc men who began to apply X-rays 
for medical purposes that the technique has evolved 
on the present lines. Unfortunately, few of these 
pioneers escaped injury from the rays they were 
using, and we regret to learn that Dr. Hancock is not 
an exception in this respect. 

In the Faraday lecture of the Chemical Society, 
which has appeared in the July issue of the Society’s 
journal, Prof. R. A.. Millikan devoted attention 
to certain aspects of atomic structure which arc 
receiving particular attention at the present time, 
especially from tlic spectroscopists. As a prelimi- 
nary lie insisteil upon the very definite nature 
of tile proof we now possess of the existence 
of the electron, citing in this connexion his own 
famous experiments with the oil drop, which the 
latest researches in his laboratory have rounded olt in 
a very convincing manner. Then, after summarising 
our knowledge of the nucleus atom, and emphasi.sing 
the success of the orbit theory as worked out by Bohr 
and his followers, in particular Sommerfeld, he pro- 
ceeded to describe briefly some recent experiments 
carried out by himself in collaboration with Mr. 1. S, 
Bowen. Working with the so-called hot spark, in 
extreme vacua, these investigators have succeeded in 
obtaining sjicctra emitted by atoms which have, in 
extreme crises, lust as hiany as six of their ” outer ” 
electrons. In the hist group of the periodic table they 
find evidence for the existence of ” stripped ” atoms, 
i.c. atoms Avhicli have lost all their outer electrons, of 
all the elements from lithium to nitrogen, the last- 
named having, of course, lost five electrons : in tlie 
second group they have obtained stripped atoms of all 
the elements from sodium to sulphur, which involves 
a loss of six electrons in the last-named. This con- 
stitutes a notable extension of the work of Prof. 

A. Fowler and of Prof. Paschen, who have obtained 
respectively the spectra of doubly and trebly ionised 
silicon, and of doubly ionised aluminium. For the 
identification of the lines. Prof. Millikan has derived 
much support from the increase of doublet separation 
with nuclear charge, which agrees well with the 
Sommerfeld relativity formula applied to his assump- 
tions. Further consideration of his results has led 
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Prf)f. iMilJikan to concliiflc that the electrons possess 
in v'crse-stjua re-law of force at orbital distances. 

'I he fletailerl account of this work has not yet been 
published, and will be awaited with keen interest by 
all ])]iysicists. It may be noted that Prof. Millikan 
comiTic iits unfavourably on the static atom, which he 
calls the “ loafer electron theory," to express in brief 
the (.'(inception of " elections sittint' around on dry 
floods boxes at every corner, ready to shake hands 
with, or hold on to, similar loafer electrons in other 
atoms." He also objects to tlie term "proton," 
preferring; " positive electron." 

Pkok. b'Ki-Di'.KiCK SoDDV, ])rofessor cjI t heniistry 
in the. Pniversity of f)xford, has Ix'en elected a 
torei^;n member of the Keale Accademifi Xa/.ionale 
dei Lincei of Home. I 

Pkok. K. S. pDDiNciTON, IMnmian ju'olessor (if 
astronomy and (‘xperimental ])hilosophv in the 
University <jf ('ambiidne, has Im cii elected an honorar\ 
nuMidicr of the Amerh an Astronomical Sciciety. 

I'l is slated in the '/'/;;/< x that a b'rench ])il(it, 
J.icutenant 'rhoret, has made a rectird );liding llit^ld 
at the aerodrcjine of Les Alpilles, near St. Rciny eii 
Jhovence. He remained in the air with the eiij^me 
of his nnichine stopped for t) hr. 8 min. The pre\ ions 
record wtis held by a German airman, who was in the 
air for S hr. 42 min. 

ln)R the past yc‘ar. Dr. J. J. Simpsciii, Kc'eper (if 
/(i(iloj>y in the National Mnstnim (if Wales, ('anlill, 
has }»iven a weekly chat on some natural history 
subjc'ct from the British Broadcaslitif; Ounpanv’s 
studio in ('ardiff. He* has dealt in one series with 
J British mammals, and these are t(i be published 
shortly in book form by the Sheldon f’nss. He has 
now started a new scries on " Komances of Natiiial 
History," and lias already dealt with " Ihe J{el," 

" A(]iiaria," "Sticklebacks," " 'The Honey Bee," 

" 'riio Tadpole," " Our Brilisli Ki'ptiles and Am- 
])hibians, etc.," and will, during the lu'xt few W(‘eks, 
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talkon "The Mayfly," "TheSpongc," "The Salmon," 
" 1 'he Tamprey," etc. It is noteworthy that the 
Cardiff station was the first to inaugurate a series 
of .such talks, and from the correspondence received 
it is evident that they are stimulating a wide interest 
in natural history. It was inevitable that such would 
be the case, because the 1|b.rious subjects arc dealt 
with in non-technical language, and must appeal to 
a 1 .rge public both juvenile and adult. 

Mk*. F. Hdvv.\rds, 83 High Street, Marylebone, 
W.i, has just circulated Catalogue No. 461 (British 
hnipire Series, No. 4), containing particulars of nearly 
Soo books, engravings, and drawings relating to 
.Mrica. Copies nre obtainable from the publisher 
upon rerpiest. 

1'iii. autumn announcement list of Messrs. Edward 
Arnold and Co. contains two memoirs which .should 
a]>p(‘altor(*adcrs of Nature, namely, "The Eifeof John 
W illiam Strutt, Third Baron Rayleigh, O.M.," by his 
son. the present TvOrd Rayleigh, and " Huia Onslow," 
by his widow, Muriel Onslow. Lord Rayleigh over 
a long period was a frecpient contributor to Nature, 
and a short sc^rics of articles on " The Iridescent 
( ('lours of Insects " b}^ Mr. Onslow appeared in our 
columns not long before his death. 

Amoxc; thci autumn announcements of Messrs. 
Longmans and Co. is a book by Prof. S. J. Hick.son 
('ntitk'd “ .\n Introduction to the Study of Recent 
('orals," in which ath^ntion will be given to the 
sliiK'tiin* by which corals capture and digest their 
food, the colours they display in life, and the means 
by which they proj'agate their kind. A de.scription 
of the structure of the soft parts of the coral and of 
its appearance when alive will be given wherever 
po.ssiblc in the description of the genera. 

Krr.vtum. In issue of August 30, p. 302, col. i, 
liiu' 32, for "as well as the study of science, that of 
letters" read " the .stiuh^ of science, as Avell as that 
of letters." 


Our Astronomical Column. 


Fnc’Ke’s Comet. — This coiiuT was of m.ignitude 
T-i at the end of July, but it has been rapidly approneli- 
ing both sun and earth, and sluuild now be visibU' 
with ordinary telescopes, es])ecially before September 
10, as the moon will be troublesome aft('r that date. 
The following ephenieris, foj- Greenwich midnight, 
is from the B.A.A. Handbook : 
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30, and to the suit on (October 31. It is due .south 
about 7 A.M., but from its high northern (h^elinalion 
it is observable in the oast shortly alter midnight. 
On September 5 it is near Aurig;r, (in September 
17 some 4‘^ north of Castor. Jt should lie followed 
until about October 20, after wdiieh it is incon- 
veniently near the sun, and rapidly moving south. 

Absorption in the Atmosphere. — M. J. Baillaud 
describes, in the Compies reuiUis of the Paris Academy 
of Sciences, May 2(1, observations on the coefficients 
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of transmission of light of different wave-lengths by 
the atmosphere, made at the Pic du Midi Observatory. 
A curve n^sidted, more or less parallel to that ob- 
tained by Rosenberg at Gottingen, but with some- 
what higher values, and agreeing still better with that 
of Abbott and Fowlc taken at Mount Wilson. On 
October 21, 1921, how ever, the values for small wave- 
lengths, about 380 HIM, were abnormally small, the 
curve running into the normal curve for longer wave- 
lengths. It was noticed that, although the sky was 
very clear, hoar frost w^as dci)osited on the outside 
wall of the observatory, and it is suggested that there 
may be a special absorption band for water vapour, 
which has not as yet been observed in the laboratory, 
wdien it is in the unstable state wffiich precedes con- 
densation. In support of this hypothesis, the observa- 
tion of Nichols and Pacini, that the short wave-lengths 
arc weaker in proportion to the long ones in light 
from clouds than in that from the clear sky, is brought 
forward. It docs not seem possible that the abnormal 
absorption w^as due to ozone, as the amount of this 
gas required to produce the effect would be some 
seventeen times larger than that normally existing 
in the atmosphere. 
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Research Items. 


The Distribution of Calamities. — Four months 
ago attention was directed in these columns (vol 
1 13, p. 653) to a proposal to study the distribution 
of calamities such as earthquakes, epidemics, floods, 
etc., under the auspices of the International Red Cross 
Committee and of the League of Red Cross Societies. 
A chief feature of this proposal was the issue of a 
quarterly review, MaUriaux pour V 6 iude dcs calamitds, 
to be edited by M. Raoul Montandon. Wc have now 
received the first number of this journal containing 
articles by the editor on the geography of calamities, 
and by M. Louis de Launay on earUnjuakes and 
volcanoes, as well as notices of memoirs bearing on 
the subject. The main object of the movement is 
the relief of suffering among populations affected by 
great calamities, and the editor urges that a useful 
preliminary step in the organisation of relief would be 
the publication of an atlas of the world showing 
clearly the site and extent of all catastrophes. 

Active Philippine Volcanoes. — The Bulletin for 
April 1922, recently published, in 1924, with the 
authority of the Government of the Philippine 
Islands, contains an article on the above prepared 
under the direction of Rev. Jose Algue, S. J., Director 
of the Weather Bureau of the Manila Central Observa- 
tory. Data relative to the Iffiilippine volcanoes were 
previously published in igoi and 1903. Since then 
volcanic events have been described in the Bulletins 
of the Weather Bureau, and observations of particular 
volcanoes were undertaken chiefly by the geologists 
of the Bureau of Science. The author mentions that 
the Apo and Sarangani extinct volcanic chain is in 
line with the Sanguirc group, which is still active, 
lying about 200 kilometres south of Sarangani, across 
the north-east part of Celebes Sea. A prominent 
peak or cone of the Apo group is Matutum ; this is 
a very old volcano.'its local name INIatutum meaning 

has burnt or fire out.'' With reference to the 
group Makaturing and Ragang, the author is inclined 
to believe that all the historic eruptions attributed 
to the former occurred in the latter. Dealing with 
volcanoes on Luzon Island, especial reference is made 
to Taal volcano, said to be probably the lowest in 
the world. It rises in the centre of Lake Both bon, 
in 14" 2' N., 120° 57' E. ; the altitude of the. lake 
is less than a metre above sea-level, and the highest 
wall of the crater is about 300 metres. Tlie last 
eruption occurred in igii and annihilated everything 
around within a radius of several kilometres, causing 
about 1300 deaths. 

Current Meter Rating. — The rating of a current 
meter for recording the discharge of streams is, of 
course, an important procedure, and every care is 
essential in order that the rating shall be carried out 
under conditions approximating as closely as possible 
to those obtaining in the actual observations. The 
customary method of calibrating a meter is to draw 
it through still water at known speeds, simultaneously 
observing the corresponding speeds of the rotor. 'J'hc 
objection has been raised that this is merely a record 
of parallel and uniform stream line flow, taking no 
account of variations in the speed and direction of 
the filaments of water characteristic of ordinary river 
discharge. Such variations are generally grouped 
under the designation of turbulence. In Naturp: of 
June 14, p. 872, we referred to a turbulence gauge 
designed by Mr. B. H. Wade of the Egyptian Ministry 
of Public Works to record the effects of turbulence 
in connexion with the computation of discharge in 
the river Nile. We have now received a copy of 
Physical Department Paper, No. 14, issued by the 
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same service, in which Dr. P. Phillips discusses certain 
experiments which he has made on the rating of 
current meters by means of a new rating apparatus, 
brought into use at Abbassiya Water Works, by 
which the three essential observations (time, revolu- 
tion of rotor, travel of carriage) are recorded auto- 
matically, so eliminating personal errors. This 
apparatus has been found to give results agreeing 
clo.scl}^ with the makers' average rating curve, and 
with the rating of the United States Bureau of 
Standards. It records a smaller number of revolu- 
tions per minute for the same velocity than does the 
old apparatus at Giza, the difference ranging bet^^een 
2 and 5 1 per cent, for different velocities. The new 
apparatus is explained with the aid of diagrams and 
photographs. 

Impla.ntation of the Human Ovum. — Prof. J. H. 
Teacher has contril)utcd to the summer number of 
• the Joimiul of Ohsltirics and GyncBCology (vol. 31, 
rCo. 2) an important paper on the implantation of the 
ovum and the early development of the trophoblast 
in man. That the human ovum burrows into the 
uterine mucous membrane, parasite-like, destroying 
tissue and provoking inflammatory and reparative 
reactions, has been recognised for some years. This 
memoir contains an account of the further discovery 
that the closure of the decidua reflexa is effected by 
an apparatus developed from tliose ectoderm cells of 
the ovum which are the last to enter the mucosa 
tissue. This apparatus unites with the uterine epi- 
thelium and afterwards with the other tissue of the 
lips of tlie aperture through which the ovum has 
pa.ssc(l. h'or the complete structure the author 
suggests the term “ operculum deciduae." The recog- 
nition of this apparatus has led to the identification 
in the human ovum of a polar arrangement similar to 
that found in the hedgehog and in the guinea-pig. 
The ovum, therefore, may be described as having an 
entering or implantation pole and an adhering or 
closing pole, anti it is this polarity which determines 
the position of the embryonic rudiment in the blasto- 
cyst and the situation of the placenta. The oper- 
culum, which differs from the Traeger of the rodent 
in taking no part in the formation of the placenta, 
usually becomes detached from the blastocyjst when its 
function of closing the aperture has been fulfilled, a 
shield of fibrin being formed by thrombosis in the im- 
plantation cavity and so closing the passage from 
within. I’rof. Teacher finds that the conclusion 
formerly arrived at by himself and Prof. Bryce that 
there are two generations of trophoblast ( a primitive 
or implantation and a placental trophoolast) is 
entirely justified. These and many other cognate 
matters are dealt witli in this memoir. It is illus- 
trated by fifteen magnificent plates (some coloured), 
the cost of which has been defrayed by the Carnegie 
Trust for the Universities of Scotland. The material 
used in the investigation consisted of the original 
" 'i'cacher-Bryce " ovum, first de.scribed in 1908, and 
a new human ovum of somewhat later age. The recent 
'iterature of the subject containing accounts of other 
early ova is referred to so as to facilitate a compara- 
tive study of the various firocesses described. 

Diffusion as a Factor in Ore Tbeposition. — I n 
a paper on " Some problems of diffusion, with special 
reference to the study of ore deposits" (Science 
Reports of the Tohoku Imperial University, 3rd 
Series, vol. 2, Nos. i and 2, pp. 105-185), Manjiro 
Watanabe gives the results of some investigations on 
diffusion, amplifying the work done previously by 
Liesegang and others, but giving special attention to 
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tlic bc.'iring of (liffiision phenomena on ore genesis. 
iMillowing JJesegang's method, experiments were 
made with gelatin media. Kxperirnents were made 
also with kaolin, .sand and calcium carbonate, in 
order to approximate more closely to natural con- 
ilitif>ns id ore deposition. As reacting materials, the 
sulphates, carbonates, nitrates and chlorides of 
common metals, sodium and barium sulphides, am- 
monia, and sodium carbonate or bicarbonate were 
em])loyed. 'I'he velocity of dillusion with simultaiie- 
(Jiis precapitation was inve.stigated, and a new ecjiiation 
proposed for the expression of diffusion v(.*locity under 
these conditions. This e(|uatifm is - - 
where r. is the time aiul x the distance of tliflu.sion. Z 
thc‘ time from the comineiicenieiit of dilhi.sion to the 
critical j)oint of precipitation ^and K is the velocity 
coeflicient or the value of xfj;: at the commencement 
jf ditlusion. An examination of the magnitude of 
diftiision etlects in Nature led to inconclusive results, 
but it is inferred that, contrary to tJie claim made by 
some previous workers, the cflect of increased fem- 
perature in promoting diffusion is comparatively 
small ; and that it takes more than TO,ooo years for 
diflusion to take place over a distance of loo metres. 
Other problems investigated include rJiythmic pre- 
cipitation, zonal or differential jirecipitatioii, and the 
action of various solutions diffusing into colloidal 
precipitates of metallic compounds. 'I'lie order of 
stability of various sulphides in acid solutions, from 
more stable to less stable, was found to be as follows : 
silver sulphide, copper sulphide, lead sul[)hide, zinc 
sulphide and ferric sulphide. 

'rinc Economic Utilisaiion of Coal. — In the 
June number of State Tcclniolop^y, the journal of the 
InstitultJ of Professional Civil Servants, Mr. H. K. 
Weaver has an article on coal, directing attention in 
simple language to facts long recognist'd by fuel 
experts but little appreciated by the general public : 
that this commodity is an ever^wasting national as.sct 
and that its combustion in open grates is little .short 
of calamitous. The proper utili.satioii of coal lies in 
its scientific carbonisation, flie renneinent of its many 
and varied products, as in the case of petrolouin, and 
their economic use under tlie best eonditions in 
national, industrial, and domestic life. To a laige 
extent the coal-gas industry lias pointed the way, 
and there is little doubt that its development to its 
present important position is iliie not so much to the 
actual production of gas as a comnion form of heat 
energy, as to the numerous and invaluable by- 
products to which its preparation gives rise. As is 
well known, the products resulting from retorting 
coal can, apart from the gases evolved, be grouped 
into two main classes tar and ammoniacal liquor; 
tile former is the basis of a wide range of oils, inclnd- 
iug anthracene, themselves the starting-points for the 
production of benzol, naphthalene, crcsols, creosote, 
anthracene, to mention only a few compounds ; 
linked up to the refinement of these products are a 
host of distinctive technical processes resulting in the 
manufacture of moU)r fuel, explosives, disinfectants, 
preservatives, drugs, and ])erf nines (mainly from 
treating benzol, toluol or xylol), the proiluction of 
lives from naphthalene, witli alizarine and further 
dyes from anthracene ; the solid products in the 
form of pitch and other hydrocarbons are likewise 
capable of refinement for the particular purposes to 
which they arc to be put. Erom the ammoniacal 
liquor are prepared the valued ammonium salts and 
ammonia itself, cyanides, and sulphur compounds. 
One has only to remember the significance of cyanide 
in the South African gold industry to realise its 
importance as a factor which has made that industry 
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possible. There is, in effect, such a w^ealth of possi- 
bility in the lumps of coal which we casually put on 
our domestic fires, that our action must seem little 
short of desecration to the ” spirit of coal,*' cleverly 
portrayed on the posters issued by the Gas Exhibit 
Committee at the British Empire Exhibition, to 
which, and also to the instructive gas exhibit, the 
author rightly directs public attention. 

j Thk Production of High-Velocity /^-rays by 
THE Action of Hard /S-rays — M. J. Thibaud has 
studiefl the / 3 -rays produced by bombarding U, Pb, 
W, and Ag with the high-energy 7-rays of RaC (C.R. 
Paris Acad. Sci., July 21). The following table gives 
ill the first line the symbol of the element employed 
as secondary radiator, in the second the energy in 
I kilovolts required to detach an electron from the 
' K level, and in tlie following the energies in kilovolts 
of the observed / 3 -rays. 

u. Pb. W. Ag. 

ir? Sy.3 69-5 25-6 

J004 1034 1057 1100 

J122 T15T 

1O50 T677 

When the energies in the first line are added to those 
in the following lines, the energies of the 7-rays liberat- 
ing the / 3 -rays are found to be 1123, 1241, and 1763 in 
kilovolts ; a 7-ray with energy 605 kilovolts has been 
previously found. All the important lines of the 
Jiigh-velocity / 3 -ray spectrum of RaC, with one excep- 
t ion, arc due to a photo-electric effect of the penetrating 
large (juantnm 7-rays. When radium is in contact 
with another element, there are two corpu.scular 
emissions, giving similar spectra more or less shifted 
with regard to one another, the first being about four 
times as intense as the second. This agrees with the 
view of Ellis that the atom emitting tlie 7-ray has the 
greatest probability of absorbing it, and producing 
photo-electrons . 

CoNDUcrivn V of MirtALLic Vapours. — ^Work has 
been done on the conductivity of metallic vapours in 
llames by a number of investigators, but ].)r. E. 
Zaclimann, in the July number of the Annalen dev 
Physik, shows that a number of precautions which 
ore necessary in order to measure the true con- 
ductivity have previously been neglected. He de- 
velops the theory and describes a very complete 
investigation of the vapours of the alkali metals. 
Two devices were adopted to prevent electrons from 
heated electrodes from penetrating into the flame ; 
the hot surface of the Meker burner employed was 
made the anode, and electrons from it w^ere driven 
back into it by the applied E.M.F. ; the cathode 
stood above this, and was divided into a central 
portion of copper with a circular horizontal surface, 
surrounded by the horizontal surface of a metallic 
grid, which formed a guard ring ; both portions of 
the cathode were w’ater cooled. It was possible to 
adjust the llame so that, over a considerable vertical 
length, it could be shown that the field intensity was 
nearly constant. The probe electrodes employed were 
invc.s*tigated theoi etically ‘ and experimentally, and 
the best form for them was determined. It was found 
that ihc conductivity of the vapours of the alkali 
metals is proportional to the square root of the con- 
centration in the llanic, which agrees with the theory ; 
it varies as the square root of the atomic weight of 
tlic metal, and increases rapidly with increase of 
temperature. It also appears that the production of 
electrons is almost entirely due to collisions between 
the metal atoms and the gas molecules of the flame, 
very few' being due to collisions between two metal 
atoms. 
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Recent Industrial Research in Cotton.^ 


'“pHE volume of memoirs before us includes eight 

^ summaries of the current literature on such 
properties of cotton and cotton materials as are 
studied in more detail in the majority of the twenty- 
three other original papers. Although the plant is 
the source of supply of raw cotton, it is strange that 
these memoirs contain only one summary of existing 
literature on the application of botanical knowledge 
to immediate cotton industrial needs. The reason is 
that little trustworthy literature on this important 
suWect exists. 

Tlie summaries are well compiled, and the length 
of the appended bibliographies (one includes 200 
references) illustrates the care taken in their pro- 
duction. They are invaluable to scientific workers, in 
cotton and other allied textile materials, who are outside 
the British Cotton Industry Research Association. 

The original papers are contributions from the 
botanical, physic^; chemical, and physico-chemical 
departments of the Shirley Institute. I’apers on the 
measurable characters of raw cotton, the morphology 
of the cell- wall of the cotton hair — which embodies 
some excellent photo-micrographs — and the conditions 
causing, and the prevention of, mildew in certain 
dyed cloths, form the bulk of the contribution from 
the botanical side. It is stated that infection of a 
cloth with a moisture content of 7-8 per cent, de- 
veloped in nine weeks. Since raw cotton will absorb 
this quantity of moisture on exposure to an atmo- 
sphere of 0*66 relative humidity, which is far below 
the average value for the Lancashire district, the oft- 
recurring appearance of mildew in the raw material 
is not surprising. 

The physical papers on the behaviour of cotton 
yarns under alternating stresses are characterised 
by the enormous number of tests made. Periodic 
variations which have previously been established 
in yarns tested by continuous loading methods, are 
found, in many cases, either to have disappeared or 
to have been considerably modified. Also, as neither 
of the two methods of testing is directly applicable 
to the study of stress effects in cloth, it is very doubt- 
ful whether, at this stage, the results obtained from 
thousands of tests on the peculiarity of any one yarn, 
very often the product of poor workmanship or the 
effect of efforts to increase production in the mill, are 
worth the highly trained labour expended on them. 
The writer is well aware of the variability of yarns 
spun under the best conditions, but cannot this be 
paralleled in the large scatter of rounds about a target 
engaged by a gun well and truly laid ? A good gunner 
knows well that a comparatively long bracket is 
sufficient information to enable him to register the 
target roughly, if many other targets are to be 
registered in a limited time. Later, the interesting 
targets are then given the further attention which 
appears to be adequate. 

The physical papers on the rigidity and plasticity 
of cotton hairs are very carefully done. It is doubtful 
whether the determination, in absolute units of the 
coefficient of rigidity of a cotton hair, with its char- 
acteristically open structure, can be justified, especially 
when the influence of the relative humidity of the 
atmosphere on the physical constants of the hair 
is’ almost ignored. Ine force required to bend a dry 
cotton hair is greater than the force to bend the same 
hair containing 20*0 per cent, of moisture, even though 
the wet hair has the greater cross-section. The work 
on the plasticity of cotton hairs is of much higher 
order, and the magnetic torsiometer employed in this 

\ Shirley Tn.stitute Memoirs, vol. 2, 1923. Pp. vi + 394 + v. (Manchester ; 
British Cotton Industry Besearch Association^ 1924*) n.p. 
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investigation is a cleverly designed instrument, wxll 
suited to the continuous measurement of small 
forces. 

Two good methods of measuring the lustre of 
doubled yarns are described. The first is a direct 
photographic, and the second a photometric, method, 
in which the intensity of the light reflected from the 
yarn is compared with the intensity of light trans- 
mitted through a ground glass screen, illuminated 
in a controlled manner. A satisfactory method of 
measuring the lustre of yarns has been much needed, 
and the definiteness of the results obtained with the 
photometric method is encouraging. The general 
utility of the investigation is marred by the absence 
of information on the mercerising process used in 
preparing the yarn, on which process the lustre of 
yarns so much depends. 

The investigations on the chemical constituents of 
the benzene extract from American cotton, and the 
volatile products derived from cotton by the action 
of water and sodium hydroxide at 40 lb. pressure, 
almost lead one to ask whether there is anything 
which cotton does not contain. The detailed exam- 
ination of the extracts reveals the skill and patient 
labour involved. 

Braidy's method of determining the copper number 
of modified and unmodified cotton ccllulo.se has been 
found satisfactory after critical examination. The 
application of the results of colorimetric and titri- 
metric methods of determining the quantitative 
absorption of methylene blue by cotton cellulose of 
varying purity to the control of the bleaching process, 
to the detection of oxidation of cellulose (over-bleach- 
ing), and to the distinction between some raw Egyptian 
and American cottons, is perhaps the most interest- 
ing of the chemical contributions. The absorption of 
methylene blue by cotton cellulose is shown to vary 
directly with the a.sh content, thus confirming the 
conclusions of Kona and Michaelis and opposing the 
views of Bayliss. 

On the physico-chemical side, work on the pro- 
perties of starches used in sizing yarns is described. 
The results of the investigation on the moisture- 
absorbing properties of thin films of cooked starch 
bear a striking resemblance to those obtained on 
the moisture-absorbing properties of cotton. The 
botanical origin of the starch is found to have no 
appreciable bearing on the moisture-absorbing power. 
In contradistinction to this, the viscous properties 
of pastes made from maize and farina starches are 
shown to differ considerably. 

Using a more sensitive form of the Justin-Mueller 
turgometer, the swelling of cotton cellulose in sodium 
hydroxide solutions has been examined. Although 
this attempt to find a means of eliminating dis- 
crepancies due to differences in the visible structure 
of cotton hairs was not successful, some interesting 
structural changes are noted. 

Although these memoirs are an encyclopaedia of 
information on the measurable properties of raw, 
spun, and chemically treated cotton, there is com- 
paratively little cross -connexion or generalisation. 
They might be compared favourably with a Greek 
temple in the first stages of construction. The 
foundations have been thoroughly explored, and a 
number of pillars have been begun at very short 
spacial intervals. We are hopeful that the super- 
structure will be worthy of the stoutness of the 
supports ; meanwhile, those who are only interested 
in the commercial value of the knowledge can trust 
in this solidity until such time as the superstructure 
takes a form whicb they can recognise. F. P. S. 
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Orchard Heating^ in the United States. 

M uch pro/^ress lias been made of late years in 
the study of fruit growing, especially with 
reference to orchard heating and the development of 
more accurate methods of predicting low temperatures 
and counteracting their damaging effects. Special 
infonnat ion lias been given in the U.S. Monthly Weather 
Rivicti' Itjr diflerent districts, notably for North 
Carolina, in Supplement No. 19, published last year; 
and the Monthly Weather Review for December last 
has an article on “Damaging Temperatures and 
( )rchar(l Heating in the Rogue River Valley, Oregon,'* 
by Afr. h\ D. Young, Meteorologist, and Air. C. C. 
C ate, Plant Pathologist. Observ^atioiis made in the 
past with regard to temperature are utilised by the 
authors. 

'.riie pear is the principal fruit crop of the valley, but 
so far less has been done in determining the damage 
by cold to this crop than to peaches, apples, and 
apricots. A large part of the article deals with the 
actual comparisons of the pear crops harvested from 
adjoining protected and improtectetl orchards during 
the seasons of 1921 and 1922, and partially with 
1923. The cold due to radiation with a clear sky is 
the special lowering of temperature dealt with. The 
upper and less protected parts of the tree feel the 
effect of radiation more fully. Fruit blossoms were 
examined and the extent of damage noted for the 
different exposures under examination, and from 150 
to 350 blossoms were cut open and examined in 
determining percentages of damage at each count. The 
protected orchard is equipped with a various number 
of oil-heaters, ranging from about 9 to 250 2 -gallon 
lard-pails to the acre. (Graphs are given showing the 
range of temperature at unheated check stations and 
at heated orchards, the heating, in examples shown, 
making a difference of 4" to 8*^ F. The great value is 
clearly the maintenance of night temperature above 
the damaging point, say' above about 30*^ F. 

Excellent photographs arc given" showing the 
development of pear blossoms and fruit at different 
dates of progress, and of fruit in which the seeds have 
been damaged or undamaged by frost. Photographs 
also show the crop, in number of pears at different 
heights on the tree; for example — ground to 6 ft., 
6-10 ft., 10-14 ft., and above. Also the cropping in 
boxes from respective trees in protected and unpro- 
tected orchards — ^ranging from more than 20 boxes 
to a single box — ^is given. 

In one of the largest pear and apple orchards in the 
Rogue River Valley, orcliard heaters have been used 
during the past thirteen years, and during that time 
the fruit crop has never been materially reduced 
through frost-damage. A rougher method of orchard 
heating was previously adopted, but it was far less 
efficacious. 

Although the discussion under review deals only 
with the Rogue River Valley, it is stated that the 
effectiveness of orchard heating, where properly 
handled, applies with equal force in preventing 
damage by frost in Western Oregon and in the entire 
States of California and Washington. Detailed 
studies in southern California show that orange 
groves can be protected against outside temperatures 
of 18® F., and the protective value of heating is gener- 
ally accepted by citrus growers throughout the 
State. 

The economic phase of orchard heating has been 
intentionally ignored, although the authors give a few 
convincing facts in support of the cost incurred, and 
they note that, in the Pacific Coast States, orchard 
locating is generally practised only in the colder 
portions of each district. 
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University and Educational Intelligrence. 

London. — Applications are invited for the William 
Julius Mickle fellowship of the. value of at least 200/., 
to be awarded to the man or woman who, being 
resident in London, and a graduate of the University, 
has in the opinion of the Senate done most to advance 
medical art or science during the preceding five years. 
Applications must be received before October i next. 
Particulars may be obtained on application to the 
Academic Registrar, University of London, South 
I Kensington, S.W.7. 

The I'niversity of the WitwaWsrand, Johannes- 
burg, gives in its Calendar for 1924 an interesting 
sketch of its origin and development. From 1916, 
when the Witwatersrand University Committee was 
formed for the purpose of developing the South 
African School of Mines and Technology, first into a 
full University College and ultimately into a Univer- 
sity, progress has been very rapid, the number of 
students in each of the years 1916 to 1923 having 
been : 77, 173, 191, 301, 635, 812, 983, II06. The 
University, formally opened in October 1922, has 
now fully organised Faculties of Arts, Science, Medi- 
cine, Commerce, Engineering, and Law, and a teach- 
ing staff of a hundred professors and lecturers. 

Tmc United States National Research Council has 
published in Bulletin No. 38, particulars of more than 
400 foundations of fellowships and scholarships for 
atlvanccd work in science andf technology. The com- 
pilation is provided with a subject index which shows 
that about 170 foundations are for research in pure 
science, 140 for research in technology, and 65 for 
medical research. A comparison with Appendix xxiv. 
of the British Empire Universities Yearbook seems to 
show that it is a much commoner practice among 
American than among British universities to admit 
to candidature graduates of institutions other than 
those in which the fellowships, etc., are tenable. The 
practice has obvious advantages, especially in the case 
of a university which has achieved pre-eminence in 
the advanced teaching, or facilities for the advanced 
study of, one or more branches of knowledge. From 
one point of view it is complementary to the practice 
of giving travelling fellowships. 

An Education Week is being organised for Novem- 
ber 17-23 by the United States Bureau of Education 
in co-operation with the National Education Associa- 
tion (representing the school teachers of the United 
States) and the American Legion. The celebrations 
are to be distributed over the week thus : Monday, 
Constitution Day — “ The Constitution : the bulwark 
of democracy and happiness ** ; Tuesday, Patriotism 
Day — “ The United States flag is the living symbol 
of the ideals and institutions of our republic '* ; 
Wednesday, School and Teacher Day— The teacher : 
the guiding influence of future America ** ; Thursday, 
Illiteracy Day — “ Informed intelligence is the founda- 
tion of representative government ** ; Friday, 
Physical Education Day — ** Playgrounds and athletic 
fields mean a strong healthy nation ** ; Saturday, 
Community Day — “ Service to Community, State, 
and Nation is the duty of every citizen '* ; Sunday, , 
For God and Country Day — Religion, Morality, 
and Education arc necessary for gooa government.** 
For each day. appropriate topics and slogans afe 
suggested. Conspicuous among those for the first 
tAvo days are the following : Revolutionists, com- 
munists, and extreme pacifists are a menace to our 
constitution's guarantees of life, liberty, justice, 
security, and opportunity ; the red flag means death, 
destruction, povertv. starvation, disease, anarchv. 
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Early Science at the Royal Society. 

September 6, 1664. Sir Robert Moray produced a 
letter of Mons. Huygens, dated at the Hague, mention- 
ing an instrument devised by him for measuring the 
velocity of descending bodies ; as also, a new observa- 
tion concerning Saturn, made the last spring at Rome, 
by Campani, viz., that the circle of Saturn had covered 
a part of its sphere above, and had been covered 
thereby below, even with a little shadow upon the 
circle below, and upon the sphere above : which 
observation Mons. Huygens looked upon as confirm- 
ing his system, which himself had made. 

1666. Sir Theodore de Vaux presented a paper of 
enlumiheure which was recommended to Mr. Evelyn 
to peruse. This gave occasion to mention that Mr. 
Povey had intimated, tliat, upon the society’s desire, 
Mr. Peter I-ely, Mr. Cooper, and Mr. Streeter would 
perhaps not be unwilling to communicate to them 
the several curiosities and varieties of painting. 
Whereupon it was ordered, that Mr. Povey, Mr. 
Evelyn [and others] should be desired to meet and 
consider together what particulars were fit to inquire 
into, and thereupon to discourse with the said masters. 

September 7, 1663. Dr. Wilkins put the company 
in mind to improve their former consideration of 
making an history of the weather, in order to build 
thereupon an art of prognosticating the changes 
thereof : And he suggested, that it might be re- 
commended to some of the members of the society, to 
make constant observations, at least of the most 
considerable changes of weather : in order to which, 
Mr. Hooke was desired to engage therein, which he 
did ; and Dr. Wilkins undertook to recommend the 
same to Dr. Power. It was also thought proper that 
Dr. Wren should be written to, to send to the society 
a scheme of his weather-engine, formerly proposed, in 
order to see whether it needed any addition or not. 
Sir Kenelme Digby related, that Dr. Dee by a diligent 
observation of the weather for seven years together, 
acquired such a prognosticating skill of weatlier, that 
he was, on that account, accounted a witch. — Mons. 
Huygens presented a paper from his father Mons. 
Zuylichem containing a description of a new kind of 
candlestick, by means of which, the candle upon it 
gives more light than two torches together, consumes 
less wax, • frees from the inconvenience of snloking in 
the narrowest room, and needs no snuffers. The 
paper was ordered to be translated from the French. 

September 10, 1662. It was ordered, that at the 
next meeting experiments should be made with wires 
of several kinds of the same size, viz., silver, copper, 
iron, etc., to see what weight would break them ; 
Mr. Croune being appointed curator of this experi- 
ment. — Dr. Wren was reminded of prosecuting Mr. 
Rooke's observations concerning the motions of the 
satellites of Jupiter. — A proposition was offered by 
Sir Robert Moray about the planting of timber in 
England, and the preserving of what was then growing, 
September ii, x66x. Two committees were ap- 
pointed to propound experiments, one consisting of 
Dr. Goddard, Dr. Wilkins [and others] for the city 
of London ; and the other consisting of the lord 
Viscount Brouncker, Sir Robert Moray, Sir Paul 
Keile [and others] for Westminster. 

September 12, 1679. There was a discourse about 
ways of vision, from the assertion of Mr. Hooke, that 
a man used to see things always inverted would in 
time judge, that he saw them as they are. Sir John 
Hoskyns remarked, that looking at the sun or stars 
through a small hole made in paper caused them to 
appear less than to the naked eye. Dr. Croune gave 
the reason of the sun's appearing bigger near the 
horizon from the dilating of the pupil. 
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Societies and Academies. 

Paris. 

Academy of Sciences, August 4. — ^IM. Guillaume 
Bigourdan in the chair. — ^A. Lacroix : A new type of 
meteoric iron found in the desert of Adrar, Mauritania. 
— F. E. Fournier : An unpublished safety manoeuvre 
for preventing collisions between steamships during 
fog. — ^A. Haller and R. Cornubert : Study of two 
symmetrical and unsymmetrical dimethylpentanones. 
Symmetrical dimethylcyclopentanone condenses with 
benzaldehyde in the presence of hydrochloric acid, 
giving a compound C2iHa20a : the unsymmetrical 
dimethylcyclopentane behaves differently, giving a 
true benzylidene compound. — Gabriel Bertrand and 
Hirosi Nakamura : A new case of physiological muta- 
tion in mice. — P. Sergesco : Some inequalities of 

I. andau and Lindelof concerning monogene functions. 
— J. Cabannes and A. Lepape : The diffusion of light 
by krypton and xenon. The polarisation of the light 
diffused transversely by a pure inert gas is not total. — 

J. Guinchant : R6le of the atmosphere in the pro- 
pagation of Hertzian waves. Effects analogous with 
mirage in the case of light waves can be produced with 
Hertzian waves. The state of the lower atmosphere 
may be an essential factor in the propagation of 
radio-telegraphic waves. The changes m intensity 
and of direction of the waves, the differences in receiv- 
ing during day or night, and influence of the season^ ■ 
may be readily explained by normal mejteorological 
variations. — Andr6 Job and Rend Reich : The 
catalytic activation of ethylene by/ organo-metallic 
nickel. A solution of phenylmagi^esium bromide, to 
which a little anhydrous nickel chloride has been 
added, rapidly absorbs large yolumes of ethylene. 
Subsequent acJdition of water gives ethane, ethyl- 
benzene, styrolenc and diphenyl, but no benzene. — 
H. Gault and Mile. M. Urban : The soluble cellulose 
esters of the higher un saturated fatty acids. — ^Max. 
and Michel Polonovski : /'Phe nitroso and benzoyl 
derivatives of eserine.— Cfi. Maurain and L. Ebl6 : 
A photographic recording seismograph with three 
components. — MM. Rothd, Lacoste, Bois, Mile. 
Dammann and Mine. Hde : Study of the propagation 
of the La Courtine explosions. — E. F. Terroine, Mile. 
S. Trautmann and R. Bonnet : The energy yield at 
the expense of the carbohydrates in the growth of the 
higher plants. — L. Emberger : jPytological observa- 
tions on the bulb of Lilium candidum, — ^M. Couvreux : 
New observations on the photcjunotor reflex. — P. 
Vlds, P. Reiss and E. Vellinger\ Potentiometric 
measurements of the Pn of the substance of the eggs 
of the sea-urchin. For the crude egg^substance, the 
Ph appears to be between 5 and 5*5 before loss of 
carbon dioxide ; it rises to about 6*2 when this gas has 
been eliminated. — Ch. Dh6r6, A. Schneider and Th. 
Van der Bom : The photographic determination of 
the fluorescent spectra of haematoporphyrine in 
various solvents. — J. R^gnier : The variation of the 
anaesthetic power of cocaine hydrochloride as a 
function of the proportion of hydrogen ions. The 
rapidity of anaesthesia is much more rapid for alkaline 
than for acid solutions. With high Ph, anaesthesia is 
complete in two minutes. 

August II. — ^M. Guillaume in the chair. — ^A. 
Lacroix : The meteoric irons of Senegal and the 
Sahara. — ^A. A. Guntz : The energy set free in 
phosphorescence. 

Calcutta. 

Asiatic Society of Bengal, August 6. — Satya Churn 
Law ; Parus major cinereus breeding in the 24 
PerRhanas. Two instances of the breeding of this 
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bird iji the* suburbh of Calciittzi in the* district of 24 
t*crghaiias arc n*« orded. UiUicrb) tlicre was nothing 
on rt‘r.ord about its nidilication in this district. — Satya 
(,‘Jnirn Law . Killidasa and the migration of birds. 
MigratKMi in.iy iiot liavc been understood by Kalidasa, 
but tile plicnuniemm itself did not escapo ""him. 
S('att' nd al)out in his works are passages uii- 

niistakably lefer to thi 1 peculiar feature of< bird-life, 
and theiV are many expressions relating to birds 
which can be explained oidy with refereii'ce to the 
migratury phase of their life. — I^iisvesvar Bhatta- 
charyya The age of the Padina. JJterary and 
historical argument in support of the thesis that the 
‘Pa-dina or lovyer. course of the (ranges grew to its 
present size udjtVduring the i6th century a.d., as 
commonly hcld^ fe'tJt perhaps during the i^th, or even 
ijth, eentury.'^&iihala Charan Law: Ihe Ai^makas 
or Assakas itt aii^eut India. A discussion n*garding 
the name and.oxmn pi the Assaka tribe and a brief 
account of its ira^ftional history as may be gleaned 
from P.rahiniM^ --and Biuldhisl litcua'ture.— J. H. 
Hutton : Some jpftTVed stones in the Jiayang Valley. 
J^es(;rii)tive known group of carved menhirs 

at Kasoinart*pijiLthar near Jaiuiigiri, hitluTto only 
known from a--Wiet description by Ploch in 1905. A 
comic \i(ni inav between the stones and surviving 
ceremonies Naga trUBes. - A. Grignard : Our 

Komanised ,’M^dUstani-Knglish dictionaries : their 
partial ine^^iSfenpy and its remedies. — Idly Strickland- 
Anderson,: notes on the customs of the Khasi 
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Diary of Societies. , 

MOypA r, Skptemher 8. 

iNSTiri’TKOK MKi'ALs(at. Iiistiluliou of Meclinnical Engineers), at 8 r.M. — 
W. .M. Cor-.e : Recruit Develojiments in Non- li’crroiia Metallurgy in the 
United States, w'itli Sjicciril Itefercnce to Nickel and AliiniiniuTii-Bronze. 
(Thiid Annual .\utumii Lecture.) 

TUESDAY^ Sectkmbek 9. 

iNHTirirrK OF Mktai..s (at Iiiblilutioii of Mechanical Kngimier.s), at Id a.m. 
— R. .1. Anderson and K. G. Fahlinau : A Method for measuring 
Internal Sircss in Brass Tube,a. D. H. Andrews and I’rof. J. Johnston : 
The Application of the Ideal S^luhility Curve to the Interpretation ot 
Equilibrium Diagiams 111 Metal’ Systems. — Dr. G. 1). Beiigongb and R. 
.May : Seventh Report to the Corro.sion Reaearch Committee of the 
Institute of Metals,— E. H. Dix, .Ir., and Lieut. A. J. Lyon : Com- 
parative Results on Coiqier-Silicon-Aluminiuin and other Aluminium 
Alloys as obtained on Separately Cast S])ef;iriions and Sjieciiuens- cut 
from a t.'raiikcase Casting. — I). M. Fairlie and (j. B. Brook : The 
Deteniiinatioii of Soilinm in Aluminium. — R. Genders : The Extrusion 
of Bra.ss Rod by tho Inverted Proc,es.s. — Dr. D. Hanson and Grace W. 
Ford : Invostiguif ion of the Elfec.t.s of Impurities on' Copper. Part II. 
The Ettect of Iron on (kipjier. - 1). H. Ingall : I’he Relatfonship 
between Teiusile Strength, Temperature, and Cold-Work in some Pure 
.Metals iiiid Single Solid Solutions. — Dr. IT. Moore: The Ell'ect of 
Progressive (’oki-Rol ling on the Brinell Hardness of Copper. — Sir 
Thomas K. Rose and J. 11. Watson : Experiments on the Working of 
Nii'kel for Coinage. F. \V. Rowe : (a) Some Experiments on the Effect 
«if Casting 'I'emperature and Ileat-Treatniont on the Physical Properties 
of a High-Till Bronze; (/<) Some Flxtiorinients on the Influence of 
Casting Teniporatiire and .Mass on Iho Pliysical Properties of Admiralty 
Gun-Metal. Toinojiro Tanabe : Studies in the Aluminiuin-Zinc System. 
— T. H. Turner and W. E. Ballard : :MRtal Spraying and Sprayed 
Metal. (A selection of above Pajiers will be prcsente«l in ab.stract and 
d)scu.s.SKd.) , 

T-NsriTOTK OF Makink Enoixi;kr.s, at 6.30. — J. ly. Hoflg.son ; The 
Measurement (»f Pressure. 

WEDNESDAY^ Seftk.mber 10. 

Institute of Metals (at Institution of Mechanical Engineers), at 10 a.m. 
— (A .seleiition of the I’apers given above will be pre.sented in abstract 
and disciussed.) 
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scientific and religious doctrine. The\4j^6sphere. of 
this clerical conferia|ge' was totally differfentJ: from that 
of other ccclesiasti* congresses where^scieitfific 
tions have been under discussion. 
almost complete absence of traditional ^^up^8it^| 
— in fact, there seemed to reign, a detei^inatioi^ 
get back to first principles, and build the Si 

foundation as that on which scientific tcachihgris' I 
namely, the ultimate nature of things-^^ift >a wp* 
the structure and meaning of the universe. 

The functions of religion and science, are 
both theoretically and practically, but;;it,; i^nis 
us that both are equally necessary 
of the human race. Religion differs in^it^^^eorejk 
aims from science, because the aim 
constant pressing forward to the 
truth, whilst that of religion is the. :ho^ 
transmitting to posterity of trut]b^,>(£at^^'^^ 
been ascertained. On the pra^ltical 
of science is to adapt man /ever more ,;^ 5 ej^ 4 to his 
environment, and, so far as he can masj 
the environment to him, w'hilst that of j 
furnish th sanctions for tl^e laws whicbkJl 
together. It may perhaj^is be objecteii^^^t^ the 

delights of scientific invest'igations are .af^ 

the man who pursues therm iu all th^i 
without any assistance froihi religion 
is undoubtedly true, but it do^sj^not 
For scientific work is imp^sible exb 
ment of a civilised society, and the 
a society implies the performance ofejtt 
monotonous and uninteresting work#"^ 
to crush religious belief, and thus to persdid^^ 
perform this work to persevere in the absenpe of ribe 
comfort and hope supplied by the Church, has proved 
a disastrous failure every time that it has been at- 
tempted. We have just witnessed the last of these 
attempts, that of the Bolshevists in Russia, which 
has resulted in consequences patent to all the 
world. * 

The conference was opened by an address by the 
president, the Very Rev. W. Inge, Dean of St. Paul’s, 
who is distinguished above most other Churchmen 
by his knowledge of and sympathy with science, and 
it was closed by a sermon delivered by Canon Barnes, 
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sf’icntifn; man and a fellow of the Royal Society^efore to rise up to meet adverse circumstances and, by 
lie entered the service of the Church, ' 'f ^ {-adapting itself to them, to overcome them ; and that 

Tf religious beliefs are founded on an ineradicable .the powers acquired by the parents are transmitted 
element in human nature, then nothing can be more to the children. Evolution, therefore, in the proper 
disastrous than an * irreconcilable cleavage between sense, is a vital phenomenon which can be exhibited 
these beliefs and the teachings of science. It is, as only by living beings, and to use it to include the 
Dean Inge said, an “ open sore,” and he added that physical and chemical processes involvecj in the cooling 
to contribute in some measure to the healing of the of a heated globe, for example, ks did Herbert Spencer, 
sore was the main object (d the conference, but is to enijity it of its essential meaning. In principle, 
religious truth is neressarih' expressed in terms of therefore. Prof. MaePride and Pr6f;;ljaldane agreed, 
the “Weltanschauung” of the 'period at which it The president in his openinjg ..adidress had touched 
was first firomulgated. 'flu's “Weltanschauung” is j on the limitations of scientific explanations. Science 
just the science of the time, and as it becomes changtd | knows nothing of origins or ends but. only of processes, 
the religious truth is left embedded in a setting of In a rigidly defined mechanical system, change and 
outworn ideas. Tlie aim, therelore, of the rec'oiK iler j adaptation are impossible; moreoyer, if the cosmos 
must be to extract tlie “ timeless J.ement ” in rtligion as a whole is regarded as a mechanical system, then 
from this setting and express it, so far as possible, in it is not self-explanatory, for it is not'\ static system 
a pun* and unadulterated form, 'fliis clement Dean hut is “running down.” No reason cap be assigned 
Inge finds in the “ vtdues ” -goodness, truth, and why it should not have already reached equilibrium if 
beauty. These he declares to be tin; most real things wc postulate an indefinite period of past time. There 
in the universe : from their permanence he deduces must be something permanent behind it — and this 
not only the cxistenc'e of God in whom they are something which the religious soul .quests for, and 


completely realised, but also th(* permanence of those 

•me*.. ^ts in us which rcsi)ond to these values and sei‘k 

r their ^ expression. 

Profs. Haldk Mae bride were invited to the 

lufertnicc as sympathetic* outsiders, 

\ order to state as ])Ohsihle the modern 

ositions on vitalism ^ u stut. Prof. Haldane 

mplwtically msct u 


iinnot be exp 


iuiit”'- -- . .-I Ip to eWi ' r' mechanical ])rinciples— it 

s theoretically pf^ssi - ■••i'‘o' ()nv^trucl a series of imagin- 

..rj. machiivea ^ aii« -r wlii.-l. .vHI simulaK- more 

d.»iy 

our knowledge o rj.. ndls of these actions grows, 

so the machines complicated — 

and the futility o . whole procedure is shown by 

the fact that whatever ( an be given of 

the ‘ mech whi('h these machines come 

into or how these supposed intricate structures 

emerg^^ f from the egg. Prof, iflacbride pointed out 


to which it believes itself to be akin, is God. Prof. 
De burgh’s paper connects at this point with Dr. 
Inge’s address ; for he dealt with the stupendous 
subjects of God, time, and eternity. In a most brilliant 
essay he pointed out that the idea of time as a mere 
flux of vanisliing “ nows ” is' inconceivable and self- 
contradictory — that there must be a permanent basis 
underlying it, and this permanent basis he identified 
with eternity. He thought that whilst an “ Absolute ” 
of some kind was a necessary postulate of reason, we 
re(|uired the religious experience to convince us of 
the existence of God. This wc think rather dangerous 
reasoning. The word “ God ” is just the name given 
by the plain man to the reality behind the complex 
of circumstances surrounding him, by which he is 
limited and controlled, He is conscious of strong 
desires, and conceives purposes in the execution of 
which he is frequently frustrated ; therefore in the 
world around him there is an “ other to which he 


tlui< Mss. ^hj. acceptance of evolution necessitated the entire is frequently opposed. On any theory of evolution 
recasting of tlic Mosaic cosmogony and of tlie doctrines his own nature and personality have somehow been 
of sin tand the fall set forth by St. Paul, and he also evolved out of this “ other,” Can the stream rise 


directed attention to the great outstanding difficulty higher than its fountain ? “ He that planted the ear 

in the way of any theory of a beneficent Author of the shall He not hear ? ” 


universe, namely, the eruelty and carnage involved Of course, it may be objected that these searches 
in the elimination of the unfit. On the other hand, for the ultimate, these aspirations after union with 

whilst giN’ing a resume of the well-known evidence for the divine, can never give us anything but pleasant 

animal evolution. Prof. Macbride pointed out that dreams, whereas science supplies us with solid facts 

natural selection gives no explanation of the on which we can depend. This contrast between the 

process any more than the pruning-knife can account certainty of science and the vagueness and uncertainty 

for the forces of growth in the plant ; that the driving of religion sounds obvious, but we are not at all sure 

force of evolution is the power of the living being that it will stand critical examination. After all, 

NO. 2863, VOL., 1 14J , 
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what are “facts”? “The ordmiy ,said .that> I >-faith i s- j^ ideteirminatioh to :S^ke;.^ery thing bn tlic 

acute philosopher ^^cTaggart^;“ to be real and 

facts; but when wc analysb^ jtKeseJ^faqts turn ^eternal/ In tni^bfeitua^^ 

out to be a compound of s^satiohs and thoughts.'* in Nature and written by his*pu]^,{ij;|;§^ Michael 
It is vain for the physiologllt to point out that con- Foster, there appears the scntencej'^rgli]ting ‘ to the 
sriousness appears in^fa&te as a mere cpiphenomcnon problem of the survival of the soul:'%f^iixley was 


associated with the chemical changes in certain organic 
compounds. VVhen^he uses reasoning like this, he 
implii'itly separatesL his own reason and perception 
from tJie rest o^^he' “world, and views the workings 
of other consc&W^Tbeings from the outside. “ I can- 
not conceive ofj^matter,” said the candid Ifiixicy, 
“ apart from mihS^ to picture it in.” To quote another 
Cambridge phitopojpher : “ From one point of \dew 
consciousness appears a temporary phenomenon associ- 
ated with certain yorms of matter, but when w^e look 
at it from another point of view it ’swallows every- 
thing else. Both, views arc true, and w'c do not 
realise what a wonderful universe we dwell in till we 
have grasped this fact.” 

Religion is spfnetiracs regarded from the evolutionary 
point of view as a defence mechanism which has been 
brought into being to support and encourage the 
communal life' of the tribe, but r<*ason and its product 
scientific knowledge may, w'ith equal justice, be 
regarded as a , food-getting mechanism evolved to 
enable us to feed ourselves, and in no way to be con- 
sidered as capable of giving us accurate information 
about the universe. Indeed, if we for a moment 


convimx'd that science could never'^witH* all its 
endeavours avail to raise one corner of the* veil con- 
cealing tliat dream bv whi(’h our life is rburided.” 

Perhaps we may best sum up the wBpIeJmatter m 
the words of that scientific theologian, Hanikck : 

“ In spite of intense elTort our modern thinkers have 
not succeeded in developing a satisfactory system of 
ethics and one corresponding to our - deepest needs 
on the basis of monism. They will never succeed in 
doing .so. If this be atlmitted it is in the last re.sort 
a matter of indifference with what names we designate 
the two sid(‘s of the dualism which, as moral and 
thinking men, we encounter — for instance God and 
the World, Mere and Hereafter, Visible and Invisible, 
Matter and Spirit, Necessity and Freedom. Unity can 
be experienced and one side can be subordinated to the 
other, but this unity is always reached by’ a struggle 
in the form of an endless problem which,,, ;can only 
be approximately soivc'd, and never by the^refinement 
of a mechanical process. We are not able to bring 
our knowh'dge of time and space in tO’Jth^ 'unity of a 
consistent Weltanschauung wdth our inner ’life. Only 
in the p(?a.ce of God whicli is higher thab^^all reason 
can wc catch a glimpse of their ultimate upiity,Jc 


assume the validity of our own sensations and view 
our fellow-man^ from without, what ground have wc 
for supposing ithat his sensations will, gi^'e him any 
accurate picture of the world around him ? Mow can 
a vibration irvJthe ether impinging on a retinal cell 
and setting up,' .therein chemical changes which result 
in tlic “ stimulation ” of a nerve cell, and the trans- 
ference of this ‘‘ stimulation ” to the brain, give any 
information as to the nature of the body from which 
the vibration* proceeded ? Yet, if we do not make 
this assumption, there is an end to science. If wc, 
therefore, fpJlQj^ing our natural instincts, trust our 
senses to,J^^^s..what the universe is like, why should 
wc not trus|?.^^r religious instinct as to the kinship 
between OurJ;pym spirits and the Ultimate Reality ? 
The questio^^ therefore, of the “ validity ” of our 
knowledge’ l^st be separated from all speculations 
as to its eyolujibhary origin. 

^'hc fundamental difficulty of the whole situation 
is that the science and the philosopher alike 

strives each tb construct a complete system to include 
the whole universe. The humbler and more correct 
attitude is that of Huxleyan agnosticism, which, as 
Rrof. MacBride pointed out at the conference, is 
entirely compatible^^i^^^^ChrisMan faith ; for this 


The Rarer Elements. 

Chemistry of the Rarer Elements, By Prbfc;^^^mith 
Hopkins. Pp. vii + 376. (Boston, New^'York, 
Chicago, and London ; D. C. Heath and^C)5^i924.) 
net. 

T he readcr\s interest will be aroused even 'before 
he has opened this volume ; for he i^ill doubt- 
less be curious to learn which members of th^^felemehtal 
series the author has decided to group togetfer' under 
the rubric of “ rarer elements.” The prefacb^Xlirriishes 
a .satisfactory definitioii. Prof. Hopkins has^aken as 
his province “ those elements which are little known 
either because of scarcity, neglect, or ignorance.” 
Ilis object has been “ to call attention both to the 
advances which have recently been made in ojjr know- 
ledge and also to the need of further research in the 
development of many of the less familiar elertiqhts.” 

It must be confessed that, to the nbn-specialist, 
many of the books hitherto written about the rarer 
elements arc more than a little dry. Befor|^' opening 
them, the would-be reader has a foreboding — often 
justified in the event — that he will find within the 
covers simply the usual accumulation of febtk carefully 
grouped under certain set headings : facis^ individually 
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inii>ortjnit, vvliiclT seem to resist any attem^^t^f^ 
tlicm into an}' far-jjeachinjg and 
ai)|)iir('nt in(•oh'erc*ricc^‘of tfie data attains its ciilmiriaf^ 
tion in the caSe of the rare earth group, where, although' 
the proiKT 'ejernenlal sequence is indisputable, no 
/generally accepted system lias yet been evolved which 
will bring the elements into line with each other or 
with the remaining forms of matter which w^c know. 

There is another pitfall in the path of a writer upon 
th(! rarer elements. Owing to the fact that he is 
making an arbitrary selection from the material, he 
runs a grave risk of isolating the elements with wdiich 
he deals from their commoner brethren ; and in this 
way he tends to produce the impression that these 
rarer elements stand in a class by themselves, that 
gallium, for example, is in some m} terious way to be 
mentally segregated from the remainder of its group. 

Prof. Hopkins’s book avoids both of these difficulties. 
Ifo gives the' reader a general description of the salts 
of each of the elements with which he deals ; but he 
has resisted , the temptation to insert data sinqily 
because they are known. The result is that his book 
holds the reader’s interest without difficulty, even in 
those places where dulncss might be expec ted lo 
supervenb. ' 

JCven more praiseworthy is the fact that hcj never 
allows;, th^ student to forget the relations existing 
betweb^fee.- elements as a wliolc and the j)articular 
one ^ h^^ ^lundcr disc ussion. The book ojiens with 
a ch^^fflraii' the Periodic System, in which some of 
the suggested forms of the Periodic 'Pablc are 

descri&Cd'^and the possibility of further discoveries of 
new elenients is examined. This forms the frame into 
which fflferarer elements are fitted one by one. But, 
in add|§^i^O this, each section of the book is headed 
by ah;.?3^5^sus in which a general survey is made of 
the grbu^^htaining the special rare elements under 
discusSiO^in that section. Thus the peculiar mental 
partitiptl^^^e tween the “ rarer ” elements and the 
“ commonei* ” elements is never allowed to grow up 
in the min3 of the student. 

Another feature wdiieh makes the book specially 
valuable to the student is the way in which the 
prac'tical importance of the rarer elements is em- 
phasised in detail ; for in some books the impression 
is left ij&l these sul>slances arc mainly of academic 
intercst.^^^rof. Hopkins, without overloading his 
pages, has^succccded in tracing the ramification of these 
rarer elenicnb into commena'al practice; and his 
cluipter^Vannot fail to suggest that we arc as yet only 
on the frontier^ of a great development. As a rule, 
the author deals in turn with the history of the clement, 
its oc'currcnec in Nature, its extraction and metallurgy, 
its propertied, JtS uses, and he terrninates his sections 
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Geology of the United ? States. 

A Text-Book of Geology : for Vsi’^^XUniversiiieSj 


Colleges, Schools of Science, etc.y a\ 
Reader, J^y Prof. Louis V, Pirssoh’ 
Schuchert. Part 2 : Historical QUol 
Charles Schuchert. Second, revil^i 
ix+724. (New York: J. Wiley 
London : Chapman and Hall, Ltd.^f^i^ 
net. 

O RIGINALLY published nine .^ei 
and Schuchert’s Text-book lia^ 
popular introduction to geology .Si 
students, and its well-merited suprem^5| 
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the scron.l yi.Jumc is 

pat-es, a series of palabogeo^SJ|jtl^Sai^5rJia^^^^ been!^ 
introduoec, and the?0zarj^i^^ia5 
sy.stcin, the f()rrnationsJ^W.'v^^jby that name being now 
regarded as the cldsltit^epoch of . the more familiar 
C.Vimbrian. Eozo6fi^^^||iU thought to represent the 
earliest known evid^^i^^jbf calcareous algae. As in the 
first edition, thefd^ffeyo detailed references, but this 
defect is met by:^^indihg to each chapter a list of 
suggestions for fSr^^^feading. It is worthy of notice 
that British worlc^§. pot been neglected as it so often 
is in American^^®c|.^:'„ Moreover, the Period names 
are retained foT^^^pibst part in their original forms, 
and such term^l^lJPermic ’’ are happily given no 
support . ■ ■ 

The treatmenTOf the work as a whole is very much 
broader than ti^/title indicates, for interspersed with 
the stratigraphic|iih'' chapters there are just as many 
dealing with jiSifeohtology. These, with others of 
general interest;J?m^.Such topics as astronomy, biology, 
and evolution,.^TOalte up a composite course of about 
forty-five lectpr^^"; i 

In teaching hijtoiical geology, it is logically but un- 
fortunately necessary to plunge straight away into the 
intricate labyrintlirDf the Archaian ; to start as closely 
as possible to that vague “ beginning ’’ of which Hutton 
could find no c^rfain trace. The difficulty is one, 
however, that can be fairly met and overcome. But 
sound scientific method becomes impossible when the 
subject is made. tp begin with the origin of the earth 
and its pre-geol6gical history. These arc problems 
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and caused them^ to. subside 

unless the magmas were very 

we have any reason to suppose, ^he 

be no lower than the original one, ana|m|^g^ical 

distribution of densities would be ^ 

way that should since have disclosed 

petrology of the oceanic igneous rocks.- , ^^hing the 

light rocks down to great depths doe^^jrjl^i^. solve a 

problem, which is one of lateral,, ngj^vyejftical, 

differences. . . 

Other general chapters deal with coaJ[^;-i|)etr6leum, 
geological climates of the past, man’s pl^ce.'^ . Nature, 
and the age of the earth. Joly’s recent yi^w^^ased on 
pleochroic haloes are referred to but npt^appepted. 
Schuchert concludes that the hour-glass of^.d^^dation 
and sedimentation has not been read correcjtjylby.the 
majority of geologists in the past, and th^t^^^ .earth 
is at least 500 million years old. 

Regarded as a college text-book, pcrhapjjfc^niuch 
space is devoted to speculative matters an^ 
to the economic resources of the systems or.'i^e^^epus 
history of the continent, though these asp^|^,4he 
subject are by no means w^holly neglec^^'.^.^he 
stratigraphical chapters naturally take thei.r.,yliwp;.^- 
spiration from the country of the author, tie 
attempt is made to correlate with Europe. Thc^j^ppeal 
of the book is tlicrefore limited from the poifit of.. view 
of the British student, for whom, indeed, it .is..^^i^uit- 
able as a t . xt-book. It is, however, full of .idea^ for 


that belong more' properly to geophysics, problems 
whicli will be .attacked with success only wlien the 
earth’s age, its ' tiiermal history, the origin of the 
continents, andbther fundamental (juestions have been 
solved with a greater. degree of confidence than is yet 
possible. It will nevertheless be refreshing to British 
readers to find fkat the influence of the planetesimal 
In pothesis and of its author’s more personal opinions 
is now apparently steadily waning. Tliis is mainly the 
result of critieii^jns by Daly and Barrell, the latter, 
before his lamented death, having clearly influenced 
the teaching pSP'^ttfe book. Although no mention is 
made of the wptjc.^pf Harold Jeffreys (whose new book 
on geophysics 'fSpjaves no excuse for that omission 
in future), the^'Scfiiclusion that the earth must have 
passed through fa fluid state is accepted for other 
reasons. . 

A very interesting chapter deals with the perennial 
question of the permanency of the continents, but the 
probItun of their ori^fi is not solved by the speculations 
offered. The difficulty is;. essentially to explain the 
lateral differences off density; between the lighter 


teachers of the subject ; it may be . co^fldj^ntly 
accepted as the most up-to-date and aut^jj;i^|k.tiye 
surnmar}^ of the geology of tlio United ^^tates,^^^§j^j,jt 
is conscqutmily worthy of a place in every. i;;(0fgr6hce 
library. Arthur IIoj^aiE^ . 

Co-ordination of Numerical DaftlSS^- 

The Calculus of Observalio.is : a Treatise on' , 
cal Mathematics. By Prof. E. T. Whittaketl^l^B G. 
Robinson. Pp. xvi + 395. (London, Glasgow ■ and 
Bombay : Blackie and Son, Ltd., 1924.) net. 

A set of numerical data, whether obtameil^ from 
theory or c.xperiment, gives rise t 6 \. 
matical problems of interest and importanc^^;;.l'he 
consideration of these problems now forms an important 
branch of pure mathematics : apart from this,;^Some 
knowledge of them is required by workers in many, fields 
— ^astronomers, meteorologists, physicists, engfeeers, 
naval architects, actuaries, biometricians, ^d^ statis- 
ticians. Until recently the subject has i;^<^iye<J but 
little attention in the mathcrnatic^Ld^padmcnts of 





NATURE 


[September 13, 1924 


British universities. During the last v' When the, Edinburgh laboratory was founded in 

ever, interest in it has Been thdrougHFP^touSi^T: :^i9i3^* a trm^^^^ far as possible, of every 

' S|3edally in the Universities of London anif ^^inburgh!!; ^ethdcl which had bedii proposed for the solution of 

the problems under coiiSideratidn; and many of these 
methods wercjgraphical. ' 'during the ten years that 
have elapsed since then, th^^n^hical methods have 


To I'rof. Karl ]\*arson, head of the Department of 
Ap])ht‘d Statisties at University College, London, is 
due the credit of organising a mathematical laboratory 
f(»r dealing*' systcmati(\'illy witi numerical problems, 
louring the War, Prof. Pearson’s laboratory was 
oeeuj)ied with numeric al work on ballistics : more 
lately it has produced a series of tracts on computation. 
In Edinburgh, Prof. IC. T. Whittaker has also organised 
a mathematical laboratory, and the volume before us 
ma\' bo regarded as a manual of the methods that liavc 

en evolved there. 

The first four chapters, on interpolation and difference 
formultC, are also published as a separate tract under tlic 
title A Short Course in Intm'polation ” (price* 5^. net). 
Toa mathematician tliis section is mueli more convincing 
than those accounts of the subject which aim primarily i 
at the application of interpolation to engineering or 
actuarml work. In particular, the important ( hapter 
on divided differences has not, we think, a|)p(‘ared l.xdorc 
in any English book. Sonu* of the early worked 
examples involve filteen- figure numbers, and seem 
unnecessarily heavy : all the jirinciplcs at stake 
could, be amply illustrated by numbers of seven or 
eight digits. 

Tli^.Tong sixtli (hajiter gives an account of many 
iiscfuPlfhethods of (ibtaining 1h<* nnmcri<'al sclntinn of 
an algebraic or transcendental c(juatinn. In nnmcri<‘al 
woflCji'' Horner’s proerss of Ma'<'cs.si\c a])pn»\iinali()n ^ 
is often found to be less useful tlain tli(‘ root-scjuaring I 
method of Grai^ffc. (.iraeffe's method, unlike Horner’s, | 
is easily adaptable to the location of comjdex roots i 
a problem the iniportam'c <»1 wliu'h has greatly in- | 
creosed of late tiiroiigh its ocrurrern'e in determining j 
the stability of an aeroj^laiu*. W'Jicn an algebraic ' 
equation has only one or two jxu’rs of ('omf)lex roots, 
Graeffe’s metliod is sunieieiit to isolate them without 
difficulty. A rec< iu modifK ati(»n of the method, due 
to Prof. Brodetsky ami Mr. Smeal, enables any iiumlx'r ! 
of complex roots tt) bi’ located : we lK»pe that this 1 
discovery will be adtled to the next edition of the ' 


almost all been abandoned, a^:iKcir inferiority has 
become evident, and at pres^^the w^ork there is 
almost entirely arithnicticaL'":Ni^f previous hook in 
any language contains the matter^Silected here after 
ten years' experience of dealihg'%fili^humerical data. 
I’he authors arc to be heartily Congratulated on 
successfully producing a book tha;pWyes the result of 
so miieli pioneering work. . ' H. B. 

'iff. 



Our Bookshelk. 

Kmeyi^oify Water Supplies for Military y Agricultural, 
and Colonial Purposes : Based on Experience of the 
Mediterranean Expeditionary Former Operations, with 
Special Reference to the use of Drive Tube Wells and 
Drilling. My A. Be(‘by Thompson*. '’V‘Pp. xii + i8o + 
45 plates. (London ; Crosby Lqckwqod and Son, 
1024.) 21, S', net. V'-v 

Possiju.y no problem is of such idtal importance to 
the ])ioiu‘er and settler as that of the location of a 
suitable sourc'c* of water supply for drinking and potable 
purp(».ses : s('areely Ic'ss inevitable is the problem in 
connexion with militai*)' incursions into countries which 
are destiliite of uneontaminated surface supplies and 
ill suitt'd for owrland transport. Therefore, to all 
('lasses of ad\'enturers and exjilorc-rs, whether prospe('t- 
ing, colonising, or expeditionary, Mr. Beeby 'J'homjison’s 
Ixjok, with its valuahle record of methods and con- 
irivamch used in connexion with the Mediterranc'an 
JLxpedilionar}^ Force operations, will come with wel- 
come interest, affording inuch practical precept and 
useful advie(‘. 

Upon di\ iners or dowsers, Mr. Thompson looks with 
see]iti('al e\es. Tie allows some to be. honest, but is 
Jrankly susjiicious of them all and. their methods. 
Their im'on.sisteneies, not ](‘ss than their failures, fill him 
w ith distrust ; yet he is not above letting them have a 
irial. “ Iji the absence of any definite Scientific reason 
for locating a well at a particular spot, the dow^ser 
could he given his chance, and to the author’s know^- 
ledge the location of small supplies has. resulted on 
1 Thompsonis.ceftainI)' fair. 


j several occasions.’ 


work under noli('e. 

Only the first si'ven ('hapter^ will nonnallv he read as 
part of a university und(‘rgradiiate course. A separate 
volume containing this part of the work alone would 

appeal to a wade class of readers. 1 he re>t of the book. | ^yntcr tables, sources of potable water, and the value 
from Chapter viii. (Uiw’ards. forms an introduction to 1 of hygienic measures,* and thereaftei:=: folio W'S a series 

■ of chapters on the driving of tube Wells, drilling opera 


The book pnx'eeds, however, on’.a -'jfnpre scientific 
basi.s tlian any which governs the dowser in his pro^, 
jiostications. 'J'Jie origin of water is, 'discussed, the 
incidence of rainfall, the amount of run-off, the level 


the mathematical theory of statistics, which, nonnallv. 
w'ill bo read only by graduates ('iigaged (jji re.seareh. 
('ompared with the first seven chapters, this part of 
th(' w'ork is too heavy, and the introduetor)* matter 
h ading up to it is inadequate. 

NO. 2§63,;ypL. .ir^;^4 


tions, pumping equipment and water anal.vsis, witJi 
iliustrations from actual experience in Bulgaria, Serbia 
(why docs the author write Servia ?), Macedonia, and 
elsewhere. Full of nractical direcrinn nnri f^vTU'rntion f'll 
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’.Mr. I’lionipson 

attracted notice anc^;m5iiiiy0^^ig^||p'^^ namely, 
“the comparative ' up on 
mountain ranges a|t(|r^ingtperiods of drought when 
those lower down CQp!)^||iced to fail,’’ and he advances 
five reasons, separ^|m^^r collectively, to account for 
the phenorncnon^^l^^uld be interesting to know the 
extent to which ^^S^haractcristic was observed and 
whether it was as to be really remarkable. 

' Brysson Cunningham. 

7V/C P/afi/ A/ka^^(^By Dr. T. A. Henry. Second 
edition. Bpi%^»r^56 + 8 plates. (London: J. and 
A. Churchill|!^^!):'?-=28j. net. 

When Dr. HejS^publishcd the first edition of Ins 
Idant Alkaloids'!./' ten years ago, general satisfaction 
was felt and expjfessed at the appearance in English 
of a really comprehensive work on so important a 
subject, and at the, masterly way in whicii the author 
liad dealt with it.> Since then, notwithstanding the 
general interruption of such work due to the VV^ar, 
many investigaijiiphs have been made and many 
researches published on the isolation, constitution, 
and properties of the alkaloids. (.)ne need only 
mention such examples as the investigation of the 
alkaloids of ergot, opium, arcca. nut, pomegranate 
bark. bcMadonna, cinchona. Calabar bean, ipc('acuanha, 
yohimbe bark ; of the oxidation products of brucine 
i)y r.euchs .and his collaborators, of the ('onstitution 
of ch('lerythrine by Karrer, of chelidonine by (kidamer, 
and so on, to realise the immense amount of mat(‘nal | 
that Dr. Henry had to examine critically and sift in 
the ])reparation of the second edition of his work. 
Th‘ has succeeded admirably. Resea n'hes published 
in (lie spring of this year have re('(‘ived atU’ntion, 
althougli it may not have been possible for him to 
d(‘jd with them so fully as he may ha\ e desired. 

Notwithstanding the large amount of fresh material 
to be dealt with, the size of the volume has not Ixvii 
increased, as that which had been supci-seded has 
been omitted as unnecessary. .Methods of determin- 
ing th(! percentages of alkaloids in drugs have rec<n’ved 
rather less attention than formerly, and rightl}' so 
indeed, it is rather to be doubted whether these could 


Amateurs. By George'^ 

J. 1). Hooker. Seventh editibns^ii^s® 

A. B. Rcndle. Pp. lxi + 606. (Lond®p^ 
and Co., Ltd., 1924.) i2.y. net. ' 

The publication of a new' edition of Bentli^^al|g|bd- 
book of the British Flora ” is of considerable^l^^^ancc 
to students and teachers of botany in Gr^^l^tain. 
Th(;re is no published w'ork which better>5WP^fe an 
introduction to the British flora than this, though 
it can be strongly urged that we now need a'^hfpletcly 
new “ Handbook,” approximately ori*:^5^‘lmcs of 
Schinz and Keller’s “ Flora dcr Schweiz,*^/ b good 
thing that the republication of Bentham ana .ijboker’s 
Handbook has not been undertaken without a jevision. 

Dr. Rendle has most decidedly impro>(ed^the work, 
and in many respects has made it more.jih dcdprdance 
wdth modern knowledge and usage. The tiomSSclature 
now' approximates— after allowing for very ep^idl&able 
differences in species standards — closely tb^^hat of 
Babington’s “ ]\lanual ” (loth edition). .^Mia^ltapter 


in the introduction on vegetable anatom\K atl^pBfay g iO" 
logy has bei n omitted, the ets inology of 
and indications of pronunciation have 
w'hile certain improvements have in 

classification, particularly of the CryptoglS^fepe- 
script ions of the r(‘latively few additions, ?Q|io^^jthe 
last revision, of Jientluimian species ” to the.‘p|^ish 
flora are inserted, and bibliographical referehi^^are 
given to some of the more im]>ortant recent 
on the c ritical genera. In spite of these 
it seems a ])ity that the very “ large ” spccies'sjffl^ard 
has been retained ex eii for the use of beginli^^hd 
amateurs.” Modern ficld-botany tends sd^inUfth 
towards e<''dogy. and systematists often feel tha^hc 
d(!t(‘rmin:> : m of species by ecol( 3 gists is noim|loo 
critical, that the next! of a handboc^k w'ith c 65 |piete 
keys and adajited for ri(‘ld-work, but based Qj ^a^ jcoiif, 
cei3tion of smaller, and often more actual/ 

.greater than ex er. ■ . . 

La Photogra l^hie des roitlcars. Par Prof. J. X^vferit. . 
(Encyclopedic' soientiliciue ; Bibliotheque de^J^iptp-.. 
;rap]iie.) Pp. viii I 300 f 4 planches. (Paris :f'p^ioh / 
Doin, i()24.) 17-60 frs. 


not in the Mtiirc be relegated entirely to tlic books 
that make suclti; assays the subject of s|jc*cial attention. 
Dn the other -ffi^nd, rather more space has been devoted 
to the discussion of such information as is available 
on the relation of chemical cejnstitution to jiliarmaco- 
logical action^', a subject of surpassing interest but 
one in which:, 4L is not yet possible to draw general 
ecjnc'lijsions. Tltc six pages given to the pharmacology 
of the tropane*!, group is a good example of the clear 
and concise manner in which the author deals with 
this difficult problem. 

Dr. J fenry is'.to .be congratulated on the successful 
accomplishment of , his task. All wdio are interested 
in plant chemistry in general, or in the plant alkaloids 
in ])articnlar, will be glad to have at their disposal a 
work of reference that, is thoroughly up-to-date and 
as trustworthy in *lts information as it is possible for 
such a work to be.’ 


The phoi(3gra|.)hy cjf colour is a subject that has been; 
gradually growing in importance and extent, ijti^g 
the last few det^ades, so that the time has corhq^nen 
it may well be trcatc'd of in more detail than is pQ^^iblc 
in nmde rate-sized manuals of photography in geij^Tal* 
This volume is therefore a welcome addition tb’’^oto- 
graphic literature. The author deals first with light 
and colour, including the transmission, refraction, 
diffraction, interference, and absorption of light^,.the 
produc:tion of spectra and their uses, and w'ayehnotidn. 
The reproduction of colour by interference, dispersion, 
and by three-colour and two-colour methods fpllows, 
with practical instructions and theoretical considera- 
tions. Processes that have only a classic or historic 
interest arc treated of sufficiently, but the,^:special 
adaptation of methods to photomechanical, processes 
is not included. The book is w^dl and useful!^. illus- 
trated, and has four good plates in 
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Letters to the Editor. 

\The Efliicr docs not hold himself responsible for 
opiniiuis expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the 'ivriters of, rejected manuscripts intended for 
this or any other part of Na'I UKE. No notice is 
taken of anonymous cummufiications.] 

f 

The Assljinment of Lines and Term Values in 
liery ilium 11 and Chirbon IV. 

W'jv have alrendy |)ul)lislic(l ])riolly the inclliods 
hy uliuJi we Ji.ivc recently ]>een able to determine 
willi cerliiiiity tlic degree of ionisation of the atoms 
giving vise to many of tlie lines t)f the spectra pro- 
( bleed by our hot sp.'irks,” and in the case of Boron 
111 the method by which tlu* “ 'rerni Values have 
been worked out (Broc. Xat. Acad., iMay 15, 1924. 
Se(^ also forthcoming articles in l^hysical Review and 
rhil. Magi). 

d'he object of the present note is to make a pre- 
liminary report upon the application of the same 
methods to the determination of the chief character- 
istics of the spectra of the “ strip]K‘d atoms ” of 
beryllium and carbon (Be,, and C,^). 
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With the aid of the foregoing term values, and 
those which we ha\e .dready jiublished for stripped 
boron (B,,,). it becomes possilile to arrange tables 
for the stripped atoms Li,, Be,,, li,.,. Cn, precisely 
similar to those which I ’ashen and howler have 
arranged for the series \a,, Mg,,. Al,,,, Si,\. Such 
tables (3 and 4) follow. 

'r.MiT.F. 3. 

(See cipiatinn 2, tmr paper "Some C tiiispicnous 
Successesof Ihe I’.ohr Atom and a Serious Dilliciilty. ” 
forthcoming nmuber Rhys. Ikcv. 

V tiTin value. 
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R. A. Millikan. 

; I. S. Bowen. 


Norman Bridge T.aboratory of Physics, 
California Institute, I’asadena, Calih, Jtily 


The Scorpion Spermateleosis. 

In two recent letters to Nature (July 12 and 
August 2) Mr. X'ishwa Nath has referred to the results 
obtained by two of my students. Mr. Nath finds 
himself unable to support the statement of Prof. 
Bhattacharya and myself, that in the - scorpion 
spermateleosis " tlie mitochondria form the sperm 
tail directly." It should be pointed out that the 
findings of I’rof. Bhattacharya and myself directly 



support the previous work of Prof. E. B. Wilson, tlic 
distinguishefl American cytoJogist. 

So Jar as we are concenietl, our material is very 
clear and easy to study, and we feel sure that if INfr. 
Nath examines his slides more carefully, he will find 
that Wilson has given the correct interpretation of 
the scorpion spermateleosis. 

Herewith we give hmr phf)tomicrographs of our 
material. In big. i the mitochondrial spheres of the 
.spermatids (;;/), after becoming partially fused, 
elongate to form a number of Icaf-like structures (the 
mibisome, nclicnkerii, etc.), shown well at w.r iu h'ig. 2. 
The nucleus at this stage elongates rapidly (\), while 
the Icaf-hke mitochondria further elongate to form a 
club-shaped structure (logs. 3 and 4) which event uallv, 
]>ecoming more attenuated, Vorm.s the tail as claimed 
by W'ilson. In hdg. | the nucleus, N, is parti v out of 
focus, but joins the mitosome at m, and passes back 
to the axial filament (/), which is embraced by 
residual protoplasm containing the Golgi bead. 
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Mor( (n t'r, if the mitochondria are rejected, as Mr. 
Nath’s letter suggests, one would ejcpect to find. 
e\ idciicti for tliis in the residual protoplasm, as has been 
done in piilmonate molluscs (Gaitenby): If sloughing 
occurred at cdl in the spermatids overloaded with mito- 
chondria, it could only apply to the very tail end, and 
certainly only after the middle piece had been formed 
diroctls' from mitocliondria. 

IJotli Prof. Bhattacharya and I are hoping to 
demonstrate our material before the Royal Micro- 
scopical Society this winter session. We shall be 
very glad to see Mr^ Nath there, and to witness his 
demonstration of tail formation in scorpion sperma- 
teloosis, by any method other than that described by 
Wilstm and Bhattacharya and myself, (^ur paper on 
the scorpion spermatogenesis is being published in 
lYoT. (jregoire's Jubilee Number of Jai Cellule. 

With reference to Mr. Nath’s observations on Miss 
S. J >. King’s letter on the Oogenesis of Lilhobius,” 

1 should say that Miss King has carried out her 
investigation under my supervision, and 1 have 
c\j.nnincd many of her slides. 1 feel sure that her 
account is the correct one. The scheme of oogenesis 
ior Lilhobiiis, worked out b}* Miss King, agrees with 
I log ben’s previous researches on insect oogenesis, and 
broatlly with my own work on Saccocirrus (Archi- 
aniu'lida). 

-Mr. Nath mentions that in " Saccocirrus (Gatenby)” 
jhe C/olgi bodies undergo fatty degeneration. Thi^ 
is incorrect : what I did write was (O.J.M.S. vol. 06 , 
p. 13) that, “ From the method ami time of appear- 
ance of tlic fatty yolk, I believe it is formed from the 
(mJgi bodies, but 1 admit it is impos.sible to make a. 
IrusLwoi thy statement in such unfavourable material.” 
'riic whole point of iTiy vSaccocirrus work was that the 
yolk is nucleolar in origin. 

There is one point mentioned by Mr. NatJi 
which is really of interest and value, provided his 
{d)scivatioiis are correct, and .1 sincerely hope that 
tliev are. In a list of animal groups in whicfi the 
mitochondria directly form the tail. Prof. Pdiatta- 
cliaryn and I mentioned (Naiure, June r^) : motlis 
(Meves and Gatenby), cockroaches (J.)ue.sberg), 
aiinolids (Gatenby), scorpions (Sokolovv, Wilson, 
Gatenby, and Bhattacharya), mnnimnls (l)nesbcrg, 
Regaud, Woodger, and Gatenby, etc. etc.), and certain 
molluscs also (Gatenbj^, etc.), and now Mr. Nath 
states that in his centipede the mitochondria directly 
form the tail. This is good news to me. 

In many of Miss King’s Da Imno preparations we 
found argentophile rings on the sperms. W’e have 
not yet worked at the spermateleosis, but T am much 
interested to read that Mr. Nath also finds Golgi 
l )odies on the tails of the spcrin;ito/oa of his spocinien.s. 
d he only spermatozoa hitherto positively known to 
carry Golgi. elements are those of Ascaris and Ga\ ia, 
l)u1 there are other more doubtful cases. It will be 
curious if later work shows that the argentophile 
rings of the centipede sperms arc really Golgi bodies. 
Until Mr.'Nath has the opportunity of reading Miss 
King’s full paper, which will appear about Cbristmas 
in the Proceedings of thv; Royal Dublin Society, 1 
feel that further comment will not be of advantage 
to cytology in general. J. Bronx k Gatenby. 

Trinity College, Dublin, 

August 15. 


Interpretations of Primitive American 
. Decorative Art. 

Dr. H. O. P'orbes in his communication on ” Pre- 
f>)Imnbian Representations of the Elephant in 
America” in Nature of August 2, p. 174, makes 
some Statements on which I would like to offer 

NO. 2863, voii^. 



comiiientf In his attempt to (ii^oyer a basis in the 
Cephalopoda for the decoratiyC-wo/i/j? under dis- 
cussion, Dr. Forbe^ states (p." r76) {thkt In the 
argonaut, the two central arms, iVndn Vll , are spread, 
are often so closely apposed as to appear a single very 
broad tentacle — a feature very conspicuous in the 
South Atlantic BatJiy poly pus.” Noy^ t'f central ” 
arms can either mean the second and third ‘of each 
side or possibly the first and last of both sides (the 
dorsal and ventral pairs). Tn either case Dr. Forbes's 
statement is inaccurate, so far as I can judge from 
the examination of numerous specimens auej figures 
of Argonauta. The arms in (Question are^'hot thus 
” closely apposed as to appear a single '‘very broad 
tentacle.” statement seems to be likewise in- 

applicable in the case of Jiatliypolypus. i^T*his genus 
was founded in ri)2i by Grimpe. It was not defined 
by him tliough he designated the typ^H^Octopus 
arcticus lYosch). A delinition prepared by myself, 
after corres])on(kMi(:e with Dr. Grimpe/fjiSi in the 
press at the present moment. This genU^.dncludes 
Octopus arcticus T^rosch, facroensis Russel, 

Verrill (N. Atlantic), luid grim pci Robson (l^t?.), and 
valdivifr Thiele (S. Atlantic). It is dcTfibtful at 
present what others should go into it. In any event, 
the two South Atlantic species have not the characters 
attributed by Dr. h'orbes to the genus. fivi; 

1 may be doing Dr. Forbes an injusticei^'^\.,I may 
have overlooked in a recent fairly exhaustive search 
a large number of species having the.V character 
described by Dr. l‘'orbes and transferred t9,;^athy- 
polypiis. If that is tluj case 1 should be very '’fateful 
for information concerning such cases. . 

W ith regard to the suggestion made by Dr. Forbes 
that the Maya and Copan sculptures can be interpreted 
as figures of liighly conventionalised Cephalopods^.I feel 
that the eviilonce, is insufficient to sustain his theory, 
r admit that the Manabi slab (Dr. Forbes’s letter. 
Fig. T, p. iy\) looks like a conventionalised squid, 

I though 1 feel that careful examination would very 
I much modify this preliminary impression (for example, 
if a squid, why cig/it arms ? ; ? meaningof the four arms 
or tufts on the "mantle”; ? circular ends of arms). 
Wfith regard to the d'ikal lintel (Fig. 2) 1 confess that 
1 feel a little less compromising. AccordingCto .Dr. 
h'orbes the central part of this design is a.” special- 
ised ” (sic !) " argonaut or octopus ” with bei&. and 
two glaring eyes, etc. J can only .say that, if this is 
a true interfuetation, then the artist has thrown the 
structure of his model to the winds and relied oh the 
most generalised conception. This is no doufit very 
often done in highly conventionalised art, but the 
admission weakens any interpretation that relies on 
the data of realism, as Dr. Forbes does. The - ’ super- 
ciliary ridge ” from iindcr which the eyes glare out is, 
according to Dr. Forbes, " the fleshy upper margin of 
the mollusc’s mouth.” In other words, the eyes and 
mandilfles of ihe supposed Octopus, which are in the 
living animal on opposite sides of the umbrellar 
membrane, are not only on the same side of the latter 
in the Tikal lintel but the eyes are also actually placed 
inside the labial membrane ! The structures assumed 
by Dr. h'orbes to be sucker-bearing arms may con- 
ceivably constitute a motif based on these structures; 
but the round circles (sc. suckers) turn up in this 
design in j)laces where it is ditticult to assign tliem 
to any particular arm, so that they may be merely 
decorative symbols devoid of any natural basis. 

WYiile allowing a vague suggestion of a cephalopod 
motif in ]"ig. 2, I consider such an interpretation quite 
devoid of basis in Fig. 3, while in the case of the Copan 
Stela it is not possible to offer any serious comments, 
as the photographs arc not good enough to enable 
one to form an opinion, h'ig. 5 may suggest a squid, 
though its apical extremity is curved suspiciously like 



;S2 [SIlI’TKMBER 13, 1924 


.'111 clepliant's trunk ; while one ^youlcl have thought 
that aJongskle the '1 trunk in Figs. 5 and 6 there were; 
rfprc:seiitt‘^l (in a conventionalised fashion) structures; 
that look like tusks. 

Ill conclusion, 1 should hko to say that Dr. Forbes 
lias certainly rendered a service in giving alternative 
explanations to some of the motifs of primitive 
American art. I do irn aRrei; that any of tlie figures 
(e\oc]jt possibly that of the .Manabi slab) reveal a 
■iohoh: cephalopod. though [larts of his bigs, z anrl 7 
suggest that tlie arms may have been employed as 
ineidents in larger designs. 1 teel. however, that 
unK*ss we can obtain (*videiiee as to tlu‘ (*ailier stages 
from which this very tarn veiitioiiahsed and, 1 venture 
to suggest, somew'li.'it deb.'ised method ol di'sigii was 
e\'olved, a Jh’oboscideaii, ;i Mollusean, or even a j 
('a leiiterale interpretation will be ecpially plausible. 

(i. ( . l\oUS%'JN. 

I iritish Museum (.Xatiiral History}, 

August ip. 


, On the Mercury Line X2270 A. I 

I r is a remarkable fact that ot the three transition-, 
of an electnin in a meieiiry atom represented bv 1 
\S ^nid 1 .s’ w e se(* opticall\ (nilv j 

kS - ' (^“.5 .V')' wliile the other two, namely, 1 

IkS - (X227o) and i.S -2/’;, have not been ! 

observed ^it all e.\ce])t by the indirect method ot I 
measuring the ionisalnm by impacts of electrons <>n ! 
a toms by Franck and l’‘insporn {/aiI. f. J^hvsik, ii. p. | 
j«, 19^,6) 1. ' 

In 1922, at the suggestion of I’rol. N. liohr, one ol 
us, in conjunction with l*rol. 11 . M. Hansen and Dr. S. 
Werucf (Kgl. Danske X'ldenskab. Selskab, .Maili.- 
fys. Me'dd. v. 3, lo-j), tried to find how to maki* 
the transitions from tliese two meta st.ible stattvs 2/>, 
and 2^g to the not mat state i>‘. 

As a result, w<* found th.it the line is i‘.\eit('d 

ill a Gcisslor tube when .1 eondeiisid disch.irge is 
passed, whereas tlu' line ^2053 was not detected at all. 

In the present experiineiu, the .icconnt of which will 
be published later in <lc*tail, wi? tried to get the line 
X227oi'^.not ill the spark .spectrum but in the arc 
spectniui of inormirv. 

We found that the arrangement u.seil by Messrs. 
Metcalfe and Venkato.sacJiar (I’roc. J^oy. Soc. A, 
100, p. 149, 1921 ; A, 10.5, p. 52<.>. i<)24) for the study 
of the absorption of mercury lines produces the line 
X2270 with considerable intensity. Instead of using 
the long tube tilled with mercury vapour a.s the .source 
of absorption, we emploNcd it for emission, and by 
passing a current from 2 to 3 amiieres through the 
long tube, which we miglit call “ a brancliod arc,” w'e 
found that the intensity of the line X2 2 7o could be 
raised so as to come between n/ — 8 and -n/ in the 
dilhisc series v ~ ip.^ - m(L. In other wan'd.s. the line 
X2270 appears .stronger than \2303 = but fainter 

than X232 3 (m -- 8). 

Using tile largest si/e of quartz spectrograph made 
by Hilgcr tLiitrow type), and photographing in 
ju.xtaposition the line \2270. first as excited in the 
above method, anel second as excited in a coiideiiseil 
discharge, we found that the latter method of excita- 
tion gives a shift of about o-i A to the n‘d side, with a 
faint companion line on the red side at a distance of 
about 0-2 A. 

Similar shifts were ob.scTved for the line X2 5|5 

" -/’a ~ 5''’) same sense, but in the opposite 

sense for the line \2564 {v = 2p^- .\S). The shifts are 
not duo to the manner of projecting the image on the 
slit, since there are many lines which sliow' perfect 
coincidence; neithe^r does it .seem likelv that the 
shifts are due tb the Doppler effect, as they remain 


the .same when we change the polarity of the condensed 
discharge, vvh^. was. fairly well rectified 

No trace 1 SE * the"*' line , X2655 - zp:^) was 

observed. - T. Takamixk. 

M. h'UKUOA. 

The Institute of Physical and 
Chemical Ke.search, Tokyo.,:- 

A Rotational “ Fatigue Effect of the 
Electric Discharge/ 

Ix some recent experiments the volt ampere 
rh.irac t eristics of low-ten.siondiscnajrge tubes, 1 utilised 
glim” lamp of the “ beehive ''.variety, sealing 

)!! lo an a])paratiis so that air at different prc.ssures 
( Old* 1 be introduced. (The lamp consists of an iron disc 
.nude .Hid a .sihral cathode of thick iron wire, wound 
;i I M )\ e t he anode.) ■ 

Jt w.'is observaljile at certain pressures that, when 
ihf discharge was continuous, but..i^iled to cover 
<i»mpletelv the cathode, the discharge shifted from 
oiu‘ part to the other of the cathode surface, often 
undergoing a regular cycle. At Other times the 
motion was along the wire of the spiral, slowly back- 
w.irds and forwards through a rotation of up to 120^, 
and i vcn more. The rotation CQhtinu^qd over long 
peruKis of time in a most iiiteresting^jt^ffer. 

I hc phenomenon is apparently^ an electrode 
” t.itigiie ” eJtccl. When one portion.of the surface 
has been serving as cathode for soniC limei it becomes 
‘ latigned,” and the value of the cathode fall of 
potential rises; it then becomes easier' for the dis- 
('h.'irgc' If) pass over at an adjacent portion of the 
cathodi*. and consecpicntly the discharge rotates 

'Thai the nitatioii is accompanied by a correspond- 
ing llucluatioii of the voltage drop across the tube 
I is cvidcMit from the fact that the reading of the volt- 
nict(‘r, across tlic tube, rises and falls at a .similar 
rate (there is ol course a Jag), and 4ola .les.ser degree 
variation of the current is observable; . 

James Tavi.or. 

Armstrong College, New'castle-upoi^^ 4 ?y^^^* 

August Kj. ]f)2.i. 

— — 

Zoological Nomenclature : Generic^,Names for 
the Official 

The following generic names (wit^;' genotype in 
parentheses) have been submitted to the International 
Commission on Zoological Nomenclature for inclusion 
in the ofticial list of generic names. ■ 

The Secretary will delay final announjCJement of the 
votes on these nanu's until January order 

lo give to any zoologists, who may desire,' the oppor- 
tunit}" to express their opinions. . 

Amphibia : Cyyptobra fichus Leuifck:7'^^’;l82i, 259 

(s^igantca —alleganivnsis - allcghaniensis ) ; Desmognathus 
Haird, 1849, 282 (fitsrus) ; Siren Linn.V l^?66, addenda 

(/f/o'T////f#). 

Keptilia : Alligator Cwv., 1807, 25 {mi^pssiptensis) ; 
Calamaria Doie, 1827, 23G (calamaridY/, Chelydra 
Sclnveigg., 1812, 292 [serpentina)] Crotalus Linn., 
1758a, 214 (horridiis) ; Dermochelys 1816, 

119 [coriacca) ; Eremias Wieg., 1834,'; 9 [velox) ; 
Eacerta Linn., 1758a, 200 (agilis) y^' Mdbuya Fitz., 
1S26, 23 (sloanii) ; Phrynosoma^A^i^j^ij'} 1828, 367 
[orbicitlare ) . ■ 

Pisces : Blenniiis Linn., i 758 a,^^’ 5-56 (ocellar is) ; 
Echeiicis Linn., 1758a, 260 (naucratesf: Esox Linn., 
1758a, 313 (Indus) ] Ophidian 1758a, 259 

(barhatum). C. W. SxfLES, 

Secretary to the International Commission 
on Zoological Nomenclature. 

;ienic Laboratpty, Wash|jpg^h D.C. 
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^ I " n I'v appeal of the^Stai®:|6'bhemistty has developed 
A throu^di the gradual ^recognition of the need for 
the application Sapience to matters relating to 

its prc\scrvation/.its||uftency, its financial support, its 
health, its food /supply^ its industries, and finally to 
academic sciencer:V‘Iri the course of this development in 
Great Britain, ad^ntage has been taken, if sometimes 
tardih', of the gei^ral advance in chemical knowledge, 
and frequent rCQbtirse has been liad to the advice of 
well-known cheStifets of the day, and collectively of the 
Royal Society; thus for various purposes the follow- 
ing ('hemists, artificials or consultants, laxvc in the 
past afforded assistance in the solution of specific 
problems referM^tO^them, or by taking part in Com- 
missions , Newton, Davy, Faraday, Daniidl, 

Graham, ilofmahn, Redwood, Abel, Roherts-Austen, 
ffercy, Dupre,]?layfair, Frankland, Ramsay,and Dewar. 
It has happened -in several instanei's that as a n'siilt 
(»f these Commissions and references to eliemists, soim^ 
definite chemical activity of tlie State has emerged. 

The following summary reviews the Stateds chemical 
acti\'ities befoi^ during, and after the War. 

THE WaR. 

the defence of the State, establish- 
jnents for th^j^rbduction of explosives were early 
maintained/^^^jwhen this ultimately took the form of 
a ehemieal m'aiiuf|icture, the Governm(‘nt factory took 
tlie lead in devising efficient processes, wliiU; from the 
,ari(»iis State' rfe'search establishments has issued during 
the last fifty;;years an important body of original 
ritrihiitions fe' the theory of explosives and to the 
'< n ( ) Avledgc of their properties . 

Mctallurgyr^'ihe metallurgical progress of the 
country has'’ 4 lvyuys been a concern of the State by 
reason of itsJaJ)Jlication to defence by land and sea, 
and close touch has been maintained with successive 
diA'clopmcntsJin the manufacture and use of cast 
iron, wrought^ iron, steel, and non-ferrous alloys. 
While the majh' advances in process have been made 
in the great trori and steel works, material contribu- 
tions to knowledge in this sphere have been made 
by chemistS^ithe Government service. 

Revenue . revenue of the State, imposts wore 
applied in cilirl^times, but with great uncertainty, until 
the charge^f^ut on a scientific basis. Very accurate 
tables for tnb'‘ Strength of alcohol were Avorked out 
iinrier the ^j^“feiTision of the Royal Society at the 
end of thS^llhteenth century, to be superseded by 
revised ones%ss’ucd only a few years ago, when, in 
addition, nevirtables were issued also by the Govern- 
ment Laboratory, for determining the gravity of 
worts bcfor^Tignhentation. The question of rendering 
alcohol unstable, but still useful for industrial pur- 
poses, has^PS|jcij^ied much attention. It was on 
account of fBl^-^^Ci'cssity for safeguarding the revenue 
that the Government Laboratory was primarily 
erected, although Tt now performs chemical work for 
all State Jlcpartmcnts^of Great Britain. 

* Ftoin tlie presidential-/ address to Section B (Chemistry) of the British 
A' delivered at TorogJg^^August 7.. , 
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Health . — The three main steps witfi^?egl|^:io^ public 
health and sanitation in this period weri§^® 'forcing 
of these questions into prominence by^JPll^^ir; with 
the eonsc(|uent ( onimissions and legisMtOT^lfeading 
to the formation of the Local Governmefif^d^rd and 
its successor, the Ministry of Health, whid^^S many 
varied activities in ])reserving purity of afr|Snd water 
and protecting the workman in dangerb&s"'" trades ; 
secondly, the determination of standards""^f6f% safe 
water supply by the jn’oneering work off’^rSfikland ; 
and, thirdly, the appointment of public ^^nSlySts by 
the lo(';d authorities, \Nith the Govcrnmerii’ LabOratory 
as ndVree, for safeguarding the supply of fodSl.’g^^' ' 

AgrieuIliiKc.— ^cK'iw was being applfed.^'fi) iigri- 
cultLirc about the end of tlu’’ eighteenth celdftity, and 
at the beginning of the next. Davy did' pioneering 
chemical work for the Board of Agrieulture^fT Private 
endeavour is responsible for the next development, 
State action being limited to the prevcntion'''t)f fraud 
in the sale of fertilisc-rs and fceding-stuffsr.i'Tii 1909, 
however, th<; annual allocation of a sum of nipii'ey to 
the Development Goininission for the atfy^Fcment 
of agru'iiltiire stimulated research in a lai|^'';iit|mbcr 
of institutions engaged in the scion tific^-^^dy of 
imoldems in which chemislrv plays art ''T®brtant 
part. ' 

Othey Activities. Jn addition to the chenu^^^ork 
rcfcrrcfl to above, there is a variety of sdbje^l^^bn- 
ne(;U‘d with State I lepartments to which'’^'|^pmists 
have contributed, sucli as the composition ofi'thp sea, 
and the ('oniposition ajid physical chemistry Sf’tbcks 
and biiilding-stoiuj. At the Government Laboratory a 
large number of investigations have been *%rii(diicted 
on matters directly referred from Government- Depart- , 
ments. ^ ’ 

DiiRixr, TJiK VV^\R. .■■I', 

In all the activities described, the War requilij^n^d 
the work of the chemist, but, naturally, predoimbfejly , 
to meet tlie demands of ac'tive warfare. r 

Defence . — The attention that had been 
on the subject of propellants enabled expa^ion.. to ' 
take place with no important alteration in the't&||nigue', 
of their manufacture, to wdiieh was adapted a nQW^lype^, 
of cordite, ullimatelv' made on the largest scalb^: .witli-*^; 
out using an imported solvent. For high expBsfv^S 
Great Britain was in mucli worse case, as 0 hcse 
had not been made by Government, and^wcrc. 
manufactured only in small quantity. Their study at 
Woolwich led to a rapid evolution of new processes, 
substances, and nu;thods of use. Thus a method 
was worked out for the manufacture of trinitrptoluene, 
and to save this substance a new high explosive, 
amatol, was devised. 'J’his explosive, consisting of 
ammonium nitrate and trinitrotoluene, passed ex- 
haustive trials and w^as ultimately produced at the 
rate of ^000 tons a week. The jiroduction , ol the 
ammonium nitrate for the mixture was in itself a 
stupendous undertaking, and the methods, .^f. filling* 
the explosive into shell and other mun(ti9ns gave 
rise to much ingenuity. In the Research Department, 
Woolwich, the number of qualified .^^|^|jf^|^.^engagccl 




in llic .study of e.\j)losivc.s in fill their aspects ultimately 
cxjceded a liunclrod, while for manufacture and 
inspection more than a thousand were employed. 
'I’lie ideal set before him.self by Lord Moulton in 
1014, to profluee riotliinj^ less than the niaxirnurn of 
(‘Xplosives of which (lr(‘al Britain uas capable, was 
realised, and they assumed a <jualily and eJiaracter 
ill. a eaused them to tx? copied by our Allies, and 
pro\ed themselves more trusts ortbv than those of the 
enemy. 

Startin.Li unprcfiared, and without the advantaj^e of 
a wi lhdevelojX'cl fine ehemi< al indust rv, ( ireat Britain 
was able ultimately to make a reply in I lie field of 
ehernieal warfare that was rapidly becoming; more and 
mon* effertive ; at the same time, by study and often 
sell-sac'rifieing experiment, jirotcoiiu^ the .soldier by 
the development ol vi ry ellieiriit resjiirators. In this 
connexion and in that of explosix cs, nearly e\ery pro-* 
fessor of elieinistry in the eounti /, and many from 
bex’ond the sea, were eiiyai^ed. 

Mctdllurf^y. 'i'he enormous demand lor metals for 
munitions and eonnlless other war n'cniirements led to 
an un|jrecedented eom c ut rat ion ol (be metalhiri^ic al 
industries on the neecls of the Slate, and to an e(|nal 
c oncentration of mi'tallnryic al si icm i* on in\ estimation 
devoted to iin[)rovement in c|iialit\- ol materials for 
new and special war purposes, rhe work of the 
Aircraft Broduc'tion Department, aided bv manv 
metallurgists and eiimineers, on alloy slc'els; of the 
National Physical Lahoralorv on aluminium alIo\s; 
and of the Metalhirmical Ihaneh of (he Re.stsirc'h 
Department, Woolw ic'li, on the heal treatment of hea\ v 
forging and on llie drawinm of I'la.ss, is typical of the 
stieee.ssful effort made in e\-er\' (|uarter. 'I'lic* knowledye 
thus gained was di.s.seminatc-d in the form of spec'iliea-* 
lions, instriic’tions, and repoils, and Im.s haci a great 
and perinaiK'nl effect on manuractnre. 

Health,' - A c'ommitlec cd the Kosal Soc iety Jiad bei‘n 
studying food values, and was able to afford the* Imod 
Controller, when he* took ol'lic-e, ^^dllahh• data bearing 
on the ratifniing of food. 'Die eommittee had dealt 
with subjects wliic*b shortly hecame of mu<*h imporD 
ance, .such as a belter rec'overy of llour in milling wlieat. 
The ehemic'al (’xamination of the food for the .\rmy 
during the War, carried out hy the (iovermnent 
Lahoratory, employed a large staff of c'hemists. For 
the supply of many fine c*hemic*al suhstitiites used in 
medicine and surgi*ry. t'ormerlv imported from abroad, 
suc'h provisional arrangemeiils had to In* made as the 
organisation of a large mimln'r of iini\ ersitv laboratories 
on a somi-mamifac'iuring basis. 

Agriciiltarc. — JClTi*cls on agriculture during the W'lu 
were shortaja* of the usual feeding-stiilTs for cattle and 
of fertilisers. 'Die chc'mists stationed at Rothamsted 
gave special alti'iilion to the shortage of manures and 
])repared instructions lor the guidanca* of farmeis : and 
sevt‘ral .sources of supply of potasli were exploited, 
ineluding kelp, felspar, and the flue dust of furnaces. | 
As .sulphuric acid was required for explosive work, fine 1 
(rinding of pho.sphates and basic' slag was adopted and | 
found to be more etlicient than was expected. Sliortage 
also directed the attention of chemists to the ii.se of 
little known food-stuffs, especially for c attic, and th 
information gained as to their feeding value was j 
important. ' I 
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Other Activities . — In many other activities in c-on- 
ne.xiun with the War, chemists were directly iiucdved, 
such as in affording adviefe on the eonserwiliun of 
materials, on the numerous questions arising from tlie 
ofierations of the War Trade Department, on the 
restric tion of imports and exports, arid on matters of 
contraband. 

Afxkr the War. 

'Die niagnitiule of the chemical effort, it can be 
c l. limed, was a factejr in w'inning the War wliic'h must 
be leckoned as of im])ortance only second to tliat of 
the* bravery of onr forces in the field. But it has left 
1 a lasting mark, ami given to chemistry a t'alue which, 
■ we re it not for the rapidity with which the achievc- 
‘ meiits of sc ienc e are forgotten, ought to kee]) before 
; the- public* its connexion with almost every pha.se of 
activity. 

Oefeace. To take our subjects in the same order, 
wc may consider some of the effects of the energy 
^J)ent on the production of munitions. The intensive 
'^tlIdy of e\|)losi\es and of other chemical siibstanc-es 
iisiil in the War has led to a more complete knowledge 
of their cluinistrv, tbt‘ir physical and explosive |>ro- 
pcrtics, and has advanced chemical theory. These 
adv.mtagcs aii* not of military importance only, but 
aic‘ rcllec ted also in the production of. trade cxplosivTs. 
riic collec ted rei'ords of the Department of Explosives 
.Siijiply afford e.xaniplcs of treatment of rii'iny problems 
ol interest to the general chemical technologist, and 
not only to the exjdosives expert. 

.\ further beni'fit was reaped by chemists in every 
|)c)sition, from the jx'ofe.s.sor to the youngest graduate, 
coming into direc't contact with manufacturing methods 
ami thii.s gaining in.sigbt into the applications of their 
science. Whili* it is true that the opportunity came to 
few’ of these to take t)art in tlie design of plant and 
priinarv' choic e of proc ess, nevertheless the experience 
was a novel one, as it led them into the field of tech- 
j nology, and cannot fail to have widened their outlook, 
i It hecame apparent that there w'as a shortage of a type 
j of chemist which had been developed in Germany, 
j skilled in the transference of the cliemical process from 
, the laboratory to the works scale in the largest enter- 
I ])ri.scs. A chemist of this type is one who, besides 
I liav'ing a sound knowledge of chemistry and physics, 

I has had cxjK'riem e in the materials of 'construction 
I used on the large sc.ale, and in the operation of the usual 
! types of plant for carrying out the operations of 
I chemic al manufacture, and is capable of working out 
fiow-shoets illustrating the process, and operating plant 
with every regard to economy. The need for instruc- 
tion in such subjects had been borne in on men like 
j the laic Lord Moulton, and as a direct result of the 
war-time experience of our deficiencies m this direction 
has arisen the movement for creating chairs of chemical 
engineering in some* of our universities. It is to he 
expected that from these schools, especially whi*re the 
instruction is superimposed upon a full graduate 
course, will come men wJio will lead the w^ay in the 
applic'jition of academic science to industry. 

While tlie interest of metallurgical 
science in w'ar material has fortunately fallen to a 
peace-time level, State participation in the support of 
scientific research remains far greater than before the 
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In metallurgy it is exercised thro!^h the 
T)i |)artnient of Scientific and Industrial Research^ with 
it> Olga nidations of the National Physical Laboratory 
and the Industrial Research Associations, as, for 
oxainpJe, those dealing with the non-ferrous metals and 
\\ith cast-iron. TJic State also continues to maintain 
<‘llicicnt research departments for the Righting Services, 
hut it is significant that the largest of these is under- 
taking industrial metallurgical research on a con- 
siderable scale, for the benefit of the brass and other 
industries. State support and encouragement are 
undoubtedly powerful factors in the rapid progress 
now taking place in every l^ranch of metallurgical 
science in Great Britain, and there is scarcely any 
related industry which can fail to benefit. 

Revenue . — Since the War the principal matters 
affecting the revenue are the higher duties, which have 
naidered necessary a further denaturation of alcohol. 
Improved facilities have been granted for the use of 
alcoliol for scientific purposes and in industry ; regula- 
tions have been formulated for the use of ])o\ver 
alc(jhol, and duties have been established on imported 
fine chemicals and synthetic dyestuffs. 

Ileallh. — The. food shortag(' during the War directed 
attcjition to the nature and (juantily of our food 
supplies, and led to further investigations l)eing under- 
taken by the JDcpartment of Scientific and Industrial 
Research on food preservation and storage. Activity 
is also shown by the appointment of ('ommillees which 
arc working on the subject of preservatives and colour- 
ing matter in food, and on the pollution of ri\'crs by 
sewage and trade eflluonts. A great field is open in 
the co-operation of chemi.stry with medicine in the 
<liscov'ery of substances suitable for tlu; treatment 
<jf tiui numerous diseases now traced to parasit(*s in 
tiu* blood. 

AgrirnUure .- — So far as fertilisers arc concerned, the 
lack of a supply of fixed nitrogen from the air which 
obtained throughout the War has now been reelificd, 
and Great Britain for the first time is no longer e.x- 
i'cptional an^ng the nations by neglecting to provide 
itself with synthetic ammonia for agriculture and for 
munitions. Such war-time cxpc'dients as the use of 
nitre-cake instead of sulphuric acid for making 
ammonium sulphate and supeiphosphate, and the 
recovery of potash from flue-dust, have not survived, 
but there has. been a gain in the further development 
of “ synthetic farmyard manure” and the increased 
use of basic slag. The present activity in research in 
agricultural .chemistry of a fundamental character is 
leading to a better understanding of problems of the 
soil and of plant and animal nutrition, and cannot fail 
to he of ultimate benefit to farming. 

Organised Applied Research and Assisted General 
Research , — ^Established during the War as a result of 
an appreciation of the contrast between the successful 
application' of scientific method to military purposes 
and the want of such application to many of our 
manufactures, ,the Department of Scientific and 
Industrial Research has extended over a wide field. 
lt.s main activities are in the directions of State 
encouragement to industry to apply chemistry to its 
problems, of State investigation of vital problems 
beyond the sphere of private enterprise, and of assist- j 
ance to workers in the. purely academic field. In all I 


these spheres activity is sliawn by the contributions 
to knowledge already forthepming.^^;;^^^.^ 

Personnel. ' 

In the expansion that has occurred in the chemical 
sections of State Departments since the^War, it is 
interesting to note the increase in the' Jj^uniber of 
chemists tliat an* cmifioyed. So far as can be gathered, 
the number of clicmists working in departments main- 
tained wholly l)y the State is 375 for the present year, 
compared with 150 in igr2, while in establishments to 
Avhich tlie State affords partial support, such as those 
under the Development Gommission and the, Research 
Associations, tlie ('orresponding numbers are- "150 and 
50. In addition, grants are made to 145 Veseareh 
students and to ir independent research;;: workers, 
involving a yearly sum (jf about 50,000/. ^ 

DkVKLuPMKNT OV GlIKMr.STRY IN THE 
Mouiorx Static. 

From tlic foregoing iiccount of tlie connexion of the 
Departments of State in the United Kingdom with 
chemistry, it is ])ossil)le to trace a gradual development 
and ultimately a ehangt* in allitiidi*, in passing through 
the stages of compulsion, expediency, and assistance. 

From motives of six uritv the State was co^npellcd to 
give heed to cliemical matters involved in i{s ^efence, 
such as tliose wliii h appi‘rtained to munitions of war, 
including metals used in their manufacture it was 
<'onstraine<l to n])hold thi*, standard of its cu|rrency ; 
and it was obliged to sceurcj a revenue. As .^ik-.consc- 
(juence, the first chemical departments were tip in 
(‘onnexion with tliese activities, and from.thSn have 
emanated notable additions to chemical knowledge, 
improvements in methods of manufacture, mid 
specifii ations for Govern m(*nt requirements that have 
led to improved material liecoming available for 
civilian use. Although mostly conducted with in- 
adequate staff, the study of these (juestions, it,can be 
claimed, pro^Td of national advantage when the itime 
of need arosi*. 

In the next stage, tIu; public conscience having, been 
awakened by the pioneering work of Playfair, it 
appeared expedient to safeguard liealth by attention 
to sanitation, and, as the quality of food5,jvas un- 
satisfactory', to set up a chemical control. Although 
a start was made by l)a\ y, a member of the Board of 
Agriculture of the day, [irogress in this subject passed to 
private enterprise, and a century elapsed before .direct 
assistanc e was afforded to this important ^matter. 
Out of these activities come our present system of 
supcM vision over the purity of air, water and food, and 
also the recent progress made in the application of 
chemistry and physic^s to problems of the soil. . 

The last and more recent stage is in the nature of a 
recognition that the Stati; is under an obligation to 
assist science, and in this case the science of chemistry, 
on which so many important industries are based. 
The War brought home the danger that, although the 
record of Great Britain a's regards discovery in pure 
science was unrivalled, its systematic application was 
too often left to other countries, with the result of 
lamentable shortages during the War and the risk of 
many industries being ineffective in peace.f. ,A measure 
of government intervention and actiom appeared 
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rccjuisilCj and research became''’ tlie’’ %^siness"l>r appIRi scieJicc might lead to refonns, but research 
govenimcnt .rlei;.irtnic:iit. Outside of the" great" firms^Xin pure science leads to revolutions.’ 
which main taihjprogrcssive^chcmicarstaffsj^^ the^ firms It is important to be able to record an advance in 
in humcMous industries have been encouraged and securing an interchange of information among govern- 
ment departments, and between their work and that 
of the universities, a matter which before the War Avas 
iinsatisfactorv, as it Avas mainly personal and sporadic. 
It is also a hopeful sign that, although the kno\A lodge 
and ajipreeialion of the methods and capalnlitics ot 
s('ienee ai till generally AA^anting, there Iiave^ cen 
signs <)[ late Nears that these matters are coming to 
engagf the attention of those Avho guide the policy of 
the Stat< 


jissisled to co-operate in the betterment of their manu 
faetnres by the applic'alion of the methods of science, 
and from tJiese assu('iations and the organisations 
dc.ding with national prf)hlems begins to flow a stream 
r>l < (uninunications indicati\x‘ of useful Avork acH'om- 
]>lishod. Nor is tlu* foundation of it all neglectcfl, for 
cncounjgeinent is gi\*en to workers in the aeademic 
field to folloAV out tfieir ideas, Avhithersoe\'<‘r they may 
leud tlicm, in accordanee Avith the truth that “ researc 


Centenary of the Franklin Institute. 


O N March 30, 1824, the (Governor of the Sta{t‘ of 
Pcnrisylyaiiia signed an Acl incorporal ing the 
I^Vanklin Institute for tlu* J^romotiwU of the Mei hanic 
Arts. The centenary of its foundation Avill lx* o])ser\'i‘fl 
in I'hiladclpliia on Septi inher 17, iS^ and r(>, byct lc- 
hrat ions reminiscent of the ris(‘, growth, und <()n- 
tinuity of* jnirpose of a remarkable institution, now. 
afltu* many incA’itablc A-icissiludes, rooted dt‘(‘ply in llie 
national life of the United Slater, at the sanx* time 
(‘(nnmanding the allegianci' of men of s<'ien( e in ni<»st 
‘ er countries. Aecordingly, dcKgali'S representing 
si'veral of' the univ<M*silies ol (Ireat liritain, as well as 
scientific societies, Avill join those Irom ('anada, Uraiice, 
Holland,’ rand (Jermany in united i'xj>ression <^1 t'on- 
gratulutibn. fl'o liave Avresled " secrets of exeellent 
use ” rfrpm Natiin' marks an<l (cnx'nts tli<‘ eommon 
1 ) 011 ( 1 ,’''“;.' 

Wh€n''"wc direct our iniraN l»a<'k to the Institute's 
initial; )%ir, 1824, it ser\es us to reiall that lii ri', in 
jNiigland, vve IkuI Sir llumplir\' I)a\y at the height 
of his fame-- installed as pre.sideiil of the Royal So< iety, 
Avliil.st round about that period many spix ial scientific* 
organisations were springing- into being. Among such 
Avere ' the Tlortieultural Sot iety (iSo^). Ce(. logic; 
Society'‘(iSo7), Jnslitulion of (‘i\ il Engineers (1818), 
the Royal (ieographie;d .Society (1830) and the IJriti.sh 
Assocuilion (j'Sji). 

The Franklin Institute was established to meet the 
need for an institution .similar to that founde<l in 
ndon in 1799 (the Royal In.stitution) by IJenjamin 
Thomp.son, Count Rum ford. 'I'lie founders laid 
bef(jre them, alst), the h story and objects of the Ander- 
son (ollege of Ula.sgow', aaIicic J)r. (ieorge Ih’rkhe<'k 
had lec'tiired on Tneeliani(*s and applied seieiiee with 
inspiring /eal and siu'cessl'nl is.sue. 'Fhe initial tcnl;i- 
tivc effort Avas due to two I*hiladel|)hians, .S;inniel V. 
Merrick and W illiam 11 . Keatiiur, the latter then chosen 
b)^ the,'^UniA'ersil\ of rennsylA;mia to oeeupy ;i neAV 
Ciiaif ’B'r Chemist ry in its Ajiplieation to Agrieiilture 
and the Mechanic Arts, I'hey disensst'd a project 
one of them, by the way, had lieen told he A\a.s Avasting 
his time— but they Avere heiit upon going forAviinl. 
They called in tAV(j others as < olluagues. and the four 
— all young men — irsing th^ Pliiladel])hia Directory, 
selected from it .the names of some 1500 citizens, in- 
viting them by circular letter to ;ntend a meeting on 
the evening of February 5, 1S24. to di.seoA’er and talk 
OA or pkiiis, The meeting aaus a success, not a little to 
the surprise of its conveners, approliation of the iiurpose 


in view, namely, that of assisting the/ knoAvledge of 
ph\.si<'al scivin-r and its diffusion Jm/‘the arts and 
seiinees, being (‘\i)ressed freely. Later, an election of 
olVn ers look ])lace, ;ind the promoters cKjpse a name for 
their olfspring. Certainly none could'd^Ve been more 
ruling than th;it of “Franklin Instiffie;” both for 
immediate testimony ;ind po-stcrityV^eping. 'I'here 
.sfem.'> to have been no dissension 
llic lariat “ prinUT-pliilosopher ” wa§;^iiA them in 
the eit\ AN hen; hi* luid Avorked, and hcnc^ lioinage Avas 
rendered. l‘he original scheme prospering, in tAvelve 
months' time the corner-stone of a "^nilJble-f routed 
building, destined as a home, Avas laid-('WC are told 
“ in am ient ;ind Masonic form by thc'Gfahd Lodge of 
Phil.idelpliia, in the prc.scnce of thf i^QCicty ”) on 
|une 8, 1825, and completed in 1826. ujpon the first 
iloor (lo-ikiv) are loeiited the lecture rooni^ laboratories, 
;md oHiees. 11ie second floor is qc^ii^icd by the 
lihmrv, whilst the third is devoted to^jfe Afu scum of 
Models and llistorieid Apparatus. 

.Membershij) of the Institute is open^tb men and 
Avomen, Avithout regard to distinction of .'race, nation- 
ality, or religion, tlie only recjuiremerits for admission 
being good character and interest in its 'work. The 
artisan and the i^rofessor meet within it? walls upon 
;m e(|ual fooling, and it is to this happ^blcnding of 
“ Science Avith Priu tice ” that the particular useful- 
ne.ss, ])asL and ])re.s<*nt, of the Institute must be’ ascribed, 
(ieneral meetings are held once each IftbBtlb €?xcept 
during the summer. At thc.se, inventid^.and dis- 
eoA'cries, important engineering projec^JSSfd. notable 
aehieyinients in all fields of scicntifi(?^^gress, are 
pre.seiUed, exhibited, or discussed. epoch- 

making iiiA enlions lia.ve. been shoAvn in;?Sieir experi- 
mental stages at these mciitings — for sj^ahiple, the 
phonograph, I'lectric arc, the typeAAritS^r^Uiquid air 
api)aratus, and telegrajihy improvement . devices. The 
average mcmhcrsliip for the period I§i^ji922 was 
1380, ;ind in view' of the greater interest now mani- 
fested in the Institute's Avork, special efforts are to be 
made toAvards an enlargement of its 

Tiiree permanent features of the Institute’s activities 
are the niaintenancc of a reference the holding 

of exhibitions, and the publication ofa' journal for the 
diffusion of knowledge on all subjects connected Avith 
science and the useful arts. All three fotined part of 
the original plan of the founders, tlie efflux of time 
has added materially to their importance. We gather 
from a recent report referring tojthe library that it is. 
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of its class^ second, to none. 

Ijracing the publicat^^^^J;;|]fe^^ 
teclinical societies 

tion of patent b^en 

indispensable to my&jOT^ ^ manufacturers. It is 
worthy of menti^n^^^It in 1922 the library received 
a unicjiie and vai^®Ie^®^colIection of books and pam- 
phlets on windmill^fetiiiisive of treatises on the subject 
printed in Germ^'sind Dutch in the seventeenth and 
eighteenth centuri^;, and a book of 400 views of wind- 
mills in all parts^f'Thc world. As a means of fostennt 
the mechanic krfeylfHe holding of exhibitions was very 
early encouragedy^and for many years kept in view. 
A notable one /Wak^t^ Electrical Kxhil^ition of 1884^ 
held under theMIfiection of the Institute and by Act 
of Congnjss inadte^ternational in character. 

The Journ^'bf^Jhe Institute in its present form is an 
octavo of about pages, published monthly, and it 
('onsists in largeVpart of reports of lectures delivered 
bef(jre the Tn$titute and its sections, togtJtlier with 
selected origiiml . communications from sjjecialists. 
Alention may-^ejmade of a papier l)y Dr. E. VV. Aston, 
on “ Atomic '^eights and Isotopes,” I)eing a summary 
of a series .Q^^^tures delivered before the Institute in 
T922. A seri^of lectures was also given in 1923 by 
Sir J. J. Thjh|nton/on “ 'I’he Electron in Chemistry.” 
Here it is to record that the Institute now 
puldislies ,.Mgi:ually a Year Hook,” which we may 
5ay is oiie^y^e,. most concise and distinctive issues 
of the kinjd have seen. 

Yarious. hij|jdjraj*y awards of medals and premiums 
an; made Institute, some of Avhich arc of old 

standing, an%|IUgfiIy valued, sii<‘h as, for example, the 
J’dliott-Cressonjv Potts, and Longstreth medals. 'Flu* 
nyjst recent fdiindation is the Franklin gold medal (with 
diploma), i^tiCuted in 1914, and allolti'd annually to 
those work^^ in physical science or tci'hnology, without 
regard tO‘CQUnti:y, whose efforts, in the view of the 
Institute, acting through its Committee on Science and 
the Arts, have. done most to advance a knowlexige of 
])liysical scieilb^. and its applications. The latest 
recipient of , this gift was Sir Ernest Rutherford, 

Under new.viTUles, adapted to modern requirements, 
the In stitati!B.^jjK conducts investigations, through its 
Cumniittee^pij^Science and the Aits, on the soundness I 
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applications have receivecTadjudi a—,—,-*- 

In 1921 the Institute received a Kq^|^^K^cnry 
W. Bartol, a life member, of for 

research. Agreeably therewith a 
Foundation ” was established for the 
ducting researches relating to fundamentflWMfeblems 
in plusual science, particularly those in^*tflS^eld of 
electric it\ , and lor the inv(‘stig.ition of specific Sfoblems 
of a s( icntific* nature whn li may arise in th^^faustries. 
An arrangement was made to build ^*^^®ilJpVatory 
wherein to engage in these objects, i>li^,®^^^®toately 
up to the presc-nt nothing has reached fulffl^pT|Jijpwing 
to the high cost of building constriictionl^^^Wa^ trust 
Avhic h wi; may be sun; will eventually becl^fhe^^fative. 

The princi|3al e\'ents of the Centenaryj^ m fl ^ mme 
comprise, on the first day, an asstanbly afTti^^ranklin 
institute, and an ac’aclemic procession tb^^ll|^Walnut 
Strec't Theatre, w'here the Mayor of Philafi^l^jfiia will 
deliv'cr an address of welcome, and addres^?es?will be 
given by Dr. W. (\ f.. l^glin, president of the'llnsfitutc, 
and Prof. Elihu Thomson, honorary chairnfiaii^of the 
('entonary ('elebratioii Committee. On September x8 
the chief fixture is a lecture; on The'^Natliral ’ and 
Artificial Disintegration of Elements,'' b^^r^incst 
Rutherford. 'Flu* morning of Septembef’^^'^^lDbe 
taken up by the unveiling of a tablet in connj&MA'-with 
the Bartol Research h'oundation. Add ressefe^l after- 
wards be given by Dr. Arthur D. Little, df'( 3 ^™^dge. 
Mass., on “ The Fifth Estate,” and by Pr6f>||^6bus, 
advisory engineer, the Habc'ock and Wilco%^ly:LNew 
York ('itv, on ‘‘Stimulation of Research, aiid^ftiven- 
tion.” Garden parties, and toiternal hospitalityHft the 
shape of ban(|ui;ts to the di;legates and gue$t^/Jiaye all 
been provided for in unstinted fashion. c;A4i;{ist of 
spcakt;rs at the se.ctional meetings has been-’dr;^vn up. 
These ineludo Sir ('harles Parsons, Sir Willia^[^Bragg, 
Prof. FL G. ('ok(;r. Prof. A. A. Michelson, Prp^jZeeman, 
and l^rof. F. Haber. .. 

Nature proffcTs its heartiest congratulations., to the 
Franklin Institute on the occasiem of tlic Cen|ena0^r* 
and its earnest hopes for future dcveloprtipjft’t^ 
prosperity. . /f® 




Current Topics and Events. 




The three* hundredth anniversary of the publica- 
tion of FrjSSicis Bacon’s famous De Dignitate ct 
Aiigmenti^l|Bbientiarum ” was fittingly celebrated at 
the sevefif^feighth meeting of the American Associa- 
tion for Advancement of Science at Cincinnali 
hy a symposium of five papers, which liave recently 
appeared \j,ii 7 Science. Special interest attaches to 
the first Q; ^ 3 ^ g^,by Prof. Mark IT. Liddell, of i’urdue 
Univcrsity,^^pihing Bacon’s scheme for a College 
of Rcsearc^.^ ' :,JIis plea for the proper organi.sation 
of research iS preceded by an attack on the neglect 
of science in^the university of his day. “ If any man 
thinks pure science an idle pursuit he fails to realise 
that from thence is all applied science supplied.” 
P.'-w'.ii, -e 1-:., '’-'v of 


smallness and meanness of his emolumentsj ^He'^also 
accuses the universities of their failure t6^^:i'^ri>duce 
facilities for research “in the way of laboratories, 
botanical gardens and other instrumentalities of 
investigation,” and insists that ” rcsearch‘'^ds the 
intelligence department of organised knowledge,” 
and hence must be properly financed. So' Bacon 
comes to his own programme for the regeneration 
of learning by research, along two broad .line!?3 one 
to provide the scientific method for fho^^agna 
instauratio, the other the material and personnel to 
make it effective. The former of these he ; achieved 
in 1620 with the publication of the ” Novum Qrg^fium.” 
The second object, the provision of th^/College ol 
Rf'SParrh nt.nrnn rnllprl if n College , ^nv entors) , 
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oril'inally draft (.*(1 in i6u8, clearly outlines his in- 
len lions. Ilacon contemplated a building equippetl 
\N librai'fes, laboratories, furnaces, vaults, and 
workshops, together with a hall of fame fc)r statues 
of the great men of .seieia e, ])asl, present, and future. 
'I'here were to be rules for the (f>ndut-t ol studies 
and research, and inoi.ey allouanees f<n' travelling 
expenses ainl for appaiatus. there was also included 
a scheme for tlie recording of results in ciplier until 
the time for publication was deenu‘d ap|)rf>priate. 
l^'inally, the scheme pn)vi<lc-d not only tor the due 
rewarding of valuable rese.iR'h, but also for the 
removal of members wlm.^e work was fruitless. 

( )HM'i HuJ.ooisi s hav(‘ n'cently Ih-cii healing a goo( 
tlcal of the International .Miiseuni uf ( omparalivi 
('ologyat Santa liarbaia, t’.difoniia. We have now' 
beforg us the hrst number of Ih'* [(Jiirnal of this 
Museum, edited by tln^ director. \\ . I.. l)awson, and 
eutitlec .1 V'/tr Compiitatii'c On/ot’isi. 'I hronghoiit, the 
claim is made that oology is an indepcMKhMil sc icMice of 
considerable importanc'e ome indeed we are told 
that “ Oology is the* science; ol one half ol the; biologic 
proce.ss ” ; but the; Journal ilse*lf iMiabk-s us to see* how' 
miicli W'oight is to be attached to these claims. We* 
will eouteiit ourselves with e»ne ])assag<*, in which the 
editor informs us that the* she*!! of a bird’s egg has 
been formed in lht'f)\'ary, “ that innermost sanctuary 
ot life"! and therefore; e'liables ns (how is not stated) 
to penetrate into the myste‘iie*s of “ the re‘prodiictive 
stream itself.’" Niime*rous other epiolati<»ns could be* 
made to show that Mr. Dawson, while admirabh' 
epuiliticd' to W’rite of gene*raht ie's in a high-laliit ing 
style, appears to be* unfamiliar with e*lrmcnlar\' fac ts 
concerning his spee'ial subject in.dteT. W'e wonelei 
what men like Dr. K. Kie|gwa\', Dr. Shnk*Idt, Mr. 

( Iberholsen, or tlii^ Re*v, b\ Jourdain will fe*el w hi'ii they 
sec tliemselves associate'll w ith t lu* highly oi iginal avian 
anatorriy and physiology of the* sort we have ejue^te*el. 
Wc may al.so epiote* freini the inle's; “ \ny person of 
scientific inte;grity. ha\ing attained the* age* of i.S, 
w'lio is intere*sted in the* pursuit ol oologv as a science 
oy in the eol/ectii/i( of koi/s’ (.gg.s (italics chairs) may 
become a ‘ Scieiitilic .Me'iiiber ’ of the .Mnseiim." 
That is wdiat many had supposed : now we knenv it. 
Dut the Museum cannot hasc it. both ways. It can 
bo a centre for egg-ce^’'eclors, ])atrons of what is an 
amusing and interesting sjiort if not carried (as 
unfoitunately .sometimes liaptieiis) to the j^itch of 
mania. Or it can be an instil uiion for the scienlilic 
study of egg-shells, from which we^ may ekmbtless 
expect some, i hough not n er\' much or verv valuable, 
new knowiedge. lint it niiisl not tliink that it can 
use science a.s a cloak for mere eolleetiiig ; and that is 
precisely what, with its present rules and organisation, 
it appears to be trying to do. 

The subject of chemical apparatus and plant pro- 
duction generally received speiial consideration in 
tlie recent address of the retiring chairman (.Mr. 
L. M. G. P'rascr) of the ('hemical Plant Manufac- 
turers’ Association. The improvements in the con- 
struction of plant have been along well-defined lines, 
the aim being to produce a better article at a lower 
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workiiiP'^ cost and with greater safetj-. Kxam])les 
were given indictiting lines of progress, and reference 
was made to (1) the more economic output of grinding 
machines, (2) the simplification of emulsion foi matioii, 
(3) the increased usefulness of filter plant and the 
devekipment of the stream line filter, (4) the distilla- 
tion of special liquids with less risk and greater 
■cfuiomy and the more efficient fractionation in still 
columns, (5) improved mechanical crystallisei s and 
mixeis, (o) the more thorough understanding of 
fiiiiiaces, and (7) the control of temperature, d'lic 
belter iililisalioii (d metals and alloys and the more 
iiitiinale knowledge of the action of heat on substance 
an; n garded as factors which have helped progress. 
The separation of ashes from coke and unbnrnt coal 
bv means of eleclromagnctic separators is now being 
carricil f)nt on a. commercial scale. Recent develop- 
ments in eleetn^lyt ic cells w'cre akso noted, and the 
n<‘cd for further investigation on the electrolysis of 
((‘ilain inorganic substances indicated. Mr. P'raser 
IS hopeful lliat, with experience from similar wwk in 
other directions, plant could be properly designed 
to meet new needs. Many general questions bearing 
on jilant coiistnict ion were touched upon, such as 
the power factor in the movement of bulk materials, 
the study of the thermal efficiency of fuels cind the 
mlerc hange of heat, the general freedom from break- 
down of machinery and the automatic control of 
o])(*ialion. Improvciiicnts so far Achieved have 
enabled many di flic ul ties to be overcome, and future 
plans can be laid with greater confidence. 

Two series of coloured postcards have recently been 
issued by the Drilish Museum (Natural History), one 
depicting the migrant bird visitors of spring, the 
other (hose of winter. A separate card is devoted to 
each specie's, and in many instances, to an excellent 
close-np ” view of the bird in its normal surround- 
ings, there is added a more di.stant view wdiicli in- 
dicates with great success the features that catch the 
eve “ in the field." The colouring is very faithful to 
lift*, and the artistic effect of each card dcligJitfuJ. 
Kaoh series is offered in sets of five cards for ts., the 
cards being numbered in the order in Ayhich the birds 
usually arrive in Great J Britain. Thus the first set in 
the spring series contains wheatcar, ring-ouzel, chiff- 
chaff, sand martin, and sw^allow ; and, that in the 
winter .series, sncnv-bnnting, redwing,^ brambling, 
held fare, aiul hooded crow\ Accompanying each set 
is a printed leallet in which the breeding and migra- 
tion habits of each species arc set out. In addition 
to gi\’ing much pleasure to all bird-lovers,, these cards 
should prove of great value to teachers in supplcmciit- 
iiig lessons in Nature study, especially in urban schools 
ami in those which have not the good fortune to 
possess a natural history museum. 

Tine number of iiew' periodicals dealing with various 
aspects of natural science which have been started 
in Japan in the last few years, is clear evidence of the 
attention now' being given in that country to the 
investigation of its own natural resources ; for most 
of the journals contain papers dealing with products 
occurring in Japan or which are being imported into 
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Japan fur use. One of the most interestiniPPP'''tliese. 
journal'- is Acta phyto-chimica, now in it^ second year» 
which is published by the Iwata Institute of Plant 
Hiochcniistry at Tokyp^ iind^^ by Prof. Shibata. 

In it lia\u been published already a number of im» 
jjortant papers, including those of Asahina and Fujita 
on anemonin, and^'^^ detailed resume by Asahina on 
liis work on Evodid irutcpcarpa, which has resulted in 
tlie isolation of two new alkaloids, evodiarnine and 
1 iiLecarf)ine. The structures of these bases have 
been determined, and shown to be related to tliose of 
hariniiie and harmaline, familiar to J.hitish chemists 
through the work of Perkin and Kobinsoii. No less 
interesting is the series of papers by Shibata and his 
coJlaborators oti' natural flavone colouring matters. 
In the current number of the journal (volume ii. 
No. 1), Prof. Asahina and several of his students have 
an important paper on the ketone of the essential oil 
of EhhoUzia cristata, Willd., which is shown to be a 
furan derivative, and is only the second substance of 
this type thus far found among the thousands of 
known components of essential oils, the other being 
Sein Tiller's carlina oxide. 

A REPORT of the administration of the Meteoro- 
logical Department of the Govemment of India in 
1923—2.^, by Sir Gilbert T. Walker, nirector-frencral of 
f)bservatories, now retired, has recently been issued. 
Reference is made to retrenchment of expenditure 
and to its interference with effective weather warning. 
The main curtailment of expenditure was effected in 
telegraphic charges. The issue of the Calcutta, 
Bombay, and Madras reports was restricted to periods 
of To^, 6, and 9 months respectively, and the number 
of stations reporting was greatly curtailed. h\)iir 
cyclonic storms were formed in the P>ay and one 
in the Arabian Sea. In J\Iay, a severe cyclone was 
experienced in the flay, in which the S.S. Okara was 
lost. The loss of this vessel has led to certain changes 
in the method of broadcasting important weather 
information, more fretpicnt weather warnings being 
issued. In connexion with the upper air work, winch 
centres round the Agra Observatory, out of 3(3 “ iustni- 
meiit balloons " sent off during the year, there were 
2T recovered. Pilot balloon work was started at 
Bombay and Peshawar. An extension of meteoro- 
graph flights is contemplated so as to obtain observa- 
tions to heights of 12 miles or more, and to ]>articipate 
in the important work undertaken in other countries. 
Radio weather messages arc received fi'om ships and 
greatly supplement the coast observations in tlic 
warning of cyclones. For the “ Rainfall of India," 
oliservations are receive 1 from nearly 4000 stations. 
Sei sinological observations are recorded at several 
places ill India and are forwarded to the Scismological 
('ommittee of the British Association. 

The Marine Observer for September, published by 
the Aleteorological Ofiice of the .\ir Afinistry, has 
recently been received. It is prepared under the 
supervision of Captain L. A. Brooke Smith, the 
^ I ar i I le Superintendent. The pu blication is essentially 
a vehicle for supplying to seamen valuable meteoro- 
logical data of interest for voyages in all navigable 


seas ; numerous incideht^‘are meteoro- 

logical logs khpt fori 0 ffici^;i 4 ijd;inari|iers arc in- 
vited to contribute" ififbrmation^^J^^^ if not 

regular observers. The! current ns an 

article on “ The Origin of Tropical RbvoK^^gjStorms " 
by Capt. D. Brunt, Supcrinteiidcnt ‘ Army 

Meteorological Services. A large am oiint’^'of .wireless 
iveather information is given, a special cliap'tcr in the 
i.ssue for each month dealing with a different ^branch 
of meteoiological information ; the Septenib^xi umber 
deals with "wind and set and drift 'bfjJ’Burrcnt.'' 
Specinn'ii charts show^ currents and windvS, ^experienced 
ill home waters, cyc lone tracks are givetvijpr various 
oceans, a map sliows recent ice in the Nprith. Atlantic, 
and notices are givcm of recent derelicts floating 
wreckage. 'I lie August number contained- a discus-' 
sion on the " Hong Kong 'Pyphoon, Aug,>‘l8, 1923," 
by Coinmaiider J. Mennessy, the Nautical Senior 
Professional Assistant: also an article oh fog by Mr. 
II. Keetejn. A list of contents would be- a useful 
addition to future issues. 

The first conference of Special Libraries and 
Information Jhircanx was held on September 5-8 at 
High Leigh, lloddesdon, Herts. The objects of the 
conference were outlined at the opening session by 
Dr. R. S. Hutton, diivctor of the Non-F'crrPjus Metals 
Research Association, and Mr. J. Ci. Pearce, , director 
of the Cast Iron Resciarch A.ssociation. It phS long 
been felt that many diver.se agencies conceif^^ed with 
the treatment of information have projBleifls in 
common, and need an opportunity tO' ’ establish 
mutual co-operation and assistance, and to determine 
their relationship to tlie press, and to the great 
municipal and national libraries and other institutions. 
The conference, wliich w'as highly successful,- provided 
abundant e\’idcnce of the interest in this field of 
work, and in order to ensure continuity of irtterest, 
without forming anotlier association, a standing 
committee of the conference was appointed with 
powder to consider matters in the interests of those 
engaged in direciing or 0])erating Special libraries, 
and to convene a further conference at some future 
date. This coininiltce is representative of a wide 
range of institutions, and has alroacly held its first 
meeting. 'Die most striking feature of the con- 
ference was the ki'enness (lis])layed by a large number 
of higidy dixersihed interests, including scientific, 
technical, inti ust rial, wliolesalc and retail commerce, 
railways, political, agricultural, governmental, univer- 
sities, jiress, ineilical, sociological and banking. This 
tliversity served to emphasise the common interest 
of all these agencies in receiving, treating and 
distributing dornmentciry material. 

The thirty-fifth animal general meeting of the 
Institution of Mining Iriigineers will be held at the 
Conference Halls of the British Empire Exhibition 
on Thursday and Friday, October 2 and 3. Sir 
John Cadiiian will rclimjuish liis third terni of office 
as president on October 2, when he wdll be succeeded 
by Dr. J. S. Haldane, Director of the Mining Research 
T^aboratory and honorary professor in the University 
of Birmingham. 
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M. ^li: recent book was noticed brieAyV Tw3iPni()r’ass[^^^^ required by the kcb(*arch 

III Natukj^ pf "jply .i 9 > p. 85 ,^ wntes to suggest tha^ .^epar tin work in coii- 
we iuisiiiler]iret<ed him. In reply we would explain^^t^^iiexion with Thferh'j|5^^feti<^pr^ Candidates 

tliat the phrase '* proposes in some measure* to revert^ imust possess"' lfirst-cia|^^ TO in matliomalics. 

to the olcJer \ classical ’ conceptions '* was not intended Written applications, witfi^c'opli^pjf must 

to throw doubt on the novelty of his ideas. It was be .sent to the Chief ' Suftferinten dent, Research 


only intended to indicate that his theory approximates 
more nearly to classical than to relati\’ily th<‘ories. 

At the- opening session of tlie annual 
meeting -of the Institute (d Metals, held at the 
Institution" of Mechanical IMi^'ineers, J.ondcm, on 
'I iiesday, September o, Prof. 1 . J iiriuT relerre<l in 
his jire.sidetitial address to Iht* f^rowing needs of the 
In.stituto in view of the steadily increasing meinber- 
ship, tho- growth of the library, and the gn^ater use 
by members of the facilities which arc provided. 
Ad<lilional funds are re(]uire<l if the work is to be 
maintained and extended : and tl.- alternative to a 
liirlhcr ^increase in the annual snbscri])tion is an 
endowment, the proceeds of which would b<‘ available 
for providing the neces.sarv adrlitional accommoda- 
tion and assistance. Prof, 'i'nrner was able to 
announce a gift <^f looo/. towards siuh an endowment. 
'I'liis donation is the largest single gift which the 
Institute has received, and tin' ('ouncil will sluntlv' 
take into consideration tlu' tjnestion as to liow far, 
and in what manner, it may be* made the basis of a 
larger scheme. 


Department, Woolwich, S.B. 

\Vi. have received from MesspJ^oots their list of 
spfjcial research chemicals. Wq^OT^that the number 
of these has increased considerabl^^jjd that a great 
majority f)f the compounds ar^^^^anufactured or 
pin ilie<l in Mes.srs. iSoots' own l$,bqfa]Snes in Notting- 
ham. As manufacturers and di^rji|^‘tors of fine 
cficrnicals, Messrs. Boots are in a position to supply, in 
a stat<- of considerable purity, the inter- 

mediate's and raw materials which of interest to 
workers engaged in chemical research. 

I'wo ii.sefiil catalogues of second-hand books 
ottered lor sale by Messrs. Bowes and 30 wes, Trinity 
Stieet, Cambridge, have reached us., (No. 422) is 

of a miscellaneous character dcaling_; with works of 
biography, sport, travel, luiglLsh topography, general 
literature, and of foreign origin. The other catalogue 
(No. .]23) contains ])articulars of neaVlyfsooo works 
rel.'iting to mathematir.s, pure and applied; including 
physics, a.stronorny, meteorology, electricity, engineer- 
ing, assurance, insurance, etc. The :^catalogues are 
obtainable .from the publishers upon request. 


Our Astronomical Column. 


Statistics (iN Siia.i \u \’j noc 1 1 u s. - c )iu‘ of tlu' 
chief factors in the i;\]^td progress m.nle in recint 
years regarding stellar <list i jbiition and motion has 
bi'eii tl>e ^substitution of .utmale stalisri('al methods 
for the' 'hapha/ard in\ est iga ( ions of earlier tinu 
which wore often based on imoinplele material. 'J'l 
/Istnyph, Jiwni., June eontains I wo impf^rtant 

statistical papers by Plot. h. II. S<aies. 

'I'he first tleals willi sh'Mar \eloeilics. and demon 
strateSjiihe soundness ol liw ar/'^i Ihld’s assumption 
that the Jogarit Inns «)f the tana.enlial veloeities (».»\ 
the velycilies dednci'd from ol)ser\<'d proper motion, 
after cdiToeting lor llie sun's \ ( toeily), lor an\' assigiu'cl 
alisolute magniliKk*. loiitoim \(My ekiselv t(> the 
Gau.ssian error-ciii \ e, sometimes designated “the 
cocked hat.” A similar tonelnsion is naclied for lie 
ratlial velocities. 

Tlie second paper .seel-.s tt) lind a hirnmla tor tlu 
relative numbers of stars of dilh ienl ab.solute magni- 
tudes. The well-known dillitiilly is ])res(Mit that the 
extreme dwjirfs are in\isil>!e niijess ilnir distance is 
small, so that it is impossil)Ie to test am- region 
except Unit adja« I'lit t<i the sun. 

Kaptevn and ^'an Rhijn deduced the mean par«dlax 
formula k>g t h-ooo - o-o- i 3;;,’ [0-043 log /i, jn 
being apparent magniliule and .n ]iroper mtUion. 
This is showm to agree well with obs(‘rvalie>ii Jor stars 
forwdiichM. isbrighlei ilian S mag. ; I)nt llu' inimber 
of absolutely faint stars is lar greater than that 
indicated by the formula. 

The paper einphasi.ses the urgent need ot obtaining 
more parallaxes of the'se faint stars. 

Tub THKRMonLK uskd i-ok mi-ast kmnc. Star 
]\lA(iNiTUDr.s. — Allusion has already been made in tliis 
column to the use of the thermopile for measuring the 
total absorption by a star-image of a beam of light 
jiasscd through a photographic plate. The method 
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has the advantages of being free from personality and 
of giving the integrated effect of the whole image 
iiKlepeinlenily of the distribution ^ 6 i density in 
diflerent ]>arts of it. Tt is thus available in reflector 
plates to a considerable distance from'^the centre of 
the ]flates in spilt' of the winged character of the 
images. Groningen Kapteyn T.a.b. Publ., No. 32, 
j contains an in\’esligation by J. Schilt which confirms 
the accuracy and convenience of the nicfliod. It Jias 
been a].>])Jied to several of tJie Cape Phot. Durchm. 
]dates with good results, also to some^plates taken 
with tJie oo-incJi reflector at Mount Wilson, 

Stars of tletermined magnitudes • are*' used for 
calibrating the curves derived from the thermopile 
readings ; these are taken from the investigations of 
Seares (.Mount Wilson), Cliapman and Melc>tt;e (Grceii- 
I wieh), and Dziewulsky (Potsdam). It is suggested 
that the method may usefully be applied to the 
magnitmles of stars in the DiirchmuBterung of 
selected areas. 

Soi AK .\i j.x Axn cK'vvv. -Astry Nach, 5312 
contains a papiT 1)\- B. h'es."^<'nkofl and Ci Ogrodnikoff 
on tlie solar apex and velocity as deduced from the 
radi.d velocitii'S of stars of type B. ThiS‘tnethod of 
deducing the apex is a iiscliil check oii^.the method 
from ])ro])cr motions. 'I'he latter is very sensitive to 
the el I eel of s\steinatic errors in the older catalogues, 
as Rapleyn pointed out. The B .stars selected 

as being of high mass and small peculiar* mbtions. 

J’oiir .solutions are giA cn, according to' the assumed 
K elh'ct or the shift of spectral lines arising indei:)end- 
eiitly of radial motion. 'I'hcy do not differ very 
largely hi lev se ; in that adopted as most probalfle, 
Jv is taken as corresponding to an apparent rcccs.sion 
of 3*15 km. /sec. According to this, the sun is moving 
towards R.A. '265*S'4 N. Decl. 31*9° at a speed of 
21*7 km. /sec. 
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barrows of prehist6nc®iirope and the stupa or tope 
of Indian and Cingald^' 3 uddhism. adapting a theory 
of J^'orgussoii’s in di^^'dight of more recent knowledge. 
Senart, in opposihl^J'Fergusson’s \iew, derived the 
stupa from the fire temple, connecting it with the solar 
orii^in to which Ke assigned much in Buddhism. There 
is. Jiowever, eyidehce that the stupa is essentially 
connected with ^^relics, like the altar of the Konuui 
Catholic ChurcJ^-^l.tLnd, according to tradition, was 
erected over th^atshes of an emperor and Jiis family. 
Tlie name caity^^yen to a tope indicates its connexion 
with the f uuerap. pile, and the bo>tree invariably 
associated with the tope in Ceylon, to which the term 
caiiya is alspy applied, is probably a tree planted 
to mark tho'Sipot of cremation. The original object 
of the round barrow and the stupa, therefore, appears 
to be identical, the fact that brick is employed in one 
case and eartMn the other being immaterial. Further, 
it is possible- ithat there may be some connexion 
l->etween the found barrow and the sacred mounds of 
Idji, the link being the Basarh mounds, which appear 
to relate to the latter through a legend of the origin of 
earthen mounds which, with certain moditications, is 
common to both. 

PurJlTSTORtC , RErRHSlCNTATIONS OK TIIIC HUMAN 
Form froi^.Malta and Gozo. — Dr. Zammit and Dr. 
Singer hayiv^bhtributed to the Journal of the lioyal 
AnthropolpgfealJInstitute (vol. liv. pt. t) a compre- 
hensive stu.dyi^the first to appear — of the interesting 
statuettes bf, neolithic age discovercfl from time to 
time in the megalith ic structures of Malta and Cto/o. 
'Phe statuettes are, with three exceptions, made from 
local material, ;The majority being either of globi- 
gorina limestone or clay. Tn tin; greater number the 
most prominent characteristic is their obesity, some- 
times, but, erroneously, called steat(jpygia. 'Phey are 
classified into four groups — idealised reprosenlations, 
male and female, portrait models, rc})res(‘n tat ions of 
priests or temf|b officials, and votive olferings. 'PJic 
iirst group is that in which tlie obesity is most jnarked. 
'Phe buttocks,, thighs, legs, arms, and chest are eiior- 
monsly fat-;%but the head, when present, and the 
neck arc free, from fat, while the hands and hvt are 
in all cases- small. Taken in conjunction with other 
('haraeters,' -these features sn.ggest that a well-known 
pathological condition has been taken as a standard 
and has dey^Joped into a ritualistic convention. 'Pho 
ligiircs are. pQmparable with representations of the 
human form, in pakeolithic art, and similar lignres 
have bee%;djescribed from Crete, the Cyclades^ the 
Morea, Tlib^aly, Servia, Egypt, Erythrca, and else- 
where. Geftain characteristics, howevei, separate 
them these except perhaps in the case of 

ThessalyiV-It is suggested that tlicy may be a special- 
ised local form, coarse and crude, of an art well known 
from Crete, /r * 

/y ; 

1 TIE TVIaPPING ok OcCUPAllOXAT. C KOLH'IXCS. fll 

a series , of Norwegian studies publislicd in the 
Sociological 'Review for July, l\lr. A. Faixpjharson has 
made .someTn teres ting attempts to map occupational 
groupings in?; tJbnnexion with a discussion of Aandles- 
ness and its- occupations. The principle adopted in 
Tlie experimental coloured map of about J sfj. mile 
ol the Aandlesness promontory is based on an eight- 
fold division of simple occupations. These are miner, 
woodman, hunter; shepherd, upland farmer, lowland 
fanner, market gardener, and fisherman. For each 



the Ceylon^^deTiyed occupations kreHrldtcaxeu; p: 
c r; section G.) Mr. A. M. over the colour symbols! Thus^’Si 
jwi. 1 tions from mining include srnitli,\ 

mason, etc., while, as regards fishin^^i 
drawn between sca-lishing, fish-curing;;’Si 
of fish. This classification has the advafiti 
evolutionary and indicTites the link bbf 
and more developed occupations, buF' 
course cases in which the links are not cleisC.. 
be traced only by research in the partictllai 
place. In putting forward this tenta^V 
Air. Fan|nharson empliasises the need oT'di 
ing between craft occupations, using tbef 
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general sense to indicate the making and' j^bwing of 
tilings ; clerical employment ; and intermediate occu- 
pations such as transport ami distributioii.^n The diffi- 
culties of tliis sociological mapping are greaftf but this 
attempt is most suggestive of the results obtainable. 

V'oLCANic l.sLANo.s IX riijc China Sea.-t^Xwo new 
volcanic islands were reported as having appeared in 
the China Sea in the erupt ion of 1923 in approximately 
lat. 10^ <j' N., long. 109=* K. The Geographical Journal 
for August contains a note regarding this occurrence, 
based on information suppliecl by the Admiralty;’^ Tn< 
March this year, IT.M.S. Iroquois found that. ..both 
islands had disappeaicd, and that their ^itQS ' were 
covered by water of a depth of about 5o5f.athonis. 
The examination also failed to reveal afiyTv trace of 
the r2-fathom bank in the vicinity whictt^lfed been 
reported at the same time as the islands. ,, hfoth the 
islands and the sliallow bank have been oniitfed .from 
the charts of tlio t'hina Sea, but cautioA^^^dyised 
when navigating in tJic neighbourhood. 

r.oAo Link (Zonics) Committee. — ^The 'report has 
recently been published of a Committee appointed by 
the Board of Trade to consider the weather conditions 
obtaining on the various sea routes of the worldi nnd 
to advise, having regard to those conditioias‘;»'tb. what 
geographical /ones, and what seasons of the year, thb - 
applicatitni of the spc'cial seasonal conditions of load- 
ing prescribed by the Brilisli 'fables of Freeboard 
may properly be extended, 'fhe procedure adopted 
by tlie Comiiiiltee was in tlie lirst place to determine 
he geograpliical areas in which similar ./weather • 
conditions exist, and then to study these areas, in 
detail in oriler to f.locide wliat loading restrictions 
would bo necessary. J'he final recommendations of 
the Coniinittee are \’crv dearly iinJicated ill a chart 
ot the world printed as an Af)pciulix to the Report. 
In this chart are shown [o] the regions in whiph^iyinter 
freeboard sh.ould oht.iin for the whole or part ;,df .the 
year, {!>) tin* i t-gions where summer freeboard- shduld 
obtain for the wlioli^ year, (c) the regions ■ where 
wcatluT eonditions are more stable than prdineiry 
siimnii;!' conditions, and in which the deeper '‘ Ipdian 
Summer ” loading should be permitted, and 0 ) the 
areas whicli are sp(?cially liable to hurricanes, with a 
statement in each case of the hurricane season.'* • With 
regard to the hurricane areas, the ('ommittec-did not 
feel justified in recoiiiniending that, any ne\v ‘ restric- 
tions should be im])ose(l on eicconnt of hurriCanc-s, as 
the number of casualties due to hurricanes, though 
not accurately known, is small ; and in the seasons 
when hurricanes occur the weatlier conditions are 
otherwise favourable. 'J'he Committee strongly rc- 
conimeiided the issue of a warning to owners and 
masters of ships which pass through the areas where 
hnrricLines occur tJiat special caution should be 
observed within those areas, use being made of the 
rapidlv improving facilities for broadcastixig weather 
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I.M I IIAXtyilxNLSS, SlAMMKK, AND S^L’INT. ^Thc 

inoil< in iccKjeiK v to sock foi psychological causes for 
.ill ailijicntsi whelUer physical or inoiital, finds notable 
t \jin- .Sion in a recent article in the Laucet, where JJr. . 
\\ S. Inman, an ophthalmic Miri^eon, distansses the 
nrij'.in <»l .s(jnint. left IjamU'flness, and slarnmcir. The 
< oiiiM-\ion hetvvern Ji lt liandeilnfs . and stammering 
lia^^ 1)1 m observed belf>ie, and v.nions attempt-* have 
Imm 'T* made to i xplain it , Imt .dwavson pli V''iologic:al 
, mounds,. l)r. Inman's j»i Mal i out ribiil ion to the 
subject is twofold. While not den\mg ili.it the 
i.insal relation 1* m mans mstan(«s to be lound in the 
nervous system, he .ibaiKhui'. tli.d line of mipiny and 
d«\otes Jus atli.'ntion lo tin- discosirs- mimtal 
I .nise.s ; and he luiiigs m -.< | urn 1 iii;^ as a tliiid memlrer 
o| a related group. Whal he sa\s. 111 ellei I. is that 
tell di.anrledne.ss, stamnn riim. and si|iiinlnn; .in* Imt 
dilteieiit ways in whiih 11 m- oi‘.;amsm n-sjionds to 
eiiiolioiud strt‘ss. 'I Im* (on sc\i ii- i-\ri( iso oj parenl;il 
f'liithority in tiie home, loi example, in.is gi\<‘ rise to 
lei t handedness in one inemboi oi llu- lainilv, to 
stamiiKU’ing in another, ;md to sipi iiini; m another; 
or two or three of these pei iih.inli<-^ mas appe.ar in 
.any rine ini'mlHT. A t on^ji-mlal lendem s- is, ot eoiirse, ‘ 
presn])pOsed, for it is well known that each of tliese 
defects runs in families. I lie impofiant tioinl, how- 
ever, is that the lamil\' wlm h is pfedisjuised to any 
one of these defects is also piodisposi-d (o tin* otlu-r 
two: which of them will .aelnallv appear d< pends ■ 
n])on tlic g<'ner€al dispo.sil ion o| llu: |)erson eoiueini'd. 
Dr, Innian thus eonliaids that a s(‘!(-relianf lad with ' 
a strain of pervi'rsoness or <'onl rat mess in his natiin* 1 
W'ill bcconio J(*tt’han(h-<l .a-; .in nmonsiaons revolt ! 
against autliority. It is the kid’s w.av oj showing I 
that he is agin llu* goN’< rnment Cenlh'i* natures 
are prone to respoml l«) (lie piessnn- of .int hot it^', or 
the stress of fear. l»v s«piinling. Dr, Inman h.is 
opened out an mteri-slm;' hue ol m.pnrv wliiih m.a\ 
lead to important resnils the i.ascs hr » ites lomi 
strong presum])tivi* e\ idi-ncr oi i he gcnnal sohimIiu s, 
of his view's. 

Animat. fWlv’.XSi JOI oi;\ . in a n-cenl .iddress 
(Sr/<//n’, vol. ,p), pp. pio iio. lojj) on pn-siaif lines of 
atlaek on aniinal pai asitolv)g\ . |’|<•|. ||. H. Ward 
referred to the I'eei-nl r.ipni dev ck.jMnenl of this 
snbjict, whielt Iras grown mon* m the last dec.rde 
than in the whole precious pi-iao(l ol ri'iorih-d scieiua*. 
He pointed out th.it mi'lhod-. loi himling (healtaiks 
of parasites upon their hosi.s ha\e out run, in rnanv 
cases, the intorm.rlion concerning (hi* stnietni'e, 
de\ elopnreii I and laoiiDinu's ol tlie eaiis.d organism-^, 
arrd also of tlu*ir tr.ansmilting agents, if any, and 
iJiat tlierefore addition.il mioi in.ition eoncermng the 
parasites is the lirsl nen'ssiiy tor finlher progress. 

He emp/iasised |/k« ni*'<l tor l/ie care/nl stiulv of 
tire morphology and dilleienlial elKU.iclers of parasites 
and lor exannning the original '.peemn-ns ol a speems 
1)1 of m.iteiial eollecled in the s.ime localilx .ind 
from the same host spines. lb* remarked that 
problems ol epidemiologx an* fninkimentally depend- 
ent for their -^olnlion upon lliet'orieci di'ti’rmin.i t ion 
of the hie c\ik“., of the para'^iVi"-, loucrnu-il, ami j 
leferrcd to tlu' « i'nln*'i()ns wliicli h.i\e oecni reil 
through faulty detenuin.iiions. lb* riglillv directed 
attention to the success nl mteiisixe simiit's on the ' 
parasites of lower animals, u lu ic 1 m iin 1 «»bs{T\ . 1 - • 
tion iiuil i‘xper'imi*ntal aiul i lose coutiol ot lomlrtions 

i-ssc/i(i.il for the thoroj/.pi O'si/oi.; o/ ihr o-sn/rs-, are ’ 

possible, aiul he stronglv adxoc.iied tin* clos(*r co- ' 
irperatioii <if parasilidngisls arid nf speiiahsis \\\ Uie • 
field of medicine ' 

N\vx\.u\\.s or- inr Vui A'amimo \\ in 1 .\n\i)\. 

Jh'. (. \, (orless recenllx read a p.iper beforv the •• 
Kox al Socjci v of AM.s (>// the WilWItll WC/lJUl Ol the 1 
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ITc-Cafflbrian in Canada, whicli is ])rintc‘d in the 
Society's Journal: of , August 15. He showed that 
llie Dre-Cambriari Crocks occupy an area of some 
2 million .Sf[Ufire miles, and, that only a verv small 
portion oTihis area, little more than the southern 
trmge, has been prospected. -He pointed out tliat 
till ro‘-( .imbrian rocks in the United States contain 
the Lake Suj)erior iron mines, which produce the great 
' bulk ol the iron ores forming the basis of the vast 
. .11)11 and steel industry of the United States, and the 
: Mm Ing.m iopf)er mines, which have long ranked 
! aiiMMig the important jiroducers of that metal, whereas 
! the .one rocks in ( anada contain the Sudbury nickel- 
I topj.ii miiies, the Cobalt area silver miiics.'aird the- 
I Dun Mpine area gold mines, and that gold has been 
loii.id widely distributed throughout a great propor- 
hoii ol the I ’re-rarnbriaii hitlierto investigated. So 
1.0 as grologiial investigations have gone, ihe general 
1 1 Ml. II ter ol the 1 're-('ambrian rocks is, broadly speak- 
me,, mnlorm, and Dr. ('orlcss infers “ that similar 
imneralisalion would bi'oadly follow similar geological 
londitions because of the wide geological uniformity 
pioxeii to i‘\i.st ” ; lie therefore asks the question : 

Is It not a n*as()nal)le certainty that the achicvc- 
mi Ills ot the past both in discovery and.an recovery 
1)1 miiier.ds in l)nt a few' per cent.' of the total area 
will Ik* repeated over and over again in the great 
I’ll- ( ambrian area as a whole ? " He concluded by 
si. It mg that he tor his part has become fully cori- 
MiMi il that the inference regarding the vast mineral 
wealth ot the I Ve-('ambrian will be found to be inie, 
.mil that intensive })iospccting wdthin this area 
pimniscs to yield results of great value. 

W \vi -I’owicK 'I'ka.nsmisston. — ^' rhe Constantinesco 
.s\-s(i*m of wave-power transmission has been applied 
siiuessiidlv to the synclu'onisation of the hT*ing of 
m.u hmi‘-gmi bulU'ls from an aeroplane and lo the 
I >orm.m Long boring machine. In his book “ Sonics " 
the in \ 1*11 lor in vesligali's this system, taking leakage 
anil frirlioii mio account, .and obtains a series of 
Cl pi.it ions wliicii show n'lnarkable similarity to tliose 
toimd 111 t lie in\ (*stig.iiion of long-distaiicc telcplioiie- 
Imes. In (fn* P/ii/nsni^liictf/ for Jiilv, 

Lienl. I*.. \. ]>;iivl.i\ -Smitli atlempts^to expound tlu‘ 

I pirenomena occui ring in wave power transmission and 
j to lormnl.ili* an e.isy method of investigating them 
1 Irom Inst principles. He also gives an indication of 
1 (In* line ol investigation to be followed when the data 
i are Mich ;is w ill Ik* met with in practice. The essential 
! le.xtnre ol (his svstein ol pmver transmission is the 
; pi Oil net ion ol w.i\es in Ihiitl contained in a pipe by 
I iiie.in-* of a iei:i]m)catipg plunger at one end ; at the 
other end ol Iht' pipe is a motor plunger whicli is 

; n*('ij)nKVited hy the pressure wnves in the liquid. The 

i pipe may have several branches leading, to different 
I plungers so th.al power in.'iy be received by several 
, machines. I hi* author lirst investigates a single pipe 
I full of tluid w hell a plunger starts to reciprocate at one 
end .and neglects friction and leakage, and he shows 
I that tlu're is created a si'ries of pressure-waves, each 
aeeoiupaniod by its ('orrcspoiiding particle-velocit >• 
wa\e and tra\ oiling lo and fro along the pipe, and he 
, explains how the rondilious at any point may be 
dseertuincil it those existing- at some other point are 
kuf»\M). Inertias and h\diaulic capacities are then 
coMsidi'reil, the hitter being of tw'O ditferent kinds, 
then follows an in\ estigation of tlic siniple.sl practical 

c.ise, n.iiuelv, a gener.itor and motor at either end of 
a unitonii pi[U‘. I'hrre cast's are examined : ((^ 

llie motor piston is iixod ; (b) the motor piston is 

illalim*; Oul ;» l*-.ort t\<> power ; (c) Uic iwotor iv> 

absorbing power. Lhc contents of the paper arc 
valuable, but will vei\v\\te c.owskVeTabte ampAibeaxirm 

uclorc they C3.U ho of service to the practical designer. 
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^ I ' H I S in vcstigatiQU was undertaken in December 
^ n)2i. Seeds of j^liirty species were placed in 

tin L'onlaincrs (druggists' ointment tins), one lot 
being left indoor$ ih-,the laboratory, at a temperature 
of 7.T J*'., the pth#. lot being exposed out of doors, 

fur <S3 ila^'s, fitim. January 9 to April 2. In both 
cases the seeds. were kept perfectly dry. After the 
conclusion of the period indicated, the seeds of both 
lots were germinated between blotters for 10 days 
in the laboratory'; ,at a temperature of h' 

One hundred seeds" were tested from each lot, the 
gcniiiiiated seeds being counted on tlie fifth, seventh, 
and tenth days, - fifteen varieties of garden seeds, 
belonging to seven species, gave a germination per- 
ccMitage eit the^-end of 10 dtiys of 67 per cent, to 
63 per cent. in|{avpur, of the indoor lots. For eleven 
A'arieties, belonging to eight species, the germination 
jjcrceiitage at the end of 10 days was as 70 j)er cent, 
to 06 per centyralso in favour of tlie indoor lots. The 
twenty-six i v^ieties gave an average percentage 
germination at 'the'end of 5, 7, and 10 days of 42 : 30, 
()2 : 58, and 69 : 65 respectively, for the indoor and the 
outdoor lots, or a preponderant percentage superiority 
of 6 per cent.7 4’i)er cent., and per cent, respectively, 
for tlie three successive periods, in favour of the lots 
kept, indoors.. 

From the abbve summary, it appears that a small 
average increased germination percentage occurred 
in the case 6f seeds kept at laboratory temperature. 
It was noticfeifcthat the seeds of cool temperate species 
developed a' germination percentage higher by 25 
per cent. (54.‘;;26) than those of the warm temperate 
species kept at laboratory temperature, during the 
first 5 days of the germination period, although the 
increased percentage was but 14 per cent. (43 : 29) in 
favour of the same group exposed to the outside winter 
temperature."'"^ The . total germination percentage, 
liowcver, was approximately the same in both cases. 

The mean temperature out of doors for the perio<l of 
the experiment was as follows, in degrees Fahrenheit : 
Jan. +3*0, Feb.‘{^^o«4, Mar. ~h2^’y, Apr. -{-41*5, May 
-f6o*o. V 

In the wiiitj^f'of 1923, another lot, consisting of 
fourteen specieS, in thirty-three varieties, all of them 
cool temperate vegetable and field seeds, were 
exposed as before on January 26. On May 12 the 
different lotsp.pf.. seeds were tested for percentage of 
germ illation,"-^ In the preceding year's experiment 


the germination test was made in afery for 

plant physiology of the University df^f^hitoba. In 
the second year the germination tests were -conducted 
in the orticial Domiiu(3n Seed Laboratory iai.t(*Winnipeg. 
I'lie results obtained were as follows : As .th^'average 
of the smnmary shows, there was a differei|j|jmf 4 per 
cent, in favour of the seeds kept at laboratq|P||||$^pera 
lure, about 2 per cent, less than the average at the 
end of TO days for the twenty-six species and “Varieties 
tested the jireeeding year. At all events, results, 
although not C4)nclusivc, at least point»to^k*r“slight 
diminution in total vitality, as the result of Continued 
exposure to low winter tc*mperatures at the latitude 
of Manitoba, it should be stated that allfvthe'aeeds 
tested w(*re in a tlioroiiglily air-dry condition’ before 
the beginning of the test. ' 

Sixty-six varieties, belonging to fifteen%species, 
were tested, including carrot, Swedish turnip, mangel, 
sugar beet, barley, llax, crimson and white, clover,- 
cucumber, cauliflower, celery, egg plant, and cabbage. 
The total averages for all varieties tested .w.ere as 
follows: 

4 -fl.iy lo-day- ' 

test. test. . 

Inside ... 56 ■ 

Outside . . .57 ■ 

There is therefore seen to be practically nC^wuCtehce 
in the results as between the seeds kept indbors and 
those kept outside. If some of the individh^^^ca^es 
are examined separately, three varietiei}i^^|5iaJ^0ts 
gave at the final test 09 per cent, and 68, p§i;!r.vCent, 
respectively for the seeds outside and insi.de|^six 
varieties of Swedish turnip, 75 per cent, and .'^'5 
cent. ; three varieties of mangels, 5O per cent. ..and 
62 per cent. ; three varieties of turnip, 7i^pefCcent, 
and 73 per cent. ; three varieties of cucumberi^’‘79 
j)er cent, and 81 per cent. ; four varieties oi^abbjage, 
98 per cent, and 77 per cent. - ‘.-F ’ " 

It thus appears, when the details can be ta"k6h in 
numbers sulficieni to indicate an average result, !that 
the data agree with the general average. Inasmuch 
as the data herein are at variance with the, g^eral . 
experience of practical men, horticulturists, etc+^'yrith ? 
regard to the practical utility of chilling seeds^it*is 
concluded that the general factor of moisture .ipf ',tKe 
effective one, and that the layering of seeds in^a^tnpist ‘ 
substratum accounts for the effcctiveiiess"jQf^,the7 
practicc, rather than the temperature factor albnc. . 


. Barogram Analysis in 

""PHE I^ali^n 'iheteorologist, Francesco Vercelli, has 
^ made,.a^‘*laborious study of barograpliic records 
from varibifsgparts of the world, and various periods 
and seasons^ .^bmitling these curves to a* process of 
periodigraih'^aiialysis on the lines familiar in tidal 
investigatipnsV Or as ap^iliod to the study of seiches 
in lakes by the late Prof. Chrystal. The results 
are described in full detail in a booklet published 
last year imiJ\Rome, under the auspices of the 
Geophysical, Tuititute of Trieste, entitled “Nuovi 
osperimenti di previsioni mcteorologiche." 

Fj-ojii the generalised point of view, the barometric 
' uryes are shown to contain the well-known diurnal 
period which is so'outstandiug in Uie tiopics, vaiions 

l^oriofls ranging between a few days .and a month, and 
vn annual per ipdjv together with a small “ iiisolulile 
biclue." reDresentiher what must be recrarded as 


Weather Forecasting. 

differ greatly accf)rding to latitude, season, and cbn- 
tineniality. If the periodal composition of a given 
barogram is known, it becomes possible to synffiesise^ 
its prolongation on the assumption that none bf the 
co.ntainecl periods die out or others reappear,, and 
thus to make a forecast of the course of barometric 
Iiressure for a longer jjeiiod than is possible "bjr 'the 
ordinary synoptic chart method. ' 

Vercelli claims — and the responsibility .for . the 
statement must rest with him — to have obtained 
remarkably good agreement between the predicted 
and actual continuations of his curves, and to have 
used this method of w eather forecasting with' much 

success in circumstances oi grave responsibility 911 the 

ItaliaiA T^vout during the ^Va.r. IIo indicates tl\& ixiaiii. 

source of error to be the liability to cessation, or 
temnorarv susoension. of anv of the component periods. 
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Societies and Academies ' ' 

i A-i 

Paris. 

r* 

Acadfniy of Sciences, Aii/^nst 18. — M. Guillaume 

in tin* < Imir. Notice of the death of 

J. de 'iViiii, C'orrcsjKniflniit in llie st'cticm of botany. 
— I'. IC. Fournier: j'<eni:irks f>n the interpretations 
to he fiiwn in fnlnre to tli(‘ three special signals 
flelmo<l in the antlK)r's nott* fin s.'ifety niaineuvres 
lor steamships pie^siiig each other in fog, published 
in the Coml'^lCs^ rciulu:^, August .p — S. Winogradsky: 
'riie microscopic study of the soil. A detailed ! 
description of the tecliiii(|ne adopted hir the direct | 
ohservation of the seal baeteiia, together with a 
short account of tlie results obtaiiu'd. 10 . Mathias : 
The noise of the lightning Hash. 1 he tluiory is pro- 
pemnded vthat the eh ctiical discharge produces 
endolhcM'iiiic compounds of oxygen and nitrogen ' 

•f the type O4, N'^, and that the noise of the ’ 

flash is j)rodiict‘(l b\' tin* e\| ■ >si\'e <lecomposition 1 
(»f those siibstanct's. Ac<onling In this theory the ' 
ilash and nriisc? an* not produced siiuiiltaneoiisly. 
N'o experimental evidence' in snpfiort of the theory 
is given. — C'haiies Nicolle : Coniribution tt.> the 
knowledge of obscnrci inlet tions. I^xainples drawn 
from the experiinental study of exant hematic typhus. ; 
'J he term ivfrction iua/^fxin uli s is givtai to a lytic j 
of acute sepiicaMuic infection, c-xisling exceptionally [ 
in the giiinea-iiig and fnsinently in the rat. I'liere ' 
is no rise of temtierat nn*. and tlie t^xistence ol the i 
disease can only he lecognised by inoculation into I 
other animals : the i.ondiiion is (jaite distinct fiom | 
what has been termed lab'iil inicetion. — II. Mincur : 1 
Till! analytical theory of i untinned linite grouiis. : 
INI, Paschoud : 'l h<* t»rol)leni ol uniform regime in a 1 
lino tube the section of wliiih is an iso.sccles rigid 
angled triangle, — (‘arl A. Garabedinn : hour nu'thotls ' 
for .solving tin; tiioblein ol Hu* rectangular beam.- - 
Antonio Cabreira : I Ik' d«’lcrminal (d g('ograt>lncal 
latitude, any threi* allitndcs «nid the ileclinatmii of 
the star being know n. ICriu st Esclangon : i'he total 
eclip.se ol 1lu‘ moon of August i p ol)ser\'<'d at (he 
Strasbourg Obser\ titory, I.. Dimoycr and 1 \ Toulon : 
Some electro'iius lia nil al applii alions of arc relays 
with external sheath. - ('arl benedicks : Methoil lor 
the determination of (he {|('asi(\ nt iron and of other 
relractory metals in the lu|iiid state: an extension 
ol the Jiydro.statie method of linking and Petit, 
'file density of li»|nid iron at i.sjo C'. was found 
to lie (j-pjT-ojr. Gutton and (I. Lnville : Plectro- 
nielric measurements of \ei\' small .dternatiiig 
]iotenlial dilliMeiices. K. Bureau aiul A, Viant : 
ISIetenroIogiial conditions and tlic a]ipcarance of 
certain atmosplici u distmb.mces in ri'ceiving 
apparatus ol win-lcss tdcgi.ipliv. .Mmospherics are 
always eonncctcd with iiuasioiis of polar air and 
arc removed by the ;irri\al of a warm iront. Andre 
Graire : I he re\ er.sibilit \' of Hie reactions of snlplmric 
acid lormation in leaden clnimlicrs. cAidciice of 
the rediiLiion ol snljilmric aciil t<» sulphur dioxide 
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forming snlplmrii' atdd in thi' leaden cluiml>cr. —Mine. 
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licafioii of the iirinlucts of delivdration of 1.1.3- 
Irilihenyl — ^.^-dimethvl— T-pmp.niol.- 1 1 . Gault and 
JJ.. C. Mukerji : 'J'hc formation of liydroccllnlose. — 
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and neomenfhol. 'Ihe addition of hydrogen to 
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K. Fosse, Pii, Hagene, and K. Dubois: Kesea relies on 
a new method of ijuantitali\'o analysis of cyaiiamide 
in its calcium compoimcl. — * 1 *. Nottin : The estima- 
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ytion of maltose in the presence of other reducing 
.sugars by means of Jiarfoed’s solution. -Alfred 
Schoep : Sklodowskite, a new radioactive mineral. 
'I'his w^as found in the X^elgian Congo, in a la^ ei- con- 
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an cailier communication, retains its immunising 
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.mv toxicity, and Hie properties are iinchangcd after 

luMting to (>3'^-7o‘ ('. for one hour.- Simionesco 
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The History of Scientific Thoug^ht. 

J3y W. C . JD.ampikr Whkth.vm, K.K.S. 


"jp'I E earliesig^fprrii of history is a chronicle of 

X priests .4nd. ,iihgs with their attendant wor- 
sliipjjers and . wgjfi;iors. The misty dream of god- 
<.lcscended herpcjs/passes into the clear vision of the 
rdcred marc^pf^oman legions ; the picturcsejue 
pageant of medieval bishops and barons vanishes in 
lie smoke of field ; and the sound of JJrake’s 
u:uns, drumi^m^lpie^ Spaniards up the Channel, melts 
into the strai^§i.oJ^a Te Deum, sung in Notre Dame 
for anothc^,;yi^pp?"9ver Marlborough. 

'Fhen politics, and tells us of statesmen 

and of con§f|^ji^pns.' Pericles and Cicero, Richelieu 
and Walpolp^^l^gna Charta and the Petition of Right, 
the Ded|ir^jMi^4pt Independence and the French 
Rev'olution^lJ^^h^iJappropri^^ footnotes on contem- 
porary lit^r^ll^jind art), arc acclaimed as the proper 
study of nia^^^d^^ The old idea of a Garden of Eden 
or a golden heroic kings in the past changes into 

the ecjually. pathetic delusion of certain and continued 
progress in the v future, necessarily linked with the 
growth of politiGa|^^^^ in the present. 

So historiani^^ght when our fathers were young. 
'Fhcn came Tj^Vpjd Rogers and William Cunningham, 
who first saj^he , importance of economic history, 
wliile Maij^dnS^was putting neiv life into the chronicles 
of Law and!;^^^pnstitution by the study of records. 
Underlying^ ,i^ |roth and glitter of politics and war, 
wc were sjio^^h'e deep and steady currents of economi 
ciuinfic. ^he trade routes of the ancient 

world, the^^ll^pf- European prices due to the gold of 
Mexico a^^pSgrti, the coal of England burning into 
power in tli^ioheer factories of the world, were realised 
as more than the beauty of Helen or the valour 

of Achille^^e^.will of Popes or the ambition of Kings, 
tlu! geniiijgi^^apoleon or the lure of Reform Bills. 
And in sudden Utopias, disillusioned by 

this time;^p|^j, political reform, hastened to become 
economic so^ialists:^ 

But novr^^en begin to ask how these resistless 
(urrents of/^gjoijpmic change are started, and what 
determines tJipr channels in wliich they flow. It is 
<'icur that oui:...yarymg control over the resources of 
Nature is one faetbr involved. When bronze could be 
usedinstead'^f"'"*"' ' ' 

« i, iWVk 


replaced thi^ softer bronze, new induS]^. 
and the efforts of men were perforce; tu| 
develop and exploit them. 'Fhc making^ 
pierced the knight's bright armour and 
baroiFs frowning walls, to spread abrd^d 
peace and liberate the trade of towmf^ 
coveries in the art of growing field-crops^ 1 
study of the methods of stock-brceding| | 
the rapidly growing population, called 
the energy of coal, ('onv'crted in the faefor^ 
meet the inventions of Watt and of Arkwii 

This liarnessing of Nature’s fiery stejSd 
is one of the two functions of that orders 
w’e call science, and, conversely, the mat^^ 
man give one of the two motives front 
well as practi('al science springs. Geomet 
the need for the repeated mensu ration' 
the N'carlv flood of the Nile ; astronomy b^ 
b^’e-pki)^ of C'haldean astrologers, seeking^ ! 
light of the stars, to peer into the futur 
control the destinies of man ; thermod}^ 
developed to explain and improve the wofkjMpf the 

. ' y 

f‘ • ' --V 

and another function is fulfilled by science- wh'eii' pom.,.; 
Man docs not live by bread alone. The longiiij|]^’th0‘- 
soul for light, of the brain for knowledge, ii^jajnobfe i^ 
a rarer instinct than the craving of the boq^Br: food-:; 
and shelter. 7'he mystery of (‘xistenec, tn^^fil^rnar. 
riddle of the Sphinx, moves the mind of the pKilo^j^pher, ' 
and, when he learns to humble his hopes and*^]^Vance 
step l)y step on the slow road of obsei^attOT^'and’ 
experiment* he becomes a man of science and' gams an;, 
ever-increasing insight into the secrets of Nature,. 

So it is that liistory, to become a ccimplcte record of 
man’s story, must take account of his intelt^ctudl as 
well as of his material achievement. Thus, alofe ‘when . 
the history of thought is combined with that of action; 
can we watch in its fulness the great human drama, and 
write in worthy form a Universal Histor}' of the World. 

Moreover, to do this as it sliould be done,.^e must 
call to our aid the transforming magic Of iiife^ture. 
Our poets must not only sing of burning^^ppfeo or 



steam-engine. , 

But another desire is also at work to generat^ '^ 
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frmlom or of pro'^rcss broadenin^^ dow'n from of studies of early science at Oxford, and Dr. andAIr.v 
prtd'dent t(>., precedent. I’hey .must tell us also, of Sin^rer carried on notable research thereon the history 
Newlofi and of Einstein ; of the busy laboratory' and of science, especially on the biological and medical >ide, 

the mountain observatory ; of the s|)iral nebula whirling beh^re they moved to London, where a t;niver>ity 

Irorn its arms new stars into the dark abyss of space, coui^e <»f .study in the history, prinriple.s, and nietlK 

and the hundred million \ears of organic evolution ; ol .‘science*, leading to an M. Sc, degree, has been e>tab- 
of the liomhauntcil dreams of early eave-men, the ris( lished. Sir ('lifford Allbutt gives occasional lectures 
and fall of succeeding eivili'.ations in the lone history at rambridgj* on the hi.story of, medicine, and Sir 

of the world, and the maj(‘sti« man h ol modern Arthur Shiplex' on the development of biolog}', 

knowledge — perhajis but startirig nu an illimitable In linots. nearly all boys now learn some sc ii'iu’c, 

pn»gress towards the moral and material bctternienl and. hotli for tliose wlio arc specialising in it and for 

(»f all mankind, jauhaps dooiufd to < lie< k and dissol\(‘ tho .r whose main intellectual interests lie in otlier Helds 
once more amid tin* so<‘ial and rruin)mi( dangirs ol ol thought, it is well to gain some knowdedge t)l the 
onr great democrat i< cxpcrimctit. 'riicrr i^ romama* rour^e ol its growth, cx'cn to read some of its das.^ical 
iMioiigh in tin* sti)ry ol the past, in the \ i iled rnxstery writings. 'I‘hi‘ reports of the yearly conferences of 
of the future, to give a theme worth}- ol Shal^'speare | s« Imolnia.sters show an increasing appreciation of tlu* 
or of Soj)ho<’les. advantages of this mode of treatment. 

'J’his vision of seiem e as the uniting link betwt'cn lldiaation is s(‘ar(‘hijig for a way of pre.senting the 
(la; intellectual aiid the pra«ti<al elfoii'. ol man, the new humanism. W'lien the works Of the writers of 
worthy subject of historx ami ol lileiature a vision (ireeia* wire rediscovered at the Renaissance, they were 
hit lierlu seen by few is at length hi'coming elear to w( l< omed, not only as history and literature, hut also 

many.. Darwin lhittere<l some e( ( lesiastical dova'cots : as loniaining philoso))hy and science far in advance of 

hut now for thirtv vearsa <'nmidativc series ol strik anv thing then known to the modem world. It W'as 
ing (li.scovtTies has awakem'd (he imagination ol all natural ami right tliat scliool studies should be founded 
educated • men. kiintgen's X lavs, tire sul^ atomit* on dassies. and a classical echu'ation was then, and until 
electron of Thomson, tht' radioactive disintegration ol rec-ent times, tlud)est available. It survived its useful- 
matter reveal(‘(l by Rnlherlord, are parallehcl on tht‘ ness, and the’ inevitable reaction brought into promi- 
hiologieul side by the tradng cd tlie scainc* c»f malaria, nenee a sdiuewhat academic treatment of mathematics, 
the detection ol vitamins, ,im| (he application of ami a raihcr inhuman and too odoriferous sc'ience. 
Mendel’s resean-hc-s to the* Inc c’ding <»! new vaiiclic s Such .stmlii.s c unld not give a complete education, and 
of cereal crops. The War cnlorc-cd (hi lesson. N'ictor'v a tcndiMicv to emphasise once more the benefits of 
was inipussil)le without the aid of the phvsic i.st, the classics became manifest. 

chemist, the biologist, and the engineer; and peaie Science, however, has now reached heights and depths 
cannot bring i^rosperily and contentment until the far beymid those that could be touched by the Gri’eks, 
electrician has led power about the land, and the and philosoj)hy in the light of science has assimilated 
economist taught ns how best to use and distribute its the best |)arl of (Ireek thought and passed on. History 
products. and .irc laeology trac-e the rise and fall of five or more 

We .see, therelore, a great i|m'c kening ol interest, not civilisations, in which that known to Herodotus and 
only in contemporary sc ience and its possible applic a- fav\ is but the last before our own, and posse.SS a wealth 
lions, but also in tiu story ol scirntilic- development in of records in which a student may leatn. the delight 
the past and in the lives of those vvlio have made it. of research at first liand. The literature of Europe in 
We need but turn ovi‘r the pages ol X'.MrK’K lor (he last the last three luindred vears run show masterpieces not 
few yt*ars to sec what a c hange has taken jTlacv. Hook unworthy of ancient times, and the Gothic cathedral 
after book has reei'iitly appearrd dialing witli some is as noble a building as the Athenian temple. 

a.speet oi thi^ wide subjec t, and Nvti kk itselt has It is e.ssential to train modern youth to understand 
helped, both b\ notic es in its editorial columns and and appreciate modern action and modern thought, 

In such serial ]>ul>lieaiinns as tlu* ( alcndars ol .Sricntific and a modern humanism is now' possible which vdews 
<ind Industrial Jho?u*crs a?id the ab>trac ts oi I'.arly classical learning in its right place in a greater wdiole. 
Science at the Koval Soc iety. jn that Immanism the history of scientific thought fills 

i lie universities and schools also arc showing more a worthy place, and, with a more intensive studv' of 
inti lest in this aspect of seienee. Mr. K. 1. (iimther, some .scieni'e itself, may giv'e that open mind and spirit 
led by a clianeo finding of a collection of ap]>aratns of reverent imiuiry into truth which is the essence of 
locked up in a dark tuphoard in ( hristehiireh, all scientific method, and the best object of a liberal 
smothered with the dust of ages,’" is publishing a series education. 
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.Science and Literature. 


T I I r: r; 1 1 her widesprcW science' ' and 

literature afe; fulsome way, opposed to one 
another seems, at first si^fht, inexplicable. For we can 
>a\ that s{'ience is merely a way of ordering expcriciKT 
In terms of certaixT fundamental print'iples and con- 
<'Lpts, and that literature is a way of orderintr experi- 
I lire which employ^ different principles and concepts. 
()pp«»sition could arise only if one of these methods 
protessed to be. exhaustive and declared that there was 
no room for tlie* other. Hut science certainly does 
not make that claini. No scientific man asserts that 
the comprehension of a certain re^don of experien<‘e 
that is .«,dvcn to US by Shakespeare's plays is ('ontained 
in any scientific treatise, and althoiiLth we are frequently 
t(»ld that some poet or philosopher has anticipated some 
creat scientific theory — e.g, ICinstein’s - it is probable 
that this statement is not intended seriously. Yet it 
i> true that there are many literary men who re^j^ard 
ience as if iit were, in some way, o])posed to 
literature. ■' 

rhere seem to be various reasons for this attitude. 
In the first place, it is becomin.”* iiicn'asin^ly obvious 
tiiat a literary^ Education is only half an (‘dia atitai. It 
i^ still possibleior the writinj^ of a, ]joem or th<‘ writing 
of a novel to be referred to as “ the hij^hest of human 
activities/’ but the statement is not now .so generally 
hcliewd. An increasing number of people are begin- 
ning to believe that the creation of a great scieiitifit' 
the(»ry may be as great and significant an achi(‘veincnt, 
as liigh an activity, as the (Teation of a great work of 
pure literature;/ From this human, all too human, 
point of view we can quite imagine that some literary 
n 1(^11 find science a .sort of rival, and a dangerous rival, 
to literature. But w^e inu.st admit that this explana- 
tion covers only a small part of a widespread attitude. 
A nau'e important clement in tin; “ opposition ” to 
science i.s due^'to the dislike of the materialistic 
piiilosophy 'with which science was, until recently, 
supposed to be associated. 

I'hat the scientific man is a dull materialist, in- 
sensitive to beauty and incapable of profound emotions, 
i-*, or has«been, a commonplace amongst literary 
artists. A botanist, as is well known, is a man who 
knows everything about a flower except that it is 
■ 'cautiful. ; That the.se purblind creatures liave an 
n«)rdinate appetite for facts, and a curious, abnormal 
‘ c leverness,’? 'is freely admitted. But since they are 
hlind to everything that makes life to other people 
Aurth living, know nothing of tlie artist’s raptures nor 
"f the hopes and despairs of passionate natiire.s, 
ht li( \ c iliat nothing is real except what they ran put 
M a test-tube, they^niust be treated, as Nietz.sche .says, 


as mere iristrumehts?'^*' 1 i'hey:^^£iT^® and 

exquisite versions of their and 

spectroscopes. In the great (‘ompany -olj^propliots, 
.seers, and poets, they have no pku'c. -Thfe^^iPe'lnerely 
mea.suring machines, to be made u.se their 

betters. 

This is Xiet/.sche*s view and it is not ^inCommotK 
Is th(‘re any justification for tin’s view 'must- 
be admitted that some scientific men alinbst^arrant 
the caricature. It is a peculiarity of ‘".'scifehce, as 
distinguished from the arts, that valuable results can 
b(‘ a< hieved by mere industry. The possession", bf a 
telescope, and of an abnormal caj)acity for sitting still, 
have .soin(‘timcs made their owner immortal;/ It is 
true that eminence in science can sometimes b(§ sibhieved 
by a man without insight, without imagination, by 
dint of the unexciting virtue of conseientiou.sne.ss. 
Valiiabl(‘ as these men an* to seience, they have no 
2x*n*eptil)le existence except in conjunction with a 
laboratory. 'J'o the literary man, for whom gfeatne.ss 
is almost ssnonymous with the capacity^^for ,c.x- 
pcriciu'ing and c\j)rcssing profound emotions,' the 
eminent man of science may be a negligible' human 
being — “ a mere specialist." ft is appropriat^ithat 
such a l)(‘ing should adopt materialism as a philosophy, 
lie finds nothing in his own soul which .seems unlikely 
to be the outcome of the mutual impacts of little 
billiard balls, and, being unaware of bis 'narrow 
limitations, he siig.aests that this hypothesis will crljtver 
everybods s exp(‘rienee. To some of the greatest 
literary artists of the* nineteenth century, scientific 
materialism, as it was ] 3 opularly understood, was.;the 
final proof of the inadccjuaev of the scientific'"' mind.' 
ft is unfortunate that .science is .so teehniraLvfof' it 
means that non-stientifie people cannot distinguish 
between the great creator and the merely industrious ; 
worker, and that only a debased and distorted , 
version of a sr icntific theory gains currency ^hib'hgst 
1 1 1 ern . -■ 

Hut while the contempt for and dislike of science 
manifested by such great artists as Tolstd^' and 
Dostoevsky was largely founded on a misapprehension 
of what science is, the change which has occurred in 
the attitude of literary men towards .science is certainly 
connected with the fact that materialism is no longer 
so vehemently preached l)y scientific men. Such great 
scientific theories as the electrical theory of matter 
and the theory of relativity have finally destroyed, it 
is felt, that old Victorian mo(‘hanicaI universe, with its 
“ iron laws.” 'fhe universe has heroine “ enjoyable,”* 
in Maxwell’s .sense of that word wJicn he says that the 
ncce.ssary condition of the enjoyable is that the mind 
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sIkjuM hflieve in the existence of a law and yet have 
a Trivstery to mo\'c al)out in. In the new universe of 
.S< ieiK't* the poet fecls that lie lias room to exist. Such 
fe<‘lin.i',s are not, ])erliaps. l)a>ed on reason. Jt mi^ht 
he (lillH lilt to justify them, hut even the man in the 
street feels that the “ atmos|)here ” ol the modern 
seientific universe is very dilterent Irom that (jf the 
universe nl, for examjde, Haeckel, hor this reason 
there has heen a ehan_u,e in the lit( r.ii\’ man’s attitude 
t(nvards seietiee. lie is even uillin;* to admit tliat 
srientilie men of lOinslein’s rank may, in virtue of their 
imagination and passion, he tanked with ereat artists. 
lUit although a sc ientil'n' man mav he rankc-d as an 
artist, there remains an essential ditfereiiee h(‘tween a 
seientific work and a work of art. 

'J'hat a seientific* treatise may -c- exceedingly well 
written nohody will deny, 'fhat sc ientifie men ma\ 
show' a delicate and catholic- taste- in literature, or, 
inclc-ed, in any art, is also cjiiitc- true*. Ihit it does not 
follow that a sc icaititic; treatise*, however well written, 
can ever rank high as a work of literature. It seems 
that one criterion of the- greatne ss of a litc-rary work is 
its “ immortality.” 'I’o ac hieve this it must desd with 
suhjec;.ts of permanc‘nt interest, and its j>resentation o 
hc*m, although it may not he e\hausti\e, must he- c»t 
suc*h a kind that it eamicU he superseded. Mven w hen- 
the ostonsihle sulijeet-matter is ol comparatively little 
intcTest, the real subject matter u>uallv the* pc-rson- 
ality of the author has thi-. cju.dit \ . \’et \ few peojile 
are interested in the sul>jec t ol urn hnrial, hut many 
are interestc-d in Sir riiornas llroum-’s unicjuc* rc-llec*- 
tion.s on that suhjeet. Now it is ol the es^c•nee of the 
..scientific treati.se that it deals with the transitory, for 
it is of the essence of the sc ient ific- eoncrplion of tiiitli 
that science c-an eonliniially advance ; and it happens 
that a .scientific argument is not a tavourahle mc'dium 
for the expression ot the most gc-nerally interesting 
c*harac:teristi<*s of an author's personality. lvv*en the 
best written of seieiititie treatises, and writtc-n hy 
the best seientifie men such as (he Dialogues of (ialileo, 
have no longer the living interest that much older 
works of literature possess 

'The* reason is not diUMull lo disc'over. 'This 
apparent v\eakm‘.ss is due to ihe very s^rcMigth of 
science. Sciemv is uni\er.sally eommunic'ahle and 
verifiable, or it is not stMcnee. It makes a|)]>eal, 
therefore, to just those ku ultiis and interc-sts that are 
U-ast individual in men. It is impeisiaial, as we say. 

A scientific theory is an inlei |)reiation of experience 
whic h is valid for all minds preeiselv heeaii.se it is not 
c'onc'.erned with experit‘nec\s which are individual. A 
scientific man has, potc'ntially, all rational cToatures 
for his audience, fhe artist can make no such claim, 
hut lie penetrates to a gioater deptli. At present the 
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greater part of every man's experienc-e lies emtside the 
.scientific picture and, for the majority of men, is by 
far the rno.st interesting part of his experience. The 
arguments for the belief that the sun goes round the 
earili. however wittily presented, are of little interest 
now <*x<*ept lo psycdiological historians, liut human 
nature- has changed muc'h le.ss than scientific theories, 
and .1 jire.^entation of unrecjiiited lov'e, or of goodness 
triumphant in adversity, can still be pertinent to pre- 
.sent piol)lc*ms and has lost nothing of its illuminative 
jKiurr lor l)C‘ing eenturic-s old. 

I hl^ is not to .say, c)f course, that the deepest human 
p.i^^ion are not cc)n<*c*rni*d with science. Kepler, in 

. Mhiiu his triiimj)h at hi.s discoveries, wrote .some 
f the linesl pa.s.sagc's in literature, but tho.se pa.ssages 
• s<ril)c* his emotions, not his discov'cries. 'I'licy 
Dinim e us that sc ienc e may require the highest and 
deepest ciiiolions for its serv'ice, that a great man of 
a ic-iK'c* may truly lie a great artist, that he may give 
j to Si ic-nc e a j)as.sic)n and c reative imagination that othc‘r 
I men give to religion. Hut that does not make 
j pro i-ms eternal, or of permanent interest. The fate 
d a seientifie treatise, as Huxley has said, is to be part 
»l the nibble vvliic li forms the foundation of the new 
I hiiiiding. 

'fhe distinction between the scientific treatise and 
work of literature, therefore, is connected with the 
old (pu stiou of matter and form. What Shakespeare 
ha^ to convey c*iinnc)t be otherwise conveyed, but a 
student iieiv fully master Lagrange’s conception of 
dynamics without having read one line of Lagrange-, 
'fherc is, tlu-n, an c-ssential difference between scienc*e 
and art, and, however far science penetrato.s into 
regions of experiem 0 it has scarcely yet touched, there 
will always remain an essc-ntial difference. This does 
not mean that the artist can ignore science. As a 
matter of fact.the .scientific outlook affects literature by 
infhuTu ing the artist's emotions. Darwin’s theory, for 
e.xamjjlc*. lias had a gre-at influence on modern litera- 
ture. TJie influence of sc ienc*e is indirect ; it is an 
important fac tor in shaping the Zeitgeist that prevails 
at any given time, and so influe-nces not only the arts, 
hut also j)hilc)sophv and religion. But there can be 
no opposition between sc ienc'e and art except in the 
.sense tliat the artist may feel himself to be in rebellion 
against the spirit of his age-, a spirit largely due to the 
.se ientifie outlook c urrent in his time, or more probably, 
that was current a generation or two before his. The 
artist, therefore, does not ignore science ; the fact is, 
he cannot escape it. When, liowever, he cuincerns 
himself merely witli tlie expression of scientific fact or 
theory, and not with the spirit of quest and disc^ovTry, 
the chords he strikes must fail to find univ'ersal 
response in the human heart. 
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World List of Scientific Periodicals. 

By F. \V. Clifford. 


I T i-. (lirriciilt to conceive a publication which would 
l)t* of greater value to scientific workers in Great 
Britain than that which is the subject of this 
article. Research workers in the realms of seieiu'e, 
<onstantlv confronted with references to periodical 
jjiiblications to which they have not immediate aeress, 
h:i\'e often expressed the need for an authewitative 
li>t of scientific journals, together with an indication 
of the liritish libraries w'here they can be consulted. 
In the absence of this information, provinc ial workers 
are ccim polled to spend money and ill-spared time in 
j«)iirneying to and from London for serials wdiich may 
j)cThaps be contained in a library nearer at hand. 

Such a project has frequently been discus.sc‘d and 
<\'en commenced. The Fanizzi ( lul), composed of 
senior officers, of State, Universities, and Profc-.ssional 
libraries, got^well ahead with a Union list in the early 
months of 1914, but the War intervened and the work 
so well commenced by Mr. E. W. llulme, then Librarian 
of the Patent Office, came more or less to a standstill. 
'Phis earlier effort w’as prac'tic'alh’ forgotten, when, in 
1 02 1, the need for such a list was again urgent, and the 
( onjoint Board of Scientific' Soc ietic's appointed a small 
committee to devise a practic'al scheme for the com- 
pilation and subsequent pul.)lic'ation of a World last of 
S c i i‘n 1 i 1 i c : Periodicals . 

The Trustees of the British Miiscaim were aj)proac hc*cl, 
and recognising the im])ortanc'e of this work to sc'ientific' 
research and bibliography, they c'onsented to allow' the* 
compilation to be undertaken by the staff of the Museum. 

With this very material assistance, and financially 
fortified by the private guarantees of tvNo well-known 
nu'ii of science, the Conjoint Board felt able to proc'eed 
with the proposal. Fortunately, at this c ritical pc'nc:»d, 
howevcT, the Carnegie United Kingdom Trustees ex- 
])re.ssed their willingness to add a substantial guarantee 
if the original scope could be somewliat w idened. This 
ac tion very Considerably smoothed the w'ay, and steady 
progress was made with the List, When the Hoard 
itself was dissolved in 1923, the original Committee 
was formed into a Limited ('ompany so as to ensure 
the puldication of the complc'tcd work. 

It is intended that the List shall be i.ssucd in two 
|)arts. The first part is now' in the pre.ss and will 
probably l>e published during the present year. This 
portion consists of a list of more' than 25,000 .scientific* 
serials in existence in 1900, or originating betw'een that 
date and the year 1921, w'hethcr still cmrrent or not. 

Eac h serial is arranged alphabetically under its title, 
^ the Philosophical Transactions of the Royal Society 
will be found under.,/* P ’’ and not under ** Academics, 


London.*' The items arc numbered consecutively, and 
these numbers wall be used in Part II. to identify the 
pcriodic'al. It will be recognised that in the arrange- 
ment of a list of tliis kind there may be severalppinions 
as to tlie prec ise order whic^li should be followed. The 
fac t, however, that Prof. A. W. Pollard, until lately 
tlu' Keept'r of Printed Books in the British Museum, 
lias acted as the editor, should more than guarantee 
that the final decision has been made in a manner 
whic h should meet with the approval of the biblio- 
grapher and fulfil tlie rec|uiremcnts of the. scientific 
worker, whose references to j)eriodicals are ' SO often 
in a very ablireviated form. : 

TJie second part, or Index .Sec tion, will indicate in 
what liliraries in the United Kingdom a copy of any of 
the serials in Part I. ('an be consulted. Sets of the 
sheets of the first part arc now' being circulated amongst 
important libraries, general and spoc'ial, both in London 
and in spec ifii'cl provinc ial centres, for the addition of 
this information. 

In the pTON'inc'ial centres the aid has been enlisted 
of c'crtain professors and librarians, who are acting as 
loc al scc'retaric's to co-ordinate the information as to 
periodic als taken in th(‘ir respective districts, ' This 
laborious, but most valuable, work has to be carried 
out prc)m])tly, or otherwise the publication may be 
clelayecl. At a later date, i)erhaps, it may not be out 
of place tc» disc'losc the names of these enthusiasts, to 
whom scientific workers will always be indebted. 

Tt may be wc'll to mention that the World List is not 
intended to be a c atalogue of the periodie.als in any 
given library. A moment’s thought will show the 
practical impossibility of giving all the libraries con- 
taining English journals of considerable circulation. 
In the case of these, the local secretaries have been 
asked to exercise disc retion as to vviiether there is any 
need to indicate* the* existenc'c of more than one pom- 
plete .set in their town. It would, however, be easy 
for any c'cntre lo use the World List as a catalogue of 
periodicals in that area by the simple means of stamp- 
ing with a rubber stamp opposite each periodical 
possessed by the indiv'idiial libraries comprising it. 
Or, as Part T. of the W’^orld List is printed on one side 
only, the entries could be cut and mounted on cards. 

'Fhe List should also be of service in encouraging co- 
operation between large libraries in the direction of 
lessening duplic^aticm in their immediate neighbourhood, 
with the result that funds may he released for the 
purchase of additional periodicals, and in consequenc'e 
increase the total number of periodicals contained in 
that area. At the same time such „surygy.^ would 
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..ovv those responsible, how well, or ill, the reije^rch 
w orker is catered for with re^^ard to periodical literature, 
in the respective institutions. ' * 

A coiTiparison of the World List of Scientific 
Ik riodic'als with the (iesamt Zeilsclniften Verzeich- 
: ’’ shows that the former contains 25,000 whilst 

tlie German public;ation cf)ntains lait 17.100. The 
Krench “ Inventaire des periodif]iies,’' of whii h the 
first number has recently Ix-en issued, is not far enough 
advanced to ascertain the number of |)eri(jfli<als which 
will evejitually be covered by it, but thi; letter “ A ” 
contains 2357 entries a.', against 2640 in the Kn^jclish 
production. No <’o»ichisio?i can be drawn from the 
latter figures, as the arrangement of lh(* entries is not 
(juite the same as that in the \'’orld l.ist. Also the 
ij)formation as to lil)raries refers only to those in Paris 
itself. ' 

This census of jjeriodicals shows that the scientific 
journals are steadily increasing in niimluT. Many new' 


serials have commenced life since the W'ar, and nc 
Acudemies founded moti\'es arc con 

mencing to pubh\sh pVmtOT^^ Is it not tin 

that a halt should be called! r^’ Would it not be possil) 

' for tli<* older Academies to set an example b\' encoiira; 

! ing the jHjblication of their owii'cohifnunications in tl 
, s])e(‘iali.sed journals ? The scientific worker would the 
ha\e his mattTial more or less'^bUefcted instead < 
contained in an academic mixed grill. The rt 
scan Ik would reach without delay those most ir 
tcrcsicd, whilst details of ahstractiOiri^etc., would b 
vcr\ much simplified. 

In <nm‘hisinn. wdiilst no one library can be expecte 
to cimtain all the periodicals mentioned, in this moiu 
menial work. e\'ery library should at l6ast contain 
<i)py ol the World List in order to direct * inquirers t 
the ncar(‘st library where a particular" periodical ma 
b(* ^cen. Scientific* research workers*^" wiJl Jn due tim 
find that it is indispensable to them.*‘;, 4 ^^ii 




The Librarv Association’s Subject Index. 


^ INCE 1915, “ 'J’lie Subject Index to Periodic 
K., has been issued annually by the J.ibran 

Association in the form of eight ( lass-Lists, v\rcp 
for the period 1917-19, when the lists were triennial 
'I'he Class-Lists are : A, 'i’lieology and Pbilosopliv 
H-E, ■ Historical, Politit al, and haoiioinic S<*ienccs 
Education and ('hild Welfare ; (L Art am 
Archaeology; U, Music; 1 , i.inguages and Lilcra 
ture (Part i, Classical, Oriental and Ihimitive; Par 
2, Modern and Pibliographv) ; K, Science anc 
Technology; L, Author Index to A-K, and List o 
Periodicals indexed. 

I he Index is a ('lassifiration of articles of reference 
value selected from an examination of close ujjon 60c 
periodicals, Ivngdi.sh and furcii;ii. Tlic entries art 
minutely classified under the al/>})id)etical snhj<*ct 
headings of the Library of ILS. Congress, and are anno- 
tated wlitrc \t AS c\esAViv\»\c \o tlfruAv nnaIIi gvtMler pre- 
vision the scope of articles. The unbound numbers ol 

periodiea/s sent for inrfexirig are ti/ec/ for reference and 

lending purposes. -.Xny subscriber the hidcx can uii 
appHcati(m obtain the lo;,n of siK-rlftod articles cm 

payment of the return postage, further, he can re(tuirc 
the editors to furnish him with a list of articles under 
specified headings in continuation of the last printed 
Class-List. 

Thus subscription to the Index on the part of a small 
rural or town lihrart* raises tht* stutus of that library to 
that of a research institution, for the Index places its 
readers in touch with the latestdevelojirncnts in thought. 


piilicy, anrl action in all departments ^C'Emnian life. 
*• ‘ ’Ic it maintains a library of serials for refeteijce which 
is nut only larger than the correspohdi!^ " collections 
in the average municipal reference librar}^‘Tbut probably 
also contains serials not to be found in the library of 
tiu* liritish Museum itself. This work of the Library 
Association could nut have been carried out without 
H* cxbTiial assistance. Generous pecuniary assist- 
ance has ixH ii [orthcoming from the Carnegie United 
Kingdom 'rnisl. while free quarters have been found for 
the editorial sUiff of the Index and 'its. nucleus loan 
(oilevtion in the great National Libraf^’;of Wales at 
Abcrystwyt/i. 

It should be noticed that “ The Subject Index to 
Periodicals ’’ was planned at a time whcri‘“Tlie Inter- 
national rataloguc of Scientific T ^teratUTie-o^. ivas still 
in existence. lleiu?e the Index was to a ^teat extent 

dcsignvtl to bridge- the gaps \vlue,li that pUhltcation left 

unfilled. With the disc'ontinuance of'^Thc Inter- 

nationa/ fata /ogue,” Ao ICC ICT, tAe quesl^Wf the co- 

ordinated publication of iii(k*xe.s to scicntificj'periodical 
liter-.iturc onee more eomes to the SAlbject 

was brought before the Conference ^dnf’^^ureaiix of 
Information and “ SptM:ial” Libraries held atlioddesdon 
September 5-8. It may be taken fof'Mtanted that 
international co-operation has failed and that the future 
organisation of scientific literature must Be effected 
a nationar basis. 

Secondly, it should be remembered that the State has 
a well-defined interest in this matter, and should he 
called upon to shoulder its share of responsibility. Kor 

eviAmulp the nrinrinnl reno«itoripQ^"nf 'flip cprinl 



Stipplement to " Nature," September 13, 1924 
>gy,^re to be^-^niy^ 

filed m another 50 or ibo additional perioaii 

' ^ ’ could be met if the State librarian^' 

society in (|iicstit)n. were prepared to 
entries and siip(T\'i.'>e or edit the extehdei 
Any devt‘lopin(‘nL in this direction wouldfj 
bv the Lihrarv Association. ■ 


tore of art, education^ - ■:.?;lc- 
foii nd in the State coll|| 
forci.un serials, the 
Ihcst* libraries, and tBeir curators possess the 

re(|uisilc qualificationSu'jj^fpf^^^^ with the highly 

specialised class of Jj^rature which they control. 

C o-ordination i4^d!&><;ing requires the acceptance of 
a common schei^^^f classification and headings, and 
an agreed form'.^Qj.in.dex entry. Further, the finam'ial 
pros])ects o( s^c^^^S^undcr such a schemt* are materially 
improved if tS^j^dexes produced are uniform in format 
and style an4Jg^|py Wished hy a single agency. Tlu‘sc 
conditions beij|ij| granted, the actiud indexing (an be 
^•;irried outJiO^X home or library. 

This mefhiTO^f indexing supplies a sound basis for 
development^ >apd negotiation. Any of the Library 
Asso('iation’s5rass-Lists could be split into smaller units 
und so m^^ glj no doubt benefit by such division, 
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sciences, 
’elusion of 
lass-List 
Try of the 
|fie index 
SaVs-List. 
^Icomed 


The Index hji.^ now liecomi^ practically selW^liport--', 
ing. Tt ha^ been run by voluntary aid-^.rfe^-editor 
alone being in reeei|)i of a modest .salaryj^spjfinally, 
the Association h;is pN'dgi^d itself not tfl^'|^ftti>.any 
profits mad(‘ by it^ piibliealion as the propert^ij^|itfthc 
Association. Such jiroliis will go eithcr^.tftii^teservc 
fund or, more probably, towards the redui^IpnS'Of the 
price of its Class-Lists. It is scarcely i^e§$]a^. to 
add that tlie acc'ounts of the Index are d|jl)^^ttdited 
bv a ehartiTcd accountant. 


l^e/)orls oJM^^tfigress of Applied Chemistry. Issued by 

the Socigiy^J.. Chemical Industry. Vol. VUL, 1023. 

T^p. 6i&^i[London : Society of Chcmu^al Industry.) 

12s, post free. * 

The annu^l^;3®lication of these reports is not an event I 
that evok^j^idespread interest or ('omment, yet the 
reports welcome to a gooclh' number of 

spe(aalists<'-;|Cfiey arc not original in the strict sense, 
because they^^rp mainly compilations from the abstracts 
(jf original gappr^ that Jiave appeared during the }'ear 
under revie\y^v^, Nevertheless they are \'crv useful : they 
save the woijker much valuahle time ; they instruct 
him concpipj^ advances in branches of applied clicm- 
istr}^ of whi^^he has no expert knowledge : and if he 
believe testimonials state, that he has ‘‘a 

good all-rqura knowdedge of chemistry," after reading 
th(\sc repbiq^ie will lose his coiuTit and ronicss his 
general ig^gmee. 

The chiejyjifficulty connected with publications of this 
kind is thai^.hc expert is too frequent I v a. bad writer; 
and tlic cbljet, defect is the abseniv of critical insight. 

It is, of Joujge,' no easy task to assess the value of 
dev'clopni^ts,,^ that happened yesterda} , l)ut more 
attemptS-i'^. this direction might usefuil>' be made, 
hurther/pfc ;.reports w'ould gain in lucidity — and the 
cost of pg^fcation c ould be materially reduced — if the 

pIirascojim^JK^ere rigorously pruned ; redundancy ol 

ex])rcssiq.^^*^d other [onus of y)nmalesc ” are loo 

commoriaft^|fie present volume. 

A feature in many of the reports is the 

in ('lusion,.;pi; summaries of the trend of events In the 
economie sg^^re : a practice which should lie extended, 
cs])ecially there is now no single ephemeral pul)li('a- 
lion which provides, regularly and systematically, in- 
formation, offthis kind on all branches of industrial 
chemistry! i-ithe spending publication in the United 
States of QiemicalRevmvSj\Yh{ch\Ci\[ be issued quarterly, 
iuid will deal with recent progress, may help to fill the 
gap which js now apparent in our chemical literature. 

If the reviews, are, critical and constructive as wrell as 


vmam- 
fits 


at^(|uire, both, 'khe comparatively small sale’of 
reports of the kind we are usc‘d to is a < 
upon English-speaking chemists, and nj^_^ 
criticise the Society of LJiemical Industr^^ 
taining in adverse^ times its e.xpcnditure oh' ^ 
publication, which falls w^ell within the ^dOpe'/ 
legitimate .n livitics and of the wishes of* its^4wders 
and benefactors. 

Chemical Encyclopccdia : A Digest of Chemis^Cand 
Chemical fa das try. By C. T. Kingzett^^Third 
edition. Pp. x 1 606. (London: Baillidr^^uidall ' 
and Cox, C924.) 30ir.net. ' 

WiTiiix the last few years several works of tfel char-, 
acter have been published under various titl^'""^^;Con- 
sectuently the fact that the present volume has attained' 
a third edition within a comparatively short tiin^ shows 
that it has supplied a well-iiefincd want, and iij^icates; 
that a knowledge of chemistry is becoming nipre and" 
more indispensable to growing sections of ourfpdpula- ' 
tion, such as merchants, brokers, barristers^ fiflilfeciers, 
manufacturers of all kinds, pharmacists and the like.. 
Chemistry is now so intertwined with almost; al^jjy^lks 
of life that probably every educated man at, soi^.time , 
or other has wished to know something abou,t5j|.^Siib- 
stance which lie has found necessary for some? jifii^dseV. 
and it is to such a class that the present .^pOlc^Will. 

appeal. He will here find a brief but clear aecoant in ' 

non-tcclinical language of almost every chemical 
substance that has attained any practical importance, 
wdtii some of the principal constants inserted^/ Even 
professional chemists, who have access to exhaustive 
treatises on chemistry, will find the book handy for 
rapid reference, espec'ially as it is clearly prmted and 
attractively bound. v . .. 

Some onii.ssions are bound to occur in a wwk of this’ 
kind. For example, the well-known names Westron ” 
and “ Westrosol ” do not appear, although ^ other 
preparations wdth a similar name and composition are 
mentioned. It w'ould have been advisable to. have 
stated that the basis of these non-inflammabtevsolvents 
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Studies of Scientific Development. 

Isis : 'rite Inleyyialional Review devoted to the History oj 
Scivuic and Civilisation. 'I'lie official or;^an of the 
History of Si iciK c So< icty, ICcIilcd f)y Dr. Georf^e 
Sarloii. (\V< isM-nbrucli and (!(>., nie da Poincon, 
Uruxscls.) 

\ FPW iiiontfis hack the fonnution of the History' 
of Science Society, to carry on in a naire jier- 
loanent form the work which Dr. Sarton has been doini^ 
at the ('arne;^ie Institution of Washinijton since the 
War, was announced in i\ATO'RK. 'I'he first voIumc‘s 
issued under these new auspices have* just reac hed us 
and encourafic the hi^ihest ho])es as to tlie future of the 
enter])rise. Estimated 011 the lo\\« st basis, they are 
•xtraordinarily ^^ood v'alue for the money, a subsc rip- j 
tion of five dollars c'ovc*rin^,^ the whole*, 'i'liosc* who 
joined for this year will have alrc*ady rc*c'c*ivecl two 
volumes, countin^^ as Parts I., 11., and III. of vol. 
first, besides various reviews, contains a loutish artic le 
by Dr. Sarton lumsc'lf, e\j)lainin,i; under tlic* title of the 
“New Humanism ” the objects of the nc‘w association 
and its orphan. It is, in fact, a proj»ramnie and a con- 
fes.sion of faith by the founder. 'I'he second is a full and 
very careful biblioj^raphy of all the* books and arti<‘lc‘s 
wdiich Jmve been approved in the second half of ic;:?^ 
on the history of .science and j)hilosophv and (he 
history of civilisation. Its classification aims spec ially 
at bringing out the interdc‘pendenc'e of the scientific- 
development of different c-ountrics at the' same time 
and thus illustrates the unitv of rutud^ind and the 
unity of knowlc*dL;e. 

'riie third part, howc\er, is the* n*\iew proper and 
contains tliis time a large* number of articles interesting 
alike to the specialist and the* LiencTal re.ider. Four 
languages are represented amiuig the writers, six being 
Fng/i.sh, three (iennun, otic Itulian, while Crench occurs 
frccjuently, being the natural language of the editor 

and forming the luilk of his artic-lc* on the Irish Walton, 
live at\uiev\Uuv\ A t»t llw \i\iUvlU- nt Un* llxiiti-ewrU 
cc-ntury. 

Among many good tluuiis om* mav si'li*et two <illier 
icrtiel<*s lor .spen'al c-oninient. both open up a rat/ier 
iinfrerpicntecl line ol thought in (heat JJiitain. 'Phe 
first IS the hlo hil)lu}:2r:ipl}\’ Ot I hinny n Ihn fghag, 
llio distinguished Arabian medical savant ot the ninth 
c'entury. This is by Dr. (liiiseppe (iabrieli, the librarian 
of the institute in Rome for the study of Mohammedan 
science ; it is intended to he the first of a series of such 
lives, which arc greatly to he welcom(*d at the jnv.sent 
momc'nt when tJie relations hetween Fast and U'e.st are 
in a .state of eritic'al tc'iision. The oilier artic le whic h 
specially attracts us is that by Prof. Lynn 'J'horndike, 


the learned author of the recent history of magic and 
experimental science in the middle ages. He trt'ats in 
Jsis of the history of science as it appears in the famous 
French lOnc v<'lopc'*dic. He has studied the book care- 
fully from this point of view and the results arc .some- 
what unexiiec^tecl. d'he encyclopedists are far less free 
from medic* val prepossessions and errors than they 
thought themselves, or than posterity has supposed. 
'I’hcv arc* far Ic-^s violent against theology. Put their 
Strongest line- was the history of industry and the 
nic e hanic al art*^. 'I’his was DideroPs own department, 
who was him.self the son of a c-iitlcr. The article on the 
stoc king knitting frame and its 2500 parts is ten times 
as long as that on c atlieclrals ! When we remember that 
(his was in r 751 . bi*rore the .steam engine, it would seem 
that wc* shcadd regard Diderot as even more the proplict 
of the* Industrial, than of the French, Revolution. 

^ F. S. M. 

('amhrid^e Readings in the Literature of Science : being 
Extrails from the Writings of Men of Science to illus- 
trate the Development of Scientific Thought. Arranged 
hv W'illiam*( Veil Dampier W4ietham,and his daughter 
Margaret I )ampicr Whethain. Pp. xi + 275 + 8 plates, 
(('ainbriclgc* : At the University Press, 1924.) ns. Gd. 
nc‘t. ^ ' 

In these days many young students are apt to ignore 
or belittle- the int(*Hectual and practical achievements 
hyeone ge nerations, and any hook which deals in an 
inlcTcsting and accurate way with the stages that 
form landmarks in the* development of science is to 
be c-oinmended. In the present work the authors have 
I shown exc’cJlcnt jiidgnnent in their choice of extracts 
from the literature of scieni'e, and the explanatory 
inlrocluctions thc*y have written to the extracts add 
coiisklcrahly to the value of the whole. 

'I’he l)ook is divided into three sections, of which the 
first trac-es the development of men^s views on the 
.structure of the universe*, beginning with Genesis and 
ending w ith I'cldingtcai on ‘‘ Spaee, Time, and Gfavita- 

tioih'" In the section on the atomic theory are given 
extracts from Lucretius, Paracelsus, Dalton, Av'ogadro, 
Mendeleeff, Faraday, Arrhenius, J. J. Thomson, Aston, 

Moselfv. and Kiit herfcnci , all of whirh appear to us to 

be partic ularly well ohos(*n. 'The third section, dealing 
with evolution, rontuins, inter alia, selections from the 

\NtilinjAS of .Vrislolle, I.amavi'k, Uyell, Pasteur, Darwin„ 
Mendel, and J'. if. .Morgan ; it concludes with a some- 
what dogmatic' ])assage from bergson to the effect that 

thought, hciiij! a product of evolution, will therefore 

ncA-cr he able to grasp the true meaning of the 
evolutionary process. Some readers may demur to the 
inelusicjn of Pergson and the exclusion of Kant ; others 
may think that cjiiotations from Genesis, and specula- 
tions of thinkers before the dawn of positive science, 
are rather out of plac'e in an anthology of the literature 
of science ; hut all will agree that the work as a whole 
has been excellently done, and that every student of 
seience, whether in school or university, should he 
encouraged to read it and re-rc.ad it. 
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Social Science. h/U i . , = 

(1) The Biological Foundations} of 'Society J' By Prof. 

Arthur Dendy. Pp. ,x + 197 + 17 plates. (London; 
( on.stiible and Co., L.td., 1924.) 75. 6d. net. 

(2) Population and the. Social Problem, By J. Swin- 
hiirnc. Pp. 38o|;i: (London : G. Allen and Unwin, 
Ltd., 1924.) ijl/fiet. 


student of social science may approach his 

1 task with either one of tw'o objects in view. He 
may attempt to expose the permanent conditions upon 
which .social evolution depends, ile may, on the other 
liand, seek to deal with his material in much the .same 
manner as systematists and morpholojj^ists have dealt 
with animals and plants. Tie may, in short, aim at the 
I.milding up of a social morphology. 

It is seldom denied that the adjective “ .scientific 
is appropriate to studies of the first group. Under that 
heading fall’s ’^the study, not of inheritance itself, but 
of the factors : which are operating so as to produce 
changes in the’germinal constitution of the race, and of 
factors which, given a knowdedge of the conditions 
under which modifications are produced, can be detected 
in the process of impressing modifa'ations upon eac'h 
generation. ^ Here also comes in the study of compara- 
tive psychology and the study of the manner in wdiich 
the social heritage is built up, added to, passed on and 
lost : in other words, of the mechanism of the inheritance 
of tradition. The term scientific is, on the other hand, 
sometimes denied to studies whic h fall under the .scc'ond 
heading. It is apparently held at times that they 
cannot be distinguished from historical studies which, 


liy rf'iison of the fact that they assume the form of a 
narrative and deal with the particular rather than with 
the general, are judged not to belong to science. 

Lhere are, however, grounds for distinguishing clearly 
])etween historical studies and scientific studies of 


social data. , Not only may the latter, a.s also the former, 
be made with that detachment of outlook and accuracy 

in detail which characterises science, but also, in place of 
aiming at a narrative of particular events, they may aim 
at what Prof. Hobhou.se calls a “ descriptive .synthesis.” 


T’his may take the form of compn rativt* stx'ial mor- 

pliolog^, of the Study of the trend of the evolution of an 1 
institution such as property, of an association such as 
the family, or of a particular civilisation. Between 
such studies, and those undertaken by systematists and 
morphologists in zoology and botany, it is liard to find 
any fundamental distinction, though it may be con- 
venient to distinguish between “ natural ” and other 
sciences. The rate of progress in this field is slow, and 
wliilc there may at times be grounds for the complaint 
raised by sociologists that their studies are not given 
the recognition ' * ’ 


of place to remark that, if sociologists were to spend 
less time in discussing the science, w hat 

methods of investigation are^’apprbpHiate^^ the 

relation of sociology is to other sciehcesT'dirid cognate 
questions, if in fact they w'ere to get on' wilEHi their task, 
recognition would come more quickly. — 

When workers in soc'ial science have firml^§fbunded 
and widely extended their studies, it may|?1b% "some 
generations lienee, a position may be reached; not xinlike 
that Avhieh faced Darwin when he surveyed bio- 
logical .sciences in the middle of the lasiK^^bentury. 
The systematists and morphologists had br6®^fr their 
.studies to a point wImtc the main outline^^i^^' clear 

the 


and iindisjnited. It was then possible t6‘a^^ 
fac'ts .so systematised wliat was known oftllb'p^ffhancnt 
conditions upon whieli organic life is ba"se8^m&/‘t0 put 
forward a theory of (‘volution. So too in yeaWw.Oome, 
w’lien enough preparator\' work has been don^^t.may 
be possible to found a theory of social evoluti^'S^hich 


will .show order and sequence in the data hanfllSd. 

(i) The nc(‘d of tin* time is for .scientific research in 
both the.se directions. The temptation is 
.spade work and to elaborate premature theones" ' It 
is here that Prof. Dendy ’s book is helpful. ' may be 
described as a short and elementary course in' jgeneral 
biology containing the minimum of biologicaPlknow- 
ledge that should he in the posse.ssion of alUll&idents 
of social science. "I'hosc^ who propose to pursue any 
branch of .social science which falls under tfte first 
of th(! tw^o divisions mentioned above wjU qt’^course 
require far more detailed biological knowledge than this 
book ('an give. It will be to those whose interests and 
work lie in the other field that this book wnll beiiiseful. 

It is possible to do valuable w^ork in systematic oology 
and botany and to be almost entire!}' ignorant of general 
biology. Jhit cjuite apart from the interest Svliich a 
knowledge of general biology adds to these Studies, 

such knowledge has a value in tiiat it directs the 
w'orker's attention to many facts wdiich he might'other- 


wise neglect as iinimjiorfant but which, if recorded, 
may illuminate general l^lological problems. So too in 
studie.s of social data, some knoAv ledge of general biology 


is not only int«»resting l>ut also nf grt*at value. Had all 

those, for example, who have collected facts regarding 

had some grasp of biological 
problems, bow mueb might they not have assisted 
indirectly in solving those problems by amas.sing 
data bearing upon them which, in the absence of 
biological knowledge, seem wholly unimportant ? Or 
again, if attendance at a ( ourse in elementary biology 
w'as compulsory for those who are going to pursue that 
branch of s(jcial science known as economics, how much 
more definite and concrete would be their knowledge 

Vi’¥*»r 
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J)cn<lv\s excellent little hook cleseryes a wide: audience V ^ ... Prnhl#»mc! 

aiiumL^ students of the various branches of sbei^ , , India, and its ir^rODiems. 

(2) Jt Is possible to study the population problem 
l»v nt templing to lay bare the permanent conditions 
upon which it rests, or by tolleeting the facts regarding 
the ( ontrdl, density, or some other aspei t of the prob- 
J< iM under different condition.-, and then attempting to 
aocertain the trend of socied development in whatever 
held is chosen. Mr. Sw ird)urm *s hook is a di.sappoint- 
imiit in that, wliih* written h\ a S( icntific man, it is not 
a si ientific treattvient of problem in so< ial science. 

^|■om,the book we learn what opijiioii', Mr. Swinburne 
holds and, what prejudice.^ he harbours regarding most 
social questions of the day, im hiding, for example, tin* 

!e la tioihS between eapilal and labour, prolU-sliaring, tiu* 
rights of, nuin, gox'ernmcnt, the oo.dtion of women, 
trade unitMis and six ialism. 

'rite .Connexion of all this with po|)ulation is obscure, 
hut those, who disagree with Mr. Swinburne are asserted 
to hold erroneous \'iews about population, though why 
they are erroneous, and what Mr. Swinburne's own 
x'iews nuvy be, are n<n\ here in th<‘ hook l(»gi<'all\' and <-on- 
sisteiuly set out. 1 1 is relcrencc to e<‘onomists and their 
treatingpt of the population will .seive as an e xample of 
his tone and style. “ 'Tlu* curiou.s point about ei’oiu)- 
niists’. treatment of the popiilati<»n prim ijile i^ that they 
never, seriously diseuss it or trv to n futc it.*’ It is only 
Jiece^SUt^.. to veeall that the huirth volume of the* new 


CivnvR 


ge senes ol economic 


hooks is whollv 
devot^^'.ip. the population problem, and lh.it a dis^ 
eu.ssio.n JX'gun l>y Sir W illiam IJcvi ridge .it the Liver- 
pool meeting of tiu* Ihiti^h Asmx iation, and continued 
1 )V I)r. Kevnes and oilier well-kn«)wn i conomists, lias 
been oceupynig a wrv large amount td attenti(»n for 
more than a year in tnder tn s«'e the value of Mr. 
Svvitdmrne’s statement'.. All tin's work is entir«lv 
neglected by Mr. Swinluirne. (‘,111 he have written a 
hook of Jiearly 400 jiage,'. on population in ignorama* 
of it, or, as the following qimt.itions sugge^t . doi-s he 
hold so low a \ ii‘w ol the intelligem e of et onomists that 
he does not read their work-. ? 

*• 'riicrt' is no pn»per opening lor e< iim)niist,N, and no 
adecjuate indiieement lor men <d' lir:^t rate ability to 
devote iheniselves to tlie sliidv. I'ln* highest oinnaele 
.'tn erononiist can reach is a pndc's'sorship at some uni- 
versity or collt'g(\ 111* niav al.so write a text book or 
two and there hi-. (Mieer eiuls. . . , (Ii'iierallv ^peaking, 
an able mtui who lan do anv tiling eKe well has a strong 

temptation to leave politiial eMimanv alone V 

man wJio might he a hr.st rate ei onomist < aii do nearlv 
as well in many other directions that give more return, 
and naturally he does so." 

Whichever explanation is correet, the eonclnsion would 
seem to be that only thosi' who are intcre.steil in .Mr. 
Swinhurne's prejudices w ill profit hy reading his book. 


India : a Bird's-Eye of Ronald - 

shay. Pp. xiiid 322 + 24 pkt6s>-' (London, Ilombay 
and Sydney: (unstable anc^^:Co!., Ltd., 1^24.) jSv. 

UK Indian Continent is agglomerate 

of different languages/ ^iffi^M religion.s, and 
different ])eoples, not to mention vkfjeties of climate 
and topography, that it is no easy Matter to present 
it in a single view without a tendchi^^^ly confuse and 
bewilder tin' reader who is not familiar vijth the various 
problems eonicrncfl, lint Lord Ronaldlshay is an ex- 
])cricnc(‘d administrator who has had hpportuni ties, on 
• the staff of a V'icerov and later as'the«;G6vernor of a 
j great Indian i)rovine‘e, not often enjo;^fed by those 
! who have an inclination lo write, and' the same 

j lime posst‘ss the ])en of a ready writef^-’Further, he 
has devoted miieh time to the study^i^the hi.story, 
religions, and archieology of India, course of 

I eh he has iravelled miieh and has* had personal 

I experient e of the scenes he describes ’'SO well. TTi.s 
i position has necc.^sarily brought him iiith' contact w'ith 
‘ all that is best of modern India both IrtJUtijBrary and 
j politieal i ircles ; so he is ]j(M'iiliarly w^lf Equipped to 
! give II general sketc h of the country/ ahd in this he 
' has aecjnitted himsell as well as a^'difRcult task 
I permits. ■' * / 

j In a cha[)ter on What the buildings tdll ** the reader 
' is introduced to the immense variety of ■architecture 
displayed in “the edifices raised over a vast .span of 
time to the known and unknow n gods of Indian belief,’^ 
and the (juestion is asked, AVhenec came the people who, 
could produce such contrasts? 

Thus we are led to the great gateways, Oil* the North- 
West frontier, in the mountain w'all which hedges in 
and separates India from the rest of 'i!^ia 5 ’;throiigh 
which siici'essive waves of invaders have piisSed, pene- 
trating .southwxird and eastward, bringin^^■thbse Aryan 
races which have become the most numelfbU^' element. 
Hut one thing leads to anotlaT, so a descii^tipn of the 
North-West JTontier. and its people, le^ds/Ssfi' to the 
ever recurring problems eonneeted with -tRl^^^ trouble- 
some corner of the hhnpirc, especially thbS^ifliculties 
which have arisen owing to the no man’srland' existing 
between the Hritish .\dministrative ’J^l’dritier and 
Afghanistan, 'riie story of our rclatidtilS''" With the 
frontier tribes in recent years is told/arid how', in 
spite of all our desires to the contrary/ afe;fofwb,rd policy 
has been forced upon us as the result bf the climax 
brought about hy the third Afghan. War. We have 
now had to adopt ;i policy of permanent bccupation 
in Waziristan, that is, provided ^ the^^tiolicv remains 



Supplement to Nature P 13, 1924 40; 

1^ •'■ ' 1; ofte^ ni il' 


pensive, but. probablv,- . less so .. thanjAthe^^pohej 
repeated punitive 

\vhi(di, under pfesentj^d^||^Mlti,onsl requires an ever-?' 



kpursion which reached Fndia by sea 
gives a sketch of the well-known 


increasing nurnber^/qjiJjpem^orQope with the better 
armed, and better,, ,..tj;airied, tribesmen. Permanent 
oia iipalion will gOji^f -tQ ; remove the economic causes 
of unrest on^t^J^roptie'r, which lie at the root of most 
of our (liijkuilti^-^^^^'W^ shall also be the better able to 
control thosQ^,PUt^ido influences which have done so 
nuK. harm past. Lord Ronaldsha\'\s chapters 

on tlio Indi^Osi^rpntier problems will do much to 
enlighten thq^^^:^^o want to understand what these 
problems reall^5,4r(|.> 

Prom the , i^^rsions from Central Asia the author 
turns to th.e^,ta-" 
from the wi 

story of the ^aJry among European nations, first for 
tlie pnsscssi^P^:|^the trade of the East, ultimately for 
the possessi^^^; India itself, and the final \ ictory of 
the British. typical example of operations in 
those eajlyjd^J^he describes^ in some detail, the battle 
of PIasseysan3%|t„ personal \'isit to the site which he 
?,:agO. 

die present - day controversies which 
surround que^pns pf the form of representatix e govern- 
ment best to India, all that f.ord Ronaldshay 

las to say on, subject, in the two chapters on ” Local 
Self-Governpi^^£.lf and “ The Indian Village,'’ is of 
iinj)ortancc. Because we possess in a high degree the 
art of managing, our municipal affairs by means of 
elective coi\nc|}sJ^t does not follow that such methods 
arc suitable the Indian soil. 'J'he author gives 
numbers of iif^hinces of failure of the elective principle. 
With the ady;ent ^of the British, Western metliods were 
fijrced on^,^Jp^ple whose ideas of government are 
radically dr&g^ent from ours. If our methods are to 
succeed it.wljl^nly be after a long course of instruction, 
and, as 
pessimistir'^ 

British 
kind of d 
. may take 
the authoj 

V. 



made a fe^^J 
Tn view* 



wci^ 

TuVcha^-“ 


Si, acclimatisation. But we are not 
S the future of India, for we believe the 
L innate genius for ox^ercoming these 
ties, and finding a way out, though it 
: has a feeling that, on this subject, 
j^Tiot express himself as freely as he 


ters’,are dev'oted to “ Industrialism of the 
West aji^^^^Vcalth and Actual Potential.” Like 
\\ estern gpvp^ment, Western industrialism i.s distaste- 
ful to IndiaQ^ idjeas, and politicians have not been slow 
to make us^,., pi this fact. In England 80 per cent, of 
the i)0])ulation is urban, while in India 90 per cent, is 
i, engaged^n agricultural and pastoral pursuits. 
As a rule the, ^^^dfeh does not take kindly to factor}^ 
life in the great industrial centres — his thoujyht.s are in 


l^dnemdpr^prkman^ 
wages arc lower, a larger numbe^^ 
to produce a given article than in.Eiir 
results in the Indian production being 
that which could l)e imported. The 
even Air. Gandhi himself, though invgi^ 
modern innox ations, is not above making 
ways and motor ears. Gandhi has 
against European medic ine. “ which has^J 
out for special attack,’’ but by a curioiis^ 
recently undergone a serious operation at 
a skilful English surgeon who saved Hli 
cannot help thinking this antagonistic attitpj 
industrialism has more of a political 
anything else, certainly among the extrenii^ 
because of its Western origin. In Indiiv 
hears the development of Japan applaud 
example ol what an JOastern people is 
achieving. 

British future eommen ial relations with IjSS 
he free from the suspic ion that we hav^e, 
exploit her. The author puts this poih^ 
when he says : “ It must be for the good 
her wealth should be increased, and since^^gj^ 
is necessary to this end, what has to be done fs^ 
it clear to India that the aid which Great 
offer her is given to the mutual advantageji^’ 
countries, tliat if British business men lool^/p 
a reasonable return themselves, they have 
deprive her of a reasonable share of the .. V 

In other words, what they desire to do is no,t.,i(j^ 3 cg|loi.t ^,v 
her to her disadvantage, but to co-operate ' 

a business of mutual benefit.” 

Popular Hinduism is dealt with in a chapt 
.scribing some of those great religious festivals',., 
play such an important part in Indian life, 
which the author lias personally w itnessed, 
considers the original meaning, and sublime ' 
tions, wdiich liax^e been read into some of these ^cere-;’^' 
monies, one is asLonislica at the wide departure;' from 
the original <aie sees to-day. It is not 
imagine the sceptic asking whether poets and tJiin^efsV 
in trying to explain aw'ay, by dint of allegorical iritetr'^' 
pretation, certain ceremonies, are not making ingenious, 
attempts, though pi.Tliaps unconsciously, to put^’^fair 
complexion on practices which are not in accordance . 
with modern ideas. 

The concluding portions of the book endeavdiiif'^o 
explain the reasons for the pessimistic outlook^^;^'life 
which apparently pervades the majority of .Ihdliins. 
This is attributed, partly to climatic and 

cnrrf'»nnf1inor«: whirls Vin\,’P pnprvMted nnH 
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n li;^i(>us (loctrinf? of Karmcij wliich lands those who 
li( lic\x‘ in it in a tanjjled maze. The ecjnsequenre of 
(hx’li ine, to the believer, is that “ all existence in 
this world is siifferin^^^ and sorrow ; the Hindu’s 
arnhition is not to ])rolon^ it but to escape from it. 
Ill these eireumstanees how can life be anythinj^ but 
a joyless existence ? We an- l(»ld of the measures 
whieli have been, and are bein,L^ taken to combat the 
evil of malaria, a na^^t dillieult matter when such a 
lar^^e area is ((aieerned. 'riase are based on the dis- 
coveries of Sir Ronald Ross ami others, and are being 
carried out on a large s(ale, with ultimate benefit to 
the people. 

Lord Konaldshav alwa\s wants to ge t to the origin 
of things, and this adds eno^noll^ly to the interest of 
what he has to say. Some of 'as pen j)ietiires are 
delightful, as where ht* describes dawn on the Frontier ; 
they vividlv recall the scenes with which tla* Anglo- 
Indian is familiar. 

It , has not been ])(»ssible to do more than touch «in 
some of the topics Avith Avhich this book deals. We 
thoroughly recommend it to all who would know about 
India ; it is written in a pleasant style and is the result 
of much study and experiemc ac(|uir(‘d on tfit* spot, 
'fhe reader will find something of interest on almost 
every page. II. L. ('. 

The Ascent of Man. 

Making of Man : a Study in i'ludutnni. lly Sir ()li\er 

Lodge. Pp. i*S5. (London; 1 iodder ami Stoughton. 

Ltd., 1024.) yw (Mi. net. 

1 

S IR OLIVLR L(.)I)(il^ is uniinic among our men 
of .science in commanding publii* attention on 
general atid religious questions, as well as on the bram h 
of science whi(’h he has ma<h‘ his <»wn. Hence the little 
book before us will havi* a large aiidiem i’, rather for its 
qualities of inspiration and feeling than for anv definite 
contribution to its special subject, k'or on the bio- 
logical side it is extremely siMiity, and compares curi- 
ously in this respect with the vtfiume of somewhat 
similar size and title from Prof. |. Arthur 'rhoms(»n \ 
which \\i' notic<'il a lew months ago. The latter was I 
from the pm of a biologist, this of a j)hysicist, who has 
ad(»ptcd with p.ission.Ui* convi<'tit)n some highlv specu- 
lative theories on jisyehij al phenoim-na. P»ut the 
book shows how j)crfe( ll\ Sir (.)li\er has learnt to use 
his great power of clear and sim|)le exposition in the 
service of the religious propaganda which has now 
become the main interest of his lihx The language is 
always effective and mosing, though the sentiments 
are often obvious enough, and where he draws on his 
own province of ph\'.sics, the illustrations art* e.xtra- \ 


; ordinarily apt and .sometimes beautiful. I anelud- 
ing analogy of the Sun and the Divine is one t)f the best 
thing.s of the kind we have ever seen. 

Hut it is only fair to point out to intending readers 
that they must not expect a .scientific treatise. For the 
shortest summary of the biological or sociologiial 
evolution of man, they must look elsewhere, e.g. to the 
little l)ook by Prof. J. Arthur Thomson. Here we havi^ 
rather a series «)t serrnonette.s, variations on the theme 
that the human spirit is an emanation of the Divim*, 
that we mav trace in its history clear evidem'c of an 
iipwanl nH)vcmcnl, that this movement is the result of 
! f-ontiniicd effort, and that we can only attain a l)elief 
I in “rational ojitimisrn,” in the divine governanee of 
the world for good, by .seeing in this “ effort ” the 
ncces.saiy condition of any movement. It is here that 
.Sir ()liv<‘r\ plix.sii al analogies are most to the point. 
He shows in an early chapter how all change in move- 
ment in vnl\ t s force, and how' all force implies resistance. 
'Phis P ads to th<‘ argument that evil is, philo.sophieally 
coiisidc red, onK the reaction implied in action. 7 'hings 
aic not “ dnni* ca.sil\ by nod. even by the Deity.” 

As the book thus hecomes within its limits rather a 
philos()])hii al, religions treatise than a scientific w'ork, 
one would lila* to see some of the.se philosophical eon- 
I ception.s more d< epl\' ])cn(‘trate(i. But even this sense 
of insiiffic iem v does not ])revent a real outburst of 
gratitude and admiration for the veteran thinker and 
w l iter, w ho thus in the eve ning of his life puts forth such 
an inspiring c.xposition of his beliefs on the deepest 
p(‘rs(»nal (jiiestion.s which move ns all; and^ though lu; 
shows his own coin ii tions on })sychical phenomena by 
free incut reference to “the other side,” he does not 
allow’ this prepossession to disturb the general argu- 
ment. Men of all views, in fai t, can find something to 
their advantage* in tin* “ Making of Afan.” 

F. S. Makvin. 

Prehistoric Times. 

Ancient Unnters and their Modern Representatives. By 
Prof. \V. J. Sollas. 'I'hird edition. Pp. xxxvi-f 697. 
(London : Macmillan and ('0., Ltd., 1924.) 255. net. 

I T is nine years since the second edition of Prof. 

.Seillas’s “Ancient Hunters” appeared. The 
present book, altlieiugh substantially . the same in 
striieture as the last, has bei'n revised and brouglit 
u|)-te)-date. Xew matte'r has been added involving 
the lengthening of the work by more than a hundred 
pages and the addition of several illu.strations. In a 
rapidly de\ eloping subject like prehistory it is im- 
po.ssible to say that the last word has been wTitten, but 
it can .safely be prophesied that, in this revised and 
np-to-date form, “Ancient Hunters” will be for many 
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years to come an essential feature on every specialist’s 
hook.sjjclf, and will remain the best book to recommend 
to the thoughtful non-specialist reader interested in 
the subject. • ‘ ; 

As in the pre^ous editions^ the work opens with two 
rhapters on quaternary geology and the antiquity of 
man. There follows a discussion of the thorny eolithic 
]>roblem^ where Prof. Sollas very judiciously sits on the 
Icnce, and next a description of the various Palajolithic 
(‘lilturcs (liere_, perhaps, the specialist will regret the 
omission of. the term Middle Palieolithic for Mous- 
terian) interdigitated wdth accounts of what Prof. 
Sollas considers to be their modern counterparts— the 
rasmanians, Australians, Bushmen, and Kskimos. The 
))ook concludes with a resume of our knowledge of the 
I'hronology of Palaeolithic times. 

As regards the chapters on modern primitive peoples, 
while these are very illuminating to the spe(‘ialist, 
perhaps a AS^ord of warning maj' be forgiven for the .sake 
t)f the casual reader. Similar climatic conditions do 
Jio doubt produce a certain similarity of cultures when 
acting on more or less automatic humanity, but this 
must not be carried too far. Similar flint implements 
00 not postulate similar ceremonies and modes of life. 
In the case of the Tasmanians and Australians, it seems 
jiositively dangerous to link those ('ultiircs in any way 
with that of early Palncolithic man in Kurope, merelv 
on the strength of there being a certain similarity in 
tlicir stone tools. Although Mousterian culture appar- 
ently occurs in quaternary deposits in northern China, 
linked to that of western Jiurope by finds in southern 
Siberia and eastern Europe, it is a far cry from the pre- 
Jiistoric industries of northern diina to those of the more 
or less modern inhabitants of Australasia, The .same 
may be said of the Eskimos, though in this case a 
similarity in skull form has been adduced. With the 
Bushmen of South Africa, howe\Tr, we are on safer 
ground.* Not only are the tools similar but also the 
art — a much’ more conclusive criterion- is in some 
ruses almost identical; compare the finds at the 
Harranco de Valltorta in east Sj^ain with some of the 
Bushmen paintings — the techni(jue is the same. Again, 
the Bushmen have a legend that they came from the 
iu>rth, and therefore probably from the same stock 
“Which supplied Neoanthronic man to western JCurope. 

In conclusion, one can have nothing but praise for 
this excellent third edition, the popularity of the 
predecessors of which has borne testimony to its worth. 
J’rof. wSollas writes from first-hand information, having 
taken the trouble to visit personally the sites of 
fliscoveries so new that they had to be put in an 
‘Uldendum note at the beginning of the book. It is 
‘•^1 open secret, that on receipt of a chance card, 
posted without: pause to the south of France and 


waded up to his w'aist in icc-cqld water to see these 
new finds at Moritespan. May this .fascinatingly read- 
able book, readable though information rha^rial is 
never sacrificed to make it so, have success it 

undoubtedly deserves. ‘M.'C. B. 

The Problem of Atlantis, iiy Lewis Spence^|f|*p. • xi 4 - 
232+ 16 plates. (London ; W. Rider and Ltd., 
1924.) lOi*. (id. net. 

UK .Atlantis problem affects so many depi^^Ments 
of scientific im|uiry that it is alway$?^ith us. 
Mr. Lewis Spence, author of a series of bbbfe^on the 
folk-lore of America and I'.gypt, is an b^thusiastic 
champion of the existeruT of .Atlantis, 
historic importance of the .Atlanteans. In tliii^tilume 
he conx'cnicntly collects the tdassical traditioll^i^^^bn.ri^ 
subject and evidence from geiilogy, bit)logicfif'<iilmbu- 
tion, archieology, and folk-lore, of a former 'bfinl^xion 
between Central America and the ]Mediterrariedrt;Segion 
by a transatlantic land. ! ’ 

There is much geologu'al and biological evidence in 
favour of the existence of this land in the-^tly/ and 
middle Kainozoic —a period, how'cver, long l>e|c?re the 
age of man ; but it gives no direct proof of larg^lSlands 
in the mid- Atlantic at tlie time re(|uired by the Atlantis 
theory. The direct land connexion betw^een i^i^thern 
Europe and the opposite coasts of .America mus^Iiave 
been broken at the end of the Miocene ; but thetb;may 
liav(; been surviving islands which have., gradually 
foundered, just as Malta is a fragment of a land' that 
once connected North Africa and Sicily, and ha.^. been 
reduced in size by repeated subsidences. If the' rest 
w'cre submerged, some ingenious critic might claim that 
the reports of Alalta and its Phamician population and 
its Knights of St. John were all an allegorical myth p and c 
neither the geologist nor the biologist could refuteljiim. ^ ' 
.Atlantis may hav'c l.)een the remnant of a:'rnid- 
Atluntic land which was inhabited b\' a cultured^'.race- 
that sent colonies into both the Old World and the • 
New. The author claims that the Cro-Magnon race . 
came from .\tlantis and entered Europe from the west. 

- a conclusion which would rcmov’c some difficulties. 
The direct evidence of the survival of Atlantis, into 
the human pi riod di‘pends on the an hjeological’ evid- 
ence. Mr. Spence shows that the amount in common 
between ('entral America and Peru and the Afediter- 
ranean region is far more than can be explained by 
•oinc'idcnce. Tie agrees, therefore, with Prof. Elliot 
Smith that the cultures of Egypt and tropical America 
wore indebted to the .same source ; but he rejects the 
view that the connexion was established across the 
Pacific, ow ing to the absem'c of evidoni't; of the Asiatic 
nfluences that should have ‘ been engrafted on the 
culture if it had passed from Egypt to America by 
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itii ^'itsiward roult*. *Mr. Spenev recognises tJmt^:thc|tLjnqiaj(^^^^be. regarded as justifiable, especially us in this 
p('or>lc <.f south-eastern Asia influenced^ those" of restricted space she has been able to 

. 1 ■ 11* - ' mdiCafie at anv rate in outline, the more prominent 

in.pi.al Ahirnrn: but he regards this connexion as | charactenstics of the: culture, 

nvlcpr:ir!cnt. |^as wisely paid jiarticular attention tp the art of pro- 

'rh« ..Mthor is jnfliscriminatc in liis acceptance of historic man. Indeed, there is no 5 bok of this size 

anv tieng that ap|)car.> to supfiort his vdews. Many of and tyjic whicli contains so many excellent reproduc- 

lii' ar una-nts an* iiinonvanring, such as the identity I tions oi the ra\e paintings and the^carvings as 

.,r. .. , ,,, ! been given bv Miss Uovle. The IMer and less vvell- 


.,1 tia-, ,.aMK-s ( Into ,v.ll. ( oalhr.,.. and ..1 Atlas with rcceiveS?dlie attention. Miss 

I itzilopochlli. He id.so ac( e|>ts ne\vspa])cr statements, jjoyle tells Iier story in a straightforward manner 

wlii^ h, iliough ofb-n tiseful as a rlue, are not scientific which is verv ninrh "to the poinW•^^Within its limits 

id/. 'J’lui^ he remarks that t he fliscijvcry in August j this is an adniirahle little hook andv.pne’of the best 


t>l Ki.^t vear of a 2[ mile rise in the floor of the South 
Atlautie ill the course of the jirev ious t wen ty-five years 
.shtaild make “ the scoffer ” rev'ise his belief in tla* 
sttibilily ol the ocean beds ; but da* aulhor’r* acrept- 
ancgiio of tin’s “mare's nest” may tend to makt* his 


ol its kind. 

77/c lOrohfliim nj Man : Essays. Dr. G. Elliot 
Smitic I'p- ' ^ ^ 59 - (f-ondon I'^c-Oxford Univer- 
sity Pre>^. H12.1.) <S\. (uL net. 

: In this volume Ihcif. hdliot Smith has^: reprinted three 


rcad<*r.s ft/'olT at a theorv* \\hi<‘h a<‘cepts surh statements 
without iruiihling to (’onfirm them or rv'cn awaiting 
tlteir coiuradiction. 

fj/fomnie prchistoritjue dans F hlnropc cenlralv : Ennirval 
Man fii Crnba/ Flurope. Ity Pr/d. Dr. E. (doessler. 
Pp. 134 -f |)latcs. (Stuttgart: l''ran(‘kirsclie 
Verlagshandlung, 1924.) 11. p. 

1 \ this voluim* Th'ol. Goessler. Director of the Slate 
Mubcuta of Auti(iuiti(*s in Stuttgart , has published a 
series of forty platis with descriptive letterpre.ss, 
each dealing with u, type of prehistori/* man nr of 
jirehistpric <*ulture, the typt* skull being figured with 
chutiftiterisiic ussoeiated implements, ornaments, etc. 
The^j^jejfies begins with lleidellH ig man and ends 
the of Ueiitral hiiropc ol the pi-cs/ ul day. 
Studifhts will appreciate the gui i.d .itleiilion whii h is 
given to the arclarology ol south «ms( Gerrnaiiv. 'I'hc 
riuthbr has not, h/»wever, <'nufiri(‘d himself to ( cntral 
Europe, and in the ])al;eolithi<- age in partii iilar the 
skeletal remains of earlv man from l’'rance and llritain 


addresses tii.-. presi/lcntial address td^Section H at the 
Dundee im/ting of tla; J British Assqt^ipn in 1912. a 
pajier jiresi nted to the l^ritish Academi^ ‘1916, and a 
ItM tun* (hdivered at the Koyal Jnstitufio^in the current 
vear. lva« h de als witli some one ’ asjifot* of man’s 
ev'oluiioii. witli particular reference rt^ithe'^-specirically 
iiuiiian attrihutes which evolve part^ftssu with tlie 
development of the* brain, do them Jye ;has added a 
foreword in which he demonstrates witii, diagrams a 
tc’Utativo scheme of the relationships pi the different 
ge ne ra, spec ies, and rae(‘s of the humaiF family and a 
similar si heme of the relationship of the-:order of pri- 
mates. In the former of the.se he pu^s^ forward what 
are imdonbt(*clly ve'i y suggestive views bn the problems 
pres(‘nted by E.oanlhropus and Rhodesian man. Prof, 
h'lliot .Smith has repiihlished these lec'tiires to meet the 
need for a consistent and coherent 'account of the 
essential fac tors in the (‘volution of mail, pending the 
preparation of a more elaborate text-book, ..whitdi, it is 
needless to .say, w ill In* heartily welcomed by all who are 
interested in this subject. 


as well as Kliodcsian manarc’dulv noted: Init Piltdown 
man obtains no more than an ineidenlal mention in 
connexion with the Galley Hill skull. In later ])eriods, 
(-‘.spev^iully the bron/e ami iron ages, while tin* place* of 
origin cjf German limls is, for tlie most pari, carehilly 
n(»tcd, in the c'ase ol many ol the ol)jeets figured Irom 
other source.',, this information is not given at all or 
only vagiielv. 'I'he le\t is in German, h'rench. and 
ICnglish, hilt the last named is .so fud as to he iin- 
inlellii^ilde at times without the original German, and 
shows ;dmost complct** ignoranc'c o| Engli li tec hnical 
.ngmencl.it lire. 

htjvu' His'lnyy: a Slioft Arionnt of l^rehistoric 
Times. By M.u y E. Bo\lc. Pp. 1 2.S ! S plates. 
(London, (alc ult.i and Sydney : G. (j. llarrap «nd 
Ltd., 1924.) 2.N. 

Of the total niimher of pages in Miss Boyle's little 
hook, one hundred deal w'iili the paheolilhii* pcTiod 
proper. The remaining 2S pages .-over the Azilian, 
the Neolithic, the lake villages, the arts and ('raft.s of 
the neolithic: age, and the beginning of writing. This 
may seem a little out of proportion, but as her hook 
is wTitten for young people, her sc'ale of treatment 


Oeij'ijfs in riaee A'anies. By An Igdoirant Student. 
\T. : Jdje, i^p. 7. (London ; Privately printed at 
the Uhisw'ick Press, ic;24.) n.p. 

Altuc.iuc.ii numhiavd the sixth in the seriesy'this is the 
fourth ill order of publication of thb|pamphlels in 
w'hieh “ An Ignorant .StudcTit ” discussgfe^^Jie origin of 
place-names from various aspects. In^his case his 
object is to link up jilac cMiames witli^tHe "order of 
universal law' hv' show'ing that they evjjiJve logically 
from a cv)iice})ticm of life as functional abd . the re.sult 
of an arrangement and grouping of indiyiduaj^ units. 
Just as from the leaf of a trc'e c:crtain dedtiictions can be 
drawn, it is possible* lo di‘duce from language, wdiich is 
an expression of life, the country in whichlt grew and, on 
c areful analysis, to arrive* at the elemeiits'Of which it is 
c'omposed. The author’s conclusion, ther^Jore, is that 
among the earliest forms of language were the w'ords, 
W'hieh w'e now call plact'-names, describing. and locating 
the homes of the people who used thein. This, if 
somewhat obv ions, is no doubt true, provided a reserva- 
tion is made in favour of the priority of certain other 
classes of words dealing with the *ipersonality and 
primary needs, such as food. . 
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f tiS'Nc^^brk Zbologicar 


The Galapag:oS: Archipejy 

Galapagos : World's 

]is)icd under the ausgi^^^ 

Soeicty.) ^9 coloured). 

(New York and^^ndsn ': G. P. Putnam’s Sons, 
I (>24.) 42s, • 

T ilE GalapagOs^slands are situated directly on 
the eqiiat6f0about 500 miles distant from 
Ecuador, which,' Claims their sovereignty. They are 
volcanic islands, atisjng precipitously from a bank at 
2000 metres, ah<i,their topographical connexion is with 
Costa Rica and^Panama, 650 miles distant, with the 
tiny Cocos island between. They number 13 larger 
i.slands with nijimerous coastal islets, the largest island 
(Albemarle) more than 70 miles long, and tliey were 
formerly described as having 2000 craters. They are 
all volcanic, and every few years there are outbursts in 
ojie or other' of^ them. Unfortunately they have no 
water, exccp^rwhat accumulates in pools in a short 
rainy season^ s6. that the vegetation is relatively scant, 
except in-%^|}^^d- spots, without that accumulation of 
broken-down and plant remains, whif'h forms the 
rich soil of. Inbst tropical islands. Their shores are 
rocky in tS^lextreme with cliffs and great boulders, 
and smairjjfle^9^ere and there, the sort of shore one 
is accustomed to'" expect on oceanic islands formed by 
submarine volcanic activity after the ash is washed 
away and the lava laid bare. Their surfac e is jagged 
rock with bushes and cacti in the crevices, so in- 
(‘xpressibly uncomfortable and thirsty that the interior 
of the larger islands would seem never to have been 
explored. .3 . .. . 

“ A land 'pitted by countless craters and heaped 
into a myriad "mounds of fragmentary roc'k ; gnarled 
trees bleached, by salt spray, with twisted, stunted 
branches ; ‘ gifdtesque cactus stiffly outlined against 
blac k lava boulders . . 

First the .sbehe of the legendary adventure of an 
Inca king,"lheii. in 1535 explored for spices and gold 
by a Sp^i^l^bishop, later for almost 200 years the 
refitting sif^S^^pf buccaneers and whalers in succession, 
the GalapjOT^/^^may now be described as almost a 
1- , for scientific expeditions. Chatham 

penal and rattle 
save for the 


leciing would seem 



holiday, jg 
T.sland, 
station, ."tl 


vas inhabited as a 


.v'sucfi yast numbersjthat further* < 
^"nnecessaiy. ; However^ in '1923 
"logical Society adventured througL ^ 

Harrison Williams, wlio took a plarty^'i 
yacht for a three weeks’ cruise 
the soundest of the United States nafi^J 
most enthusiastic observer, was in 
W. M. Wheeler as entomologist and a part 
more including curators, artist, photogra 
torian, prcparateiir. ph>'sician, and taxidei] 
objec't was cl(‘arl\' to get living animals for ; 
exhibition specimens for the Museumi 
History at New York, and films and pb 
wild beasts, that still Jiavo no fear of i 
general public. It was simply a scientific rec 
extraordinary only in the quality and conijg 
its personnel and equipment, and in these 
ma}’ be described as “ the last word.” TJie 
result is a readable book hv Beebe, full of iM 
observations, while Osborn contributes as 
introduction, “ In the Wake of Darwin,” as* 
remember to have seen outside journalese,?! 

scientific w 1 



.j^i^bthers almost untouched 
ravages of ..pigs^ goats, cattle, donkeys, and dogs on 
different islands; Dampier, that great exploring buc- 
caneer, Portef^riS raider on peaceful whalers, Darwin, 
a young shi|)’s surgeon of twenty-six, and others, 
described tliefn .in terms which are generally correct 
lo-day, so small are the changes produced by man. 

riie Californian Academy •t)f Scienc es, in an ex- 
pedition under R. II. Beck in 1905, collected for 
almost a year j^jl^^^jSfQured specimens of all .sorts in 


the expedition as ” among the • 

! our century ” ; “ It is like rubbing the Aladdin 
of science,” etc'., terms which we would oursejj'^^iffefer' 
to apply rather to the wonderful seric.s oif' i^f^rican. 
palsec^ntological results to which that authbr' 'Has ' 
himself been such an inspiring contributor.* 

I Space permits references to only a few of til® 

I history observations. We particularly like thl';fcM-^«....,, 
of the sea iguanas, up to 4 feet in length, iffThei^vIsf 
numbers on suitable rocks, swimming by their 
tails with hanging-down legs by which thoy‘ efijife^fory, 
browsing on the seaweeds in the foam of the 
waves .and bv which the\’ drag themselves on lai® 
description of a crab crawling over one and;p|ycin^:|'); 
off its licks would not bo believed if descii^[^byfe 
any other observer than Beebe. The mockin^^^lJ^^‘ 
(Nesominius), their habits and distribution, are SCie^lfiC*:^ 
allv interesting, once continental visitors, nowp^'fl^bs^^ 
species in tlie making in the different islets. 
penguin occurs. tJie only example north of the.equatbr^^;, 
and then there is the flightless cormorant, a binfbne'v^ 
third Icmger with its wings 40 per cent. sJiorter 
nearest allies, as wonderful in many waivs as the 
grc.at auk, and like it, assuredly, doomed to disappear. - 
The Imge southern sea-lions w^ere gen erally'Jt) "tame 
that the naturalists could approach and pick' up’ their./ 
babies at will, their chief foes and those of the^“^eals/ 
being rather of the water than of the land. Bucc^eers;T ^ 
and wOialers came to the islands largely for 
land tortoises, and the Californian .\cademy Exp|„. 


collected more than 250 specimens in which thej^ recog- 
ni.sed 13 species, separated from oneA^IMtfiiiMhieflv 
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on shijpc, with no mil structural differences. Theyi 
arc known from 1 \ islands, each of whic.h had one race/ 
with the CM option of Albemarle, which had several. 
All till ( \ idcncc points to no interchange of tortoises 
between the i.dand.^, anil the problem here, as in the 
Maz arine id. mils, i.s the niclhorj ot their arrival, th 
< w‘(h. ii<<* ol any continuous land mass for their 
Ir.m^poil being i‘fjually small. Hcebe only took one, 
and that Trom the bottom of a crater on Duncan 
Island ; he found that it swam well an<l intelligently, 
ilu^ iiiing against his views as to the necessity of a 
Jorjiier land cojine.xion with ('osta Rica to explain 
the flora and fauna now existing in the (kdapagos. ! 
At Albemarle they used to ocnir on the Jiighest I 
niountain.s, where there is mi.'h rank grass. .\ 
(luayaquil farmer started here a ranch to round up the 
cattle for their hides while the old tortoises wen* killed 
for their oil, few young, if any, surviving the depreda- 
tions of the dogs. WhethiT any still exist in Albemarle 
is doubtful, and anyhow, unless then* is some resi rva- 
tion, lliey will soon be know n only as beasts of a past 
age. This is the fate which has befallen the land iguana 
on most islands, but Ifeebe found them still numerous 
in South Seymour. 'I'hese lizards attained a length of 
50 inchc.s and live inland in holes whic h they .siratch 
in the -ground. 'I'liey are vegetable feeders, their 
epicures .selecting buttercup flowers and their gluttons 
eactus„|ruits and leaves with their .sj)ines and all, tin* 
former shaken down like aj)ple.s from a irei*. In 
figllting, unlike most large lizards, they use llua’r jaws 
rather than lateral sw ishing movi'inents of tlieir bodic-s. 

There is much else in Uccbe’s book to wfiich we 
would like to refer: the finding of six bleached skeletons 
of the rare killer whale (I’seudorca), the capture of a 
species of Rranehipiis, many notes on the habits of 
birds, insects, and crabs, and a whole chapter on the 
life in rock pools. 'I'lie imj)ression we have gained is 
that, while there is no use for any more exploring 
expeditions, the (lalaj)ag()s is still an immense field for 
the naturalist in the study of the mode of life and of 
the life histories of all the more lowly land forms, fn 


Animate Nature. 

Animal Studies,'' By Jame.s A. Todd. (Foundations 
of Nature Study Scries.) Pp. 135. (Edinburgh : 
A. Baxendine and Sons, 1924.) 2s. 6d. net. 

j With the best intentions in the world it is impossible 
I to give an adeipiate summary of the animal kingdom 
; in ninety small pages of print, and the author of this 
; little book has attempted too much in the space 
I allowed him. 'Die book has been published mainly to 
! (ibviale the sf>-call(*d waste of time involved in note- 
taking by students. 'Die author's own lectures must 
of nece.ssitv havt* l)e(‘n fuller tiian the very imperfei t 
.suinmaiy given here would indicate, and judicious 
notes taken by the students themselves at the time 
would luiN'i* been infinitely more u.seful to them. The 
book is an example of that tendency to excessive 
.s|)()on feeding which is so much to be deprecated in 
modern educational methods, and can serve tio’T'eally 
useful jmrpoM*. The illustrations are poor ani^in many 
cases unricognisabk*. We have not detected many 
actual errors of fact, but Ascllus is not found on tlic 
.seashore, and the generic name of the blow-fly is in- 
I’orrcctlx gi\cn. 

rivan'iim and Aquarium Keeping for Amateurs: a 
PhU'/iral (iiiide to the ! lobby. By A. E. Hodge. Pp. 
I’SfO j>latcs. (f^ondon : If. and G. Witherby, 

1 024.) 5x. net. 

i 

! As the author justly remarks, the construction of 
j vivaria and aquaria is mainly a matter of common 
I .sense and ingenuity, based on an adequate knowledge 
I ot the liabits of the animals to be kept in them, 
j .Mr. Hodge is. tluri‘f()re, content to lay down a few' 
guiding principles and to devote the main part of the 
j book to those s])ecial reijiiirem(‘nt.s of food and environ- 
ment peculiar to individual species, the knowledge of 
which is only gained l)y e.xpericncc. In this respect 
the book is most \ aliiable. and the author’s hints and 
practical advice will save the beginner many an anxious 
hour and many an unnecessary loss. Attention is 
i-onlined to reptile.s, batraehians, and fishes, with special 
reference to the britisli species, and only to those which 
rcijiiire no heating apparatus. The book makes a 
timelv appearanee in view of the opening of the new' 
a([iiariiim at the London Zoo, and should do much to 
popularise a fascinating hobby. 


particular, from a species j)oinl of vii’w, the insei ts 
scarcely seem to liavi* lu-en loiu hed, and a rolIei*tor of 
the type of Perkins or .'^coit luiglit find as rii h a fauna ' 
as these two found respi'ctively in Hawaii and Sey- \ 
ehelles. We ''Uueest to the New ^"ork Zoological j 
Society that all speculation as to the origin i»f the 
Galapagos fauna is vain in the absemi* of siuh an 
intensive study, and that the outcome of their re- 
connaissance should be a determined attack directed 
to this end, before the i.sJands are altered still more bv 
the animals man has introduced. This, we conceive, 
is wliat the progress of Iiiological science demands from 
them. J. Staxlf.v G.vruiner, 


Deer- stalking in Scotland. By Alexander Inkson 
McGonnocliie. Pp. 208 -t- 8 plates. (LoiSfflbn : II. F. 
and (L W’ilherhv, 1924.) loy. 6 d. net. 

Tick author has here collected together a series of 
memories and adventures among the deer forests of 
Scotland, contributed by enthusiastic devotees of the 
sport of deer-stalking, and a goodly number of stalking 
yarns wlierewith to beguile the autumn evenings aft(‘r 
a good day on the moors. The book is essentiallv’ 
written for the sportsman rather than the naturalist. 
The chronicle is well and racily told, and will appeal to 
all those who have experienced the thrill of the hunt. 
The Duke of Atholl ('on tributes a preface, in wdiich he 
touches briefly on the much-disputed question of the 
economics of deer forests. 
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Thermionic Valves and Radio "'“I 
Communication. - 

'/'he Thermionic Valve and its Developments ‘in Radio- 
Telegraphy and Telephony, By Prof. J. A. Fleming. 
Second edition , fully revised. Pp. xiii + 438. (London : 
riie Wireless Press^ Ltd. ; New York : Wireless 
Pre.ss, Inc., 1924.) 15^. 

So rapid have been the advance.s made in radiotele- 
graphv and radiotelephony that the autlior has found it 
net'cssary to rewrite much of the first edition of this 
useful hook. The invention of the two-cle<^trod(! therm- 
ionic \'alve by Prof. Fleming in 1904 made an entirely 
new departure in the radio art. The subsequent 
(levclopnient of the hard three-electrode valve marks 
an equally important advance. With the exception of 
the crystal detector, all other types of detector for 
electric waves have now been made antifjuated. As a 
generator of electric oscillations the valve lias come to 
the front. As a relay or repeater in telt‘phony also it is 
being very widely used. The author has added a new 
chapter on thermionic relays. A telephone line filter 
is described, and a clear account is given of carrier wave 
telephony applied to ordinary telephone lines. Speech 
as been transmitted perfectly from the .Vtlantic to the | 
Pacifa' Ocean. It first passed by radio thirty miles 
o\'er the sea,, then 4000 miles overland by wire, and 
finally it passed thirty miles over sea again by radio. 
All the transmissions were effected by thermionic valv^es, | 
no human agency being employed. 

Thermionic Tubes in Radio Telegraphy and Telephony. 
by John Scott-Taggart. Second edition. Pp. xxiv 
-1 470. (London : The Wireless Press, Ltd. ; New 
York : Wireless Press, Inc,, r924.) 15.V. 

"I'liK tliermionic valve has come into almost universal 
use for radio-communication. This volunn* d<‘s(Tibes 
the development of this valve and gives many of its 


- r , 

^applications! The author . has " considerable , practical 
^^e>iperience bf valves and has; made'^'JujSicio^i^^^^ 
from the leading papers and the rhore im{>b;r.t|ti$ patents 
on the subject. If he errs at all, itas, in/ihaking the 
book too comprehensive and going ; too; into 

detail. \ beginner leading this book alittO^'j^ant 
.some one to point out what to read and what !tp' omit, 
at least, on a first reading. Very properly the. author 
begins by describing the phenomena in terms oLmodem 
theory. But we are afraid that our imagination fails 
to grasp what is meant by saying that there are about 
10-“ free electrons in a cubic centimetre of cold metal. 
Current is taken as flowing from points of high;negative 
potential to points of low negative potential. ‘ Modern 
theory certainly explains very satisfactorily the work- 
ing of the thrce-elec'trode thermionic valve.- oWe can 
recommend tln\ book to serious students ' of the 

W ireless Rossihilities. By Prof. A. M. Low,; ^ Pp. 77. 

(London : Kegan Paul and Co., Ltd., 1924,).. , 25 . ()d. 

net. 

It is useful oc casionally to try to unravel the future. 
This is usually left to poets. The author of this little 
book, however, em^ouraged doubtless by the marvellous 
linking up of the whole world by radio-communication, 
has ventured to indic ate some of the lines alofig^hich 
future developments will probably take place. Inci- 
dentally the reader learns many useful scientific facts. 
Kadio television has almost been realised. Why not 
methods of preventing local thunderstorms and of 
impro\'ing the growth of wheat or of young animals ? 
Radio waves may affect our health. Why should we 
not try to render this effect beneficial ? The' days of 
the outside aerial are limited. The study btfgdio- 
active materials may in one day produce the cold- 
emitter valve. It is difiicult to believe that wiJ are 
not on the eve of great scientific developments.- 


Forthcoming Books of Science. 


Agriculture, Forestry, and Horticulture. 

Ernest Benn, Ltd. — Varieties of Cultivated (Jats. 11 . 
Hunter ; Agricultural Progre.ss : The Year Hook of tlie 
Agricultural .Education Association, 1925 ; “ The Fruit 

Grower ” Directory and Handbook, 1925 ; Cut Flowers 
for Market, F. J. Fletcher. A.andC. Black, Ltd. (hardens 
of South Africa, Dorothea Fairbridge, with 16 ])agc illustra- 
tions in colour from pictures by Elizabeth Drake and 
others. Cambridge University Press. Farm Accounts, 

C. S. Orwin, new edition. Central \ews .'Igencv, Ltd. 
{Johannesburg). — Cotton in South Africa. \V. H. Scherlhus 
and J. du P. Oosthuizen (S.A. Agricultural Series, Vol. Til.). 
Chapman and .Hall, Ltd. - Principles of Dairying, Judkins. 
Hutchinson and Co. — The Culture of Hulbs, Bulbous Plants, 
and Tubers Made Plain, Sir J. E. Cotter, Bart. Longmans 
and Co. — My Garden Book, J. Weathers; Every-day Life 
<»n an Old Highland Farm, 1769-1782, 1. F. Grant, with a 
Preface by Prof. W. R. Scott. G. Routledge and Sons. Ltd. 
— Practical Forestry, from a Workman's Pt>int of View, 
A. C. Drummic. 

Anthropology and Archaeology. 

D. Appleton and Co. — Human Origins : A Manual of Pre- 
history, Dr. G. G. MacCurdy, 2 vols. Cambridge University 
Press. — The Races of Man and their Distribution, Dr. A. C. 
Iladdon ; The Social and , Political Systems of Central 
I’olynesia, R. W. Williamson, 3 vols. ; The Origin of the 
hmglish Nation, Prof. H. M. Chadwick, reprint ; The 
Medieval Village, G. G. Coulton. John Lane, the Bodley 
Head, IM . — Our Prehistoric Forerunners, C. E. Vulliamy. 


iMHgmans and Co . — (ircat Pe(>])les of the Ancient World, ‘ 
Dorothy M. Vaughan. Macmillan and Co., Ltd.-rrXhe^ 
Belief in Immortality and the Worship of the Dead,. Sir, 
J. C. Frazer, Vol. HI.; The Belief among the -Micro- 
nc'sians ; Ritual ami Belief in Ah^rocco, Dr. E. Wester- 
marck, 2 vols. ; Leaves from “ The (iolden Bough,*' culled 
by I.ady Frazer ; Men and Thi>ught in Ancient India, - 
Prof. Radhakumud Mookerji. Methuen and Co., Ltd. — 
Primitive Law, E. S. Harlland ; l*rimitive Labour, L. H. 
Dudley Buxton ; Folk-lore Studies : Ancient and Modern, 
Prof. W. Halliday. G. Routledge and Sons, Ltd. — Social 
Organisation, Dr. W. H. R. Rivers, edited by W. J. Perry ; 
The Earth before History, E. I’errier ; Prehistoric Man, 
J. de Morgan ; A Thousand Years of the Tartars, Prof. 

E. H. Parker ; The Threshold of the Pacific, Dr. C. E. Fox, 
edited by Prof. G. Elliot Smith ; T.ondon Life in the 
XVIllth Century, M. Dorothy Cieorge ; Language : a' 
Linguistic Introduction to History, Prof. J. Vendryes : 
A Geographical Introduction to History, Prof. L. Febv'rcj. 
(History of Civilisation.) Seeley, Service and Co., Ltd.- - 
Arabs in Tent and Town, A. Goodrich-Freer (Mrs. H. H. 
Spoer) ; In the Nicobar Islands, G. Whitehead, with a 
Preface by Sir R. C. Temple, Hart. ; Pygmies and Bushmen 
of the Kalahari, S. S. Dornan. 

Biology. 

D. Appleton and Co. — Evolution, V. Kellogg ; Race 
Hygiene and Heredity, Dr. II. W. Siemens, translated by 
Dr. L. F. Barker ; The Criminal as a Human Being, 
G. S. Dougherty ; Fishes, Dr. D. S. Jor^an^^^w^^dition. 
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J'du'ard Arnold und Co. - Jliiia OiKslow : a Memoir, JVIuriel J %3M[^hinery; H. Seymour ; Grinding and Crushing Machin- 
unslow; IJnscieunni hssay.s, Trof. F. Wcjod Jones. ,/• ; Acid Reaction Chambers, {*■ / 

Ar}n,v.,mith {Loumoi) I Ad . 'Ww Xiitural History of *Jt?jCliemica:i Engineering Library.) Chapman and Hall, I Jd. 
Seninrm*, (>iU‘rii Whhe: new edition I'ditod and illii.s-/ ^Principles of Fractional Distillation : being a translatinn 
tr.iled bv K. Isearhni. (I . Jirll and Sons, Ltd . — Sanctuaries of Hau.sbrand's “ Die Wirkungsweise der Reklilizier und 
ioi J*nds and I I«a\ Io Make Hiem. H. J. \Ias.singham. Distillier Apparate/' Dr. E. H. Tripp; Aniline and its 
A. and lilaik, I hi. '1 lu- ( )f)eii lionU of .Vature, Rev. Derivatives, P. 11. Groggins. J. and A. Chincliill. 

C. \, 1 1. ill, n(\cediMf*n. Canihrid^^r Cmvcrsity Press.-- Elementary Qiialitativii, and Volumetric AnalvM^, Prof. 

PaHi-li Wadi i -., \rnold. Constaldr and Co., Ltd . — I \V. Caldwell h'onrneau’s Preparation of Organic Aledic.i- 

I»eil 1 )m Si.ilKm;; in New /.eal.ind, I'. I*'. l)onne. Lpu-'orth I ments, translated by \V. .A. Silvester; Sutton’s \^)hi- 
Pit<s.-- 1 he Story ol Ihili .h Annelids (Oligocha-ta). metric Analysis, now edition by - W. L. Sutton and 
Kev 11. h’nend. IP. ILihr anil Sons, Lid. ((amhridge). A. K. Johnson; Thresh's Examination of Water and 
Studies in Aiiipiill.ii i.i, l<« v. 1*S G*. A Idei son (to be issued Water Supplies, new edition. W. Hcffcr and Sons, Ltd. 
by subs(ai])1ioii). 1 1 ith hi n\on and ( o -Natural History (Canihndf^c). Practical Physical and Colloid Chemistry 
oi i British Hiittei (lies. h. W. hroliawk, with a Preface • for Students of Piology and Medicine, Prof. L. Michaelis, 
bv Lord Roths« hild , Dweller^ of the S<s'i .ind Shore, W. : translated bv' d‘. K. Parsons; Practical Chemistry by 


i row’der. /. IL LippniLolt ( o. Ihrds in their Hcd.ition to , 

M. in, C. M. Weed ;ind i\. I )«‘.irboi n ; ( 'hemnal Dynainit s of 
l.ile Phenomena. ( >. Meyerhof (Monographs on h'xperi- 
niental Jiiology). Loni^nians and Co A History of the 
l^;lrth from Star Dust to M.in, ilihia h'lnneinore ; l<<‘seart'he^- 
on l^’ungi, IM'tif. A. II. Ki'ginald Ihillei, \'ol. III. ; An 
Introduction to the Stnd>' ol Kttrnl Coi.ds, Piol. S. |, 

I lickson J IMant l'*oinis and their hAohition in South 
-Africa, f*rof. J. W . Pews. Maiinillan and ( o. Ltd. A 
Class - Hook of Pot.Miy, IG Steiihonse. M iCt aic! I ill 
Pntdishing Co., JAd. Kigenei.iliun, Loeb. Milhitcn and 
Co,, Lid.--y\\o Study ol Living 1 lungs: Proleg<»inena 
to a I'unctional Piohigv, Hr. L. S. Knssell ; A (JeiuMal 
'r<s\t - book of Eutoinoh»g\', ineluding tin* An.itoniy, 
J’hysiology, 1 JevelopiiuMit . and ( las^iln .ition of In.sect.s 
Hr. A. H. Jmiiis. L. lime <ind Co., ltd. lllu.stiations of 
the Pritish I'’Iora ; a sei les o( j^ji Wood h'ngraviiigs 
with Dissections of P.iitidi IMants, drawn by W. II. lott h. 
with additions by \\ . ( '• .Smilh and <»lhers, forming an 
Illustrated Companion to Pentliam's llaiidbook of tin* 
Pritisb Jdora and <»th(M Moias, new eilifion ; Th'* h'loi.i ' 
of the Malay Peniiisnla, li. .N. Ividlev, :i \oK. \’oI. IN'. : 1 
Nfonocotyledones ; N'ol, V. : Mono« ot yledones (< onehnied), ; 
Gymno.spenna*, Indues .Shrldon Cn ( liatson Pritish 1 
Mammals, Hngnlata, ( ainuoia. aiul Inseitivnia, Hr. J. ). 
Simpson. 

J, Chemistry and Choniical Industry. 

1). Appleton ami Co 'The Story of l arlN' Cheinislr\', 
ProfCj. JM. Sfilhnan. l- iLe.nd .1 1 uold ami ('•> (Nniosinli, 

Ih R. Evans ; I he Pi i ru iples ol .Npphed idet 1 1 o < lunnist rv. 
Prof."' A, J. Alhii.md. new ediluni . (tutliiie'^ «)l Oigaiiie 
('hemistry, 1C. J. Ilolnnaid . 'Ihe ( heiniNtiy ol Prt'ad- 
making, J. Grant, new editiini. I.im>t lUnn, Itl. fhe 
Chemical A f,a' t'heinical Hu lionary, \ol. 1. : ( hemu cd 

'I'erins ; Vol. II.: Organu Snbsi.uues; N'ol. HI.: In- 
organic SnbstaiUi’s; ( lu niist i >' .iiui Nltniiie Structure, 
Hr. J. H. Main Smith; Cl.issn.d Paptrs on Colloid 
I'heini.stry, <-dited hy !•’. llatsHiek . Cotton ('elhihise : Its 
Chemistry and reehiiolog)', N. j. Hall ; Synt hetu' ( )rganic 
t'omptninds. Hr. S. P. Si hot/ ; The liuhisiiml A])plic.itions 
ol t'oal 'I'ar Prodiu.ls, H. M. Piinbuiy and .N. Ha\ulson ; 
Coal Tar Interinediates, N H.i\ idsoii ; Ihe Manufacture 
i>f Aminoiiiiim Prodiu (s, \\ I’.irii.sh; 1 lu* Clieinistiv 

of Hnig.s, N. hAers: Ihe ( •''■nii'.li y. M.inufaelure, and 
I’ses ol .Aliiininiiim. NN . .N. (’ Newman ; .N Handbook of 
Ceramic Manutaitme, Hr. 11 .\. N\ hite ; Ihe ('hemiNtry 

of l-'.^seiilial Oils, H. hinnenune ; d'he Hietioiiary of Inter- 
mediates , 'the Cheinistiy and M.innlaetnre of Pigments 
and INiints, ( . .N. Klein, \ n|s. Naini.sh rhiniu’r.s, 

N. Heati'ii . Cellulose N'aiiiishes, 1'. Sproxtou ; The i 
l*rt>b!cnis ol p.iinl .nul N'ariush h'llins. Hr. H. H. Morgan: 
The Analysis III Pigmenls. 1 ’amts, and A'ai nishes, Hr. j. j. 
Fox and T. H. P..wl.s ; Pl.ieks and Pitehes. H. McK. ' 
l.angton ; The C'heim.ii\ •.( Hivmg Ods. Dr. K. s. ! 
Morrell and H. R, N\o.ul . U.->ms. Natnr.d and Synthetie, , 
I. H. Parry and Dr. K. S Mmim II iMonogiaphs on the . 

Choinistry of the Oil and t'oloni huhistriesi ; fhe I )iist 
Hazard in Industry. Dr. W. Id Gibbs ; ihe reeiinologv of 
A\*ater. A. A. PoJIitt : Distillation I’lineiples. Idliott : 
l)istillation in JTaetiee, C. Elliott ; (h.ulitig and Sereeniiig * 
of Materials, J. E. Lister : Meehanieal .Mi.xing Maehiiier\^ 

L. Carpenter ; .Nlodern Mullle hdirnaces. Hr. C. .M. NN'aller ; 
Meehanieal Uoa.sting iMirnaces. NV. NVyld ; Organisation 1 
of Production, J. NV. Curtis ; Agitating and Kneading 


Micro-ineth(»d.s, Prof. P. C. (irey; Fundamentals of Pio- 
eheinistrv in relatuin to Human Physiology, T. R. Parse 
new edition, f oni^nians and O. — Physical Chemistry for 
Students of Ahfheine, Prof. .A. Findlay. McCraw-H ill 
I^thlishinf^ Co.. I Ad.- Elementary Qualitative Analysis, 
Reedy. Methuen and Lo.. Ltd. — Colloid- and Ca])illary 
('hemistry. Prof. H. I'reutullich, tran.slated by Dr. H. S. 
Hatli<*ld : rh(‘ Idemenis of Colloidal Chemistry, Prof. 
IL ITeiimllich, translated hy Prof. G. Barger; A Manual 
of Colloid ( heniisHy. Prof. NVo. Ostwald, with the col- 
laboration ol NN . P. NWilslvi and Dr. A. Kulir, translated by 
Dr. J. N. Kiigelmass and T. K. Cleveland ; A First 
( hemistry loi Si hooU, NV. H. Hewitt and S. T. E. Dark ; 
ld\amj)le.s in ( heiiiisiiy, Dr. NV. NVd Myddleton ; C'heinical 
Symbols, Foinml.e. ,ind (‘alciilations, A. W. Wellings. 
/. /. liavimid. Kefrigi'ration in the Chemical Industry, 
(L NV. iKiiiiels. (i. tvoatUd^e and Sons, hid , — The Theory 
of ( >u.'inliL'itivi- Nnalysis, and its Practical Application, 
Piol. IL P.lssfit. 

Engineering. .. 

Ldu'aid Arnold and Co. 'I'he Enlarged. Cal loridar Steam 
'I'.ihles (h'ahii nheit Lnit^), Prid. 11. Li Callchdar ; The 
Measurement nf i hmi Velocity and Pressure, the late J . R. 
P.imiel), eiliteil by K. .N. I'raztn*. Ernest Benn, hid . — The 
l.ltihman Seru ol S])<*i ialists* Data BookwS, edited by 
E. P. NVedmore, H. \'. Oiislow’, and J. H. Rayner, in three 
.st if < <»ntained volumes. N'ol. J. : Lighting, Traction, and 
Power Hi.slilluilioii ; Vol. H. : Manufacture, Design, ami 
L.d»oratorv NVork ; N'ol. HI. : Telegraph, Telcphrtni‘, and 
Kadio hinginei ring ; Small ld(‘ctric Generating Sets, NV. 

I NN ilsoii; Rotary C'oiueitors, F. P. Whitafctcr ; Electric 
I Cables.!'. Peaver ; Mf>ti\e Pow'er and theiMpdern Steam 
j 'ruibine.s. Sir ('harles Parsons and R. DaWSoft. j Electrical 
Me.'isuring 1 nsti iiinents. Hr. C. V. Drysd.a^^ And A. C. 
i Jolley. Part: j : (mliu lion Instruments,' Supply Meter.s 
j and .Auxiliary .N]>])aiatiis ; Kadio — Past, Present, and 
j h'uture, A. H. Moim* : W ireh .ss Tclegraphy and Tele])hony, 

I Prof. NN . I J. lCc( les, m u vdition ; Sclf-instruction lor 
i Stmlents in ('.as Engiiieenng Elementary, new edition ; 
j riie (las U'oild V< ar Hook, }<)25 ] . Aerial Rope- 
I ways anil 'reljdierage, IL Hlyth ; Recent .Progress in 
; hhigineering IVoduction, C. Al. Linley ; . Haulage and 
j NViiiding, H. M. Moigans. (. hapman and J Hall, Ltd. - 
I Motor Ships, A. C. Hardy ; Tables of Compound Steid 
, (drders, F. P. Mason; .Mechanical Dcsigns.sof- Overhead 
I Edectrical I'ransmi.ssion Lines, K. T. Painton ; History of 
the Telephone, R (L('. PaldwMn ; Storage Batteries, Vinal. 

( onsialde and Co., Ltd.— Diesel Engine Design, 'H. F. P. 
Ihirday, luwv eilit ioii : High Tension Transmission Lines, 
E. V. Pannell. Crosf>y t.ochu'nod and Son. — :-Car^ration : 
In Theory and Praetu e : a Manual of Reference for De- 
signers, Autonif )bih? hhigineers, and Owners, • R. W. A. 
Prewer, lu'W' edition ; Railway Points and Crossings : a 
Siirvi'y of Problems encountered in Actual Practice, and 
their Solution, A. A. G. Dobson ; Combustion in the Gas 
Producer and tin* Blast Furnace : a Theory, Dr. A. 
Ixorevaar. Longmans ami Co . — Mechanics of Textile 
Alachincrv, NV. A. Han ton ; 'flie Book of the Locomotive, 
(i. (L Jackson. McCraio-H ill Publishing Co., Ltd . — 
Electric NViring, Schuhler ; Structural Engineering, Swain, 

2 parts ; (Vmduit 'I'ronbles and Testing, Croft ; Magnets. 
I'nderhill ; Industrial Electricity, Dawes^ Part i : Elec- 
trical Machinery and Control Diagrams, Croft ; Substation 
Operation, Kurtz ; Electrical Draftine and Desiirn. Bishejo. 
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Sir Tstuu- rittnau and Sons, Lid. — ^^Electrical Technology, 
JI. ('ottoii (1 engineering Degree Scries) Drawing Ofttco. 
I’r.'H'tice, i r. P. Ward ; Handbook of Clutches; R; Waring- 
Jirown : leiec trie ‘Lighting and Power Distribution, Vol. 
JT. KcMscd by C. IT Yeaman ; Low Temperature Dis- 
till.'ition. S. North : Railway Electrification, H. F. Trew- 
inaii ; 'J'lieory and Practice of Alternating Currents, A. T. 
l)<iv(‘r; riie Induction Motor, Dr. H. Vickers; Machine 
Design, (L W. Bird (Engineering Degree Series). A. J. 

-—Heavy Oil-Engines Handbook, (L Porter; 
Specifications : - a Handbook for Builders, W. E. Davis ; 
Sanitary Science, Applied to Buildings and J^iiblic Works, 
H. Adams; Compressed Air Engineer’s Handbook; Sales- 
Tiiaiiship for Engineers ; Pulverised Fuel Handbook ; Con- 
crete Builder's Handbook ; The Metal Work<'r’s Handbook. 
S. Rfutill and Cdk, Ltd. — Practical ElecArician's l^ocket 
Book, 1925. Scott, Greenwood and Son. — Concrete Making 
MaLhinery, W. N. Twelvetrecs. iVire/css Press. Ltd . — 
\\ ireless Valve Transmitters : The Design and OpcTation 
of Small Power Transmitters, W. Janies. 

, ' Geography and Travel. 

Jidivard Arnold and Co. — From China to Hkamti Long, 
ra])t. P. Kingdon Ward. /. IF. Arrowsmilh {London) Ltd. 

— On the Earthc]uake JAnc : ('(‘ntral American Wamler- 
ings, Morley Roberts ; The Shifting Sands of Algeria. 

( licrry Kearton . The Vast Sudan, Major A. Kadclyrie 
I )ugmore,, Cambridge University Press. — Ross and 
Cromarty, Prof. W. J. Watson (Cambridge County 
Handbooks and Geographies). Hutchinson and Co. 

The Vanished Cities of Arabia, :\Trs. Steuart Erskine. 
J\Iac}nillan and Co., Ltd. — Normandy ; Northern Italy 
'The Blue Guides) ; The Continent of Euro]>e, TTof. T.. W. 
Lydc, new echtion ; Geography of Australasia and New 
Zealand, B. C* Wallis. Methuen and Co., L/rf.---North 
America: an' Historical, Economic, and Regional (Geo- 
graphy, L. R;. Jbnes and Dr. P. W. Bryan. G. Rontledge 
and Sons, Ltd,-r-^i^^ Eastern Road : 'I'ravcls in China and 
Japan, L. Dudley Buxton. Sheldon Press. — River.s and 
Lakes : The Story of their Development, M. ('. Hinton ; 
Richard Hakluyt, Dr. Foster Watson. //. F. and G. 
Withertty.-^Jxi the High Himalayas: Sport and 'travel in 
the Rhf)tang and Baralacha, with some Notes f)n the Natural 
History of that area, 11. Whistler; The High Gra.ss 'frail: 
Irekking and Shooting for Sustenance in Dense Bush 
across British Central Africa, P'. Savile; Beiuvith .\fric«in 
(Glaciers: The Humours, 'fragedies and Demands of an 
I'-ast African Government Station as ex])erienced by an 
Ollicial's Wife, with, some personal views on Native Life 
i>Vi(l (_ustomSj Anne Dundas; (In Fn'sh Tracks in the 
Belgian Congo.: From the Uganda Bonier to the mouth of 
the Congo, H. J^orden. 

Geology, Mineralogy, and Mining. 

Lrnest Benn,,Ltd. — Mine (Irgani.satioii and Accounts, 

11. 1 *. Marriott ; The Working of Stratified Mineral 
Deposits, H. F. Bulman. Cambridge TTniversity Press.- A 
History of British Earthquakes, Dr. C. Davison! McGraw- 
Hill Publishing Co., Ltd. — Mineral Industry, Vol. 32 . Sir 
Isaac Pitman and Sons, L/cf.- Mining Educator, edited 
by J . Roberts (in fortnightly parts) . 


Uses of Astronqniy»^Majdr F. C. MoJe^wprth, with a Fore- 
word by - Generitr^^^ t W. R. ' Birdwood; 'Bart; ; . ; Elements 
; of Mechanism, Profs. Fi S, Carey , and J.. Proudman ; 
Applied Elasticity, .iDr. "J. Prescott, , Macmillan and 
Co., Ltd . — The Theory of Relativityj Dr. 'L. Silberstein, 
new edition ; Everyday Physics, H. E^.^ Hadley ; A 
Shorter School Geometry, 11. S. Hall and' h. H. 
Stevens Part TI. and complete. McGraw-Hill Publish- 
ing Co., Ltd. -Eh'rneiits of Applied Physics, Smith. 
Methuen and Co., Ltd, — 'The Theory of the Brownian 
Mov'ement, Prof. Einstein, translated by A. jD, Cowper ; 
A Survey of Physics, Prof. Max Planck, translated by 
R. Jones and D. H. Williams ; Physico-Chemical Evolu- 
tion, Pnif. E. (Giiye, translated by J. R. Clarkq!;. Modern 
Magnetics, Prof. E. Auerbach, translated, by Booth ; 

Space and 'fime : an Ex])iM-imental PhysicisiJ^^^nception 
of these Icle.'is and their Modification, Prof. Gi^Benedicks, 
translated by J. Harden, with an Introducfiqn by Sir 
Oliver Lodge ; ('onforin.il R(;]> resen tat ion, Lcwent, 

translateil by R. join's ainl W. II. Williams'; li .X-Rays, 

M. <ic Broglie, translated by j. R. Clarke, 

Pitman and Sons, Ltd. — Primary Physical Sciej^C^'.'W', R. 
J5ower. 

Medical Science. ' 

George Alien and Unwin, Ltd. - \ ManuaPf)f Contra-' 
eeptive Tech nit] lie for .Medical Practitioners, Bfaire ; 
Rejuvenation : the- work of .Steinach, Voronoff, anct dthers, 

N. Haire ; 'fin; Inft'rnal Secretions: for thoj^USq' of 
Students and Physicians, Dr. A. Wm'I, transla^On-rby Dr. 

J. (Gutman ; Rejuvenation by (Grafting, S'.'^vyoronoff. 
kdward Arnold and Co. fexl-book of Pathpjpgy, - Prof. 

I R. Muir; T<‘xt-book of Physiology, Prof. Roaf. 

' Baillierc, J'indall and Co.v. — fibrors of Accon::|mdd.ation* 
and J^<*fraction of tin* Eye : a Handbook fp^lSiudents, 
Dr. IL ('larke, new edition. Ernest Benn,^Ltd. — Xlie 
('linical Cliernistry of Blood, O. f.,. V. de Wesselow ; 
General Surgery for Dental Students, W. t,,E. Tanner. 

A. and C. Plark, Ltd. Practical PatholOj^;'^* ]\fbrbid 
Anatomy, aiul Post-mortem Teclmi{|ue, Dr. J'.'MillOr, new 
edition.* Ca'^scll and Co., Ltd. How is your Heart 
Dr. S. C.'alvin Smith. J. and A. Churchill. — Refracwn of 
I the Eye, including Phy.siological 0])tics, Dr. C. B,^ CJouldcn ; 

I Greenish’s Materia Medica, new edition ; Receiit^Advances 
in Medicine : ('linical, Laboratory, and Therapfe'ittib, Drs. 

(G. E. Bcanniont and K. C. Dodds. Co7ista& and Co., 
TAd. — Modern Views on (Gastric Disease'iv‘V:Pt;- H. 
Maclean ; 'Flic Ductless (Glands in Medicine, ^Pr. L. 
Brown ; Our Present Views on the Feeding of^Infants, 
Dr. Patterson and Dr. Forest-Smith ; Modern .Methods in 
the Diagiio.sis and 'Treatment of Renal Disease,..'Pr,-;H. 
Maclean, new c?dition. \V. Hcffer and Sons, r. Ltd. 
{Cambridge). 'L'lie Internal Secretions of the Sex Glands : 
the Problem of the Puberty Gland, Prof. A. Lipschutz,< 
with a Prefac e by Dr. F. 11. A. Marshall.- William 
lleinemami {Medical Hook.'i), JAd. — K.ssays and Addresses , 
on Dige.stivc and Nervous Diseases and on Addison’s. 
An.emia and .Asthma, Dr. A. F. Hurst ; The Theory and; , 
Pnicticc of the Steinach (Operation, Dr. P. Schmidt,: with'"' ' 
an Introduction to the English edition by Dr. J. Abraha^ 
Chronic Epidemic ICnce])h;’ litis. Dr. A. WimmcTi with 
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Edward Arnold and Co. — Life of John William vStrutt. 
J hird Baron/fRayleigh, O.M., by his son, R. j. Strutt, 
I'ourth BarOli.Ravleigh ; Isotopes, Dr. F. W. Aston, new 
edition ; lonsG Electrons, and Ionising Radiatioirs, Prof. 
J. A. Crowther, new edition. Blackie and Sntts, Ltd . — 
()ptic.'il Measuring Instruments : their Construction, 
1 leory, and Use, Dr. L, C. Martin (Blackie's Apiilied 
J'hysics Series). ' Cambridge University Press. — Rel.'itivity 
aiul Common Sense, F. M. Denton ; Sound, S. E. Brown 
(Section 6 of Part i (Physics) of “ Experimental Science ") , 
I’-xperimental Statics, A. P. McMullen and E. W. E. 
y'mpson ; Elementary Mathematical Problem Papers, 
Ivey. E. ]V 1 . Radford ; Graduated Problem Papers, R. M. 

J light. Cassell and Co., Ltd . — Evenings with the Stars, 
'inry Proctor. Chatto and Windus.— The 'Three Orders of 
eis])ectiyc, G. Barne. J. and A. Churchill.- Elementary 
lysics, G. Stead. Constable and Co.. Ltd. — Introduction 
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logy, Diagnosis, Progno.sis, and Treatment, the late Dr. R. . 
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Jl. A. Burridge ; The Nervous Patient, Dr. M. Culpin^ith 
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Read, and on '* liye Symptoms” by W. S. Inman. 
J. B. Lippincott Co. — The Diagnosis of Children's 
j)iseases : with Special Attention to Diseases of Infancy, 
Prof. E. Fccr, translated by Dr. C. A. Scherer ; Fractures 
and Dislocations : 'freatment and After-care, Dr, P. D. 
Wilson and Dr. W. A. Cochrane ; Roentgen Diagnosis 
and 'Therayiy, Dr. A. C. ('hri.stie ; The Crippled. Hand 
ami Arm, Dr. C. Beck. E. and S. Livhigstane (Edin-. 
burgh ). — An X-ray Atlas of the Normal and Abnormal 
Structures of the Body, A. McKendrick and C. R. 
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MrCniW’Hill Publishing Co.. Ltd. - I letailinj? and Pabricat- 
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Photography and its Mysteries, C. R. Cib.son (Science for 
Children Series) ; 'flie Wonders of Mining, A, Williams 
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1^-G. Allingham. 
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' pplt ion and Co.- Readings in PMiilosophv, Dr. A. P 3 . 

, Avey Ihe I'ieUl j»t Psychology : A Survey of P'xperience, 
IndividtiaL Social, ami C.eiietic, Prof. M. Jhnitley • The 
Normal Mind, Prot W. H. Burnham ; The Piinciples of 
Reasoning, . Prof. D. S. Rol)ins«,n. j, and C. Jilaeh. 
Ltd , — Ivant on the Alor.il Lite ; an P'x])osiiion of Kant’s 
Grundlegiiiig. ITof. J. W. Scott; Psychology and the 
Sciences, edited by L)r. \\. Brown, witii ci>iitributii>ns by 
Dr. J. S. Haldane, Dr. L. J*. Ricks, Dr. ^I. W. Kcatingc 
Dr. R. R. Marett, T. A\\ Mitchell. Jiev. .\, L. J. Rawlinson, 
and Dr, P\ C. S. Schiller. Cnmhndgc rniversitv /Vew — 
The Religion of the .Manichees, Rev. Prof. P\ C. Burkitt. 
Jonathan Cape, l.td. —Hearing, Pn>f . R . M. ( 3 gden ; The 
Soul of.^Woman, Dr. Gina Lombroso, translated. Chatto 


fM 5 .-^Space, Time, Motion, Prof. A, V. Va^ 



t r: B. Lippincott Co.-— Dynamifc IPiychology. 

Psychology from the Stand-point of ja Behaviourist, f. B. 
Watson, new e/lition. MaciniUctn' Jind- Co., Lid. — Bernard 
Bosanquet : a Short Account of hfe' Life^elen Bosanquet. 
Methuen and Co., I Ad. — ExperinieijteWsychology, Mary 
Collins and .M, K. Bickersteth’; IndU^^^I Psycliology and 
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Study in l olk-h >rv and P.sychology^ MrsfS: Herbert. Mills 
and Boon, Ltd.- The Mind audAjIjpv to Manage It. 
” I*sychologist . " Open Court Compafiy^^PopulsLV Lectures, 

L. Boltzmann ; (ieometry, R. 'De^d^rtes, translated ; 

Ansdehnnngslehre, 11. Grassmann, ij^ltelated ; A Memoir 
of thi‘ Life and Work of Philip E. ; Prccritical 

JCssays on Sj^ace and Time, ImmanuepKipt ; Civilisation 
and 'Meih.iniL-s. IL Mach; Knowledge yand luror, R. 
Mach ; Principles of the Theory ’ of ; Ijeat:, E. Mach ; 
The Anns of Scientific Method, aud^M||^ iPhilosophical 
Essays, IVof. I'. I\ Nunn ; Essay /b||pSron-Enclidcan 
Geonu try, ( '•. Rcimann ; American, a A'a '"English Pluralist 
Philoso p'heis, J. Wahl; Relation of/SlJj^e and Time to 
Experience. N. Weiner; Vegetable 'Staticks^ S. Hales, 
edited, with notes, by Sir Francis I)ar\yih^S[, 'Aritlimetica 
I nfmitorijin, ). Wallis, tran.slated by J. M. 

Child , Motive Power of Heat, CarhOtf%di'te^ by A. E. 
Heath ; Dc .Morgan’s Works P'orniatliT^jjic.^editeil by 
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Prof. W. Koehler, translated by Ella ter- ; Psyche: 
File ('ult of Souls and the Belief in Tmmpnsility' among the 
(irc(‘ks, I*'.. Rohtle, translated by W. TcIe^Kithy 

and Clairvoyam e, R. 'riscliiier, tra^lcix^d^ by W. D. 
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translated by j. W. H. Sprott ; Psychology and Ethnology, 
Dr. AV. H. R. Rivers, Introduction by Elliot Smith 

(International Library of Psychology) ; Kant’s Treatiuent 
of Caii.sality. Dr. A. ('. J^Aving ; The Divine ’]^\v of Human 
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A STRONG plea: for 

coal as a source of motive powef 
second part of the volume “Coal 
Report of an h^nqiiiry presided over 
l)i Lloyd G(‘oru:e, the first part of ' 

referred to already in tliese columns 
The ('ommittee of Lil'»eral ^lenibers 
other persons responsible for tlie Report 
the present system of generation and 
electrical power in Great Britain, and ; to 

the eonclusion that “ immense saving and 
can be effected in this respect.” 

The waste that occurs in the methods 
in connexion with the utilisation of coal 
and other purposes is a subject which has 
close study on the part of engineers in 
as well us in other parts , of the world 
decades ])ast ; the measures by which this\'wjii^^|ii>; 
to some extent he reduced have 
indic-ated by thcan. The siil)jeets of coal 
home-grown food, and the better utilisatldfraS^^^^ 
labour wert\ for example, chosen for the 
able and brilliant i^residcntial addresJ} 

S. Z. de 1 ^'erranti delivered on November 

tlie Institution of Klectrical Engineers (see 

T91T, vol. 46). In this address, Mr. do Ferra^itf i^l^^fed 

attention to many of the matters which are ^ 

under the title “ Power,” in the Report beforer^ij^jpCiScl 

pointed clearly to the direction in which 

in the cost of production of electrical energy sh8aiM^'\i 

sought, indic ating, at the same time, that the 

use of clcctricit}' was a matter tliat dependedValftt|i|3^.; 

entirely on the (*heapness at which it could be 

view of the slow j^rogress which has been 

Great l^ritain in extc'nding the use of electricjji^io'I!^ 

industrial and domestic purj)oses, and for 

that imyjortant bene/its would follow on its- 

use, it is all to the good that the Committei^'sh^tild; 

ill its Report, have again directed attcntioii^^tp^t-he f 

advantages to be gained from the elcctrificatibrPQf our:: 

industries and our homes. . 

'Fhe Committee points out that the reorgaihife^tion , 
of the coal-mining industry which it is advociitihg. ' ' 
thougli a matter of the utmost importance, is onlyjjpart ' 
of a programme which aims at the rejuvenation* of.' 
British industry, and it frankly admits that it is seekingfS 
the solution to the problem of how to increaseVwhges^V' 
without at the same time increasing the . 
manufactured commodities. 'J'he Committee^^Jil^s 
that there is nothing incompatible in aiming at.;at^i(iing 

' Pp. xiv i- 139 4- 16 plate-. (London: Hodder i-iu., 

102^.) IS. net. "■ t ■ 
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l>otli these ehdV‘siinuItaiH!Oiish’'X"^^^ siirV 0 \Cpf; thediby jmam adverM* factors, has made a greater advance 


cliicC inddstfial nMmtrics Of the world reveals^”' sayV 
the Kcfiort, the <jxtremely sdmiTicant tact that those 
people are. best jjaid and most pros|)er()U.s that make 
1j0.1t ii.se of the J'csjjiirces ol’ sj icnee ; the reason for 
this statt' of thine.^ hein;; loiiiifl in the l‘a('t that llie 
a\Lra;4e level ol cariiinus must dejjend on production, 
and production increases as the use (d power per head 
ol I he. population increases. 

Attention is dire< t<‘d in the Rej»ort to tla* f iirnni- 
stanco that (Ireat liritain hecame. in the first hall of the* ; 
nineteenth century, pre-eminent in the world as the 
^:reatest of all maiuilariiirin^ eountriis hecause it w.is ' 
the first. country in the woild to n-alise the potnitial 
power§i;Vbf steam. Ilritish eic. ’neers led all other 
countries ; and, in the matter ol railwavs, (»ur s\stem 
was the. pioneer one. In the earlv da\s ol steam 
enuineerinjr it was (ireat Ihitaiii that other countries 
copied t^|l Hit now, in the inatlia* ol electric al develop- 
ment, the roles are re\'ersed. 'The* (\»mniitlet‘ alludes 
to the activities ol otlti‘r eomitries whic h are our corn 
petitors in the world's markets, and mentions the' lac t 
that, .most of them are prc*ssin.n .diead with sehiines 
of elpctrific’alion. “ W'hi'n one sinweNs the modern 
industrial world fnan this aUiAle, it almost seems," 
says the Repijrt, " as tliou-h we alone are coulent to 
mark time.'’ An authoritati\c' estimate- indicates that 
the increase in the pncciuction c)l ele(tii«il\' in (Ireat 
llriUlin durin;^ the period nji to n;j2 was 1 :;o per 
(‘ent;y'‘an increase which is less than that ac'hic‘\cd in 
any of the eoimtries of our c hiel competitors. .Xi^ain, 
whilst the development in (iical llritain has hitherto 
been almost entirely in tin* dii*eetion of adding units to 
exislin{T small and scattered local siijjph stations 
operating indejjendently each ot tiu' others, lc»reign 
countries have in reei-nt tinu-s been coneeiit rating on 
larger pow'cr supplies ort rnocU-rn tuelhods linked up 
and co-ordinated hy main transmission lines. 

A hric'f e.xaminalion is made in the Report of the 
eleetricwl development in eerlain loreign count ries. 
'I'his examination discloses tlie lac t Hint the I nitc-d 
States ol America Ic'ads the wa\', its output having 
finadrn])lc.-d since icjij ; ( hie ago alone |)»‘odnees li\e 
times as rnneh elect rieit\ as the whole cjf the \urth- 
Kust (oast ]»lani, the l.irgest Scheme of eleetriliealion 1 
in England. TIk- out put in l-'r anee Ihid. nj) to .\pril | 
J024^ iniTcased rnoi'e than tliri-a and a half times as j 
c'ompared with ; the- miwoik ol transmission 

lines is now' so widespread that tlu- oi'dinarv hvdro- 1 
electric stations an' linked up with ilu- glacier itations. ! 
and both with the iher-mic. statiorii. and all with the ' 
c'onsnmers in the industrial region. It i> expe cted that, 
hv ic; 27, sixty-nine per cent, of the population will : 
have electricity available, (ier'inany. though harassed ^ 
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'direction of electrical development along coal- 
saving lines than has Great Hritain ; its output l as 
more than clonhled .since 1913. Lignite, a rninci'al ol 
very pejor ejnahtie^. is now’ supplying nearl\' cjnc-hall 
of the elec tiie.>i jjower ol German}'. 

In llcjlland. piodiietion more than doi^hkd between 
rcji3 and njiN. A -chcane is now’ in liand%'hic'h aims 
at c c.vering the country with a network of high-tension 
tran-aiiiiiion linci with the view of, supplying 1 lutcli 
indn^iriei with c iieap jjower ; on4f^^Completi()n, the 
ciiilpiit of the c oimtry will he increased ’76-fuld. In the 
c a ,e of Italv. 'Spec ial State criconragcment is being given 
to the- cle\ e!o])nient ol h vdro-elcctric generation ; in 
the \e.ir .\o\-emb( r r()22-\ovember no fewer than 
131 c-onc-c-.islons for w at(‘i‘-pow'i;r schemes were granted 
b\ till- (iox'cariment. A great scheme intended for the 
cic‘\ c lopnient ol tin- i-csonrces of Calabria was begun in 
11)23. In {‘/ec ho Slovakia an Electricity Ac’t was 
|Ja^secl in i()icj providing for financial aid from the 
Slate- lor elec trical development. Great activity on 
the- cli-\ elicptnc-nt ol hydro-electric schemes has prevailed 
in Cajiacla in p*eent years, .\lthough the. population 
ol tla- Dominion is onlv about one-sixth ' that of the 
I nitc-d Kingdom, (ajiada will hy the end of 1924 he 
getting Ironi hydro-eleetrie ])lant alone, more power 
than the- c‘!jgiiu* c apacity for the whole of the iron, steel, 
engineering, shipbuilding, and textile trades in Great 
Rritaiji. regards llie supply of cheap electric 

j i)ower through h\clr()-elerlric plants, Great Britain 
I cannot conipap- lavonrably with some other countries. 

It is, Iic)wi*\er. becoming more evident every year that 
water-power i-^ not an indispensable adjunct to many 
elc-elro-ihc-micMl and eh-dro-thcrnuil enterpri.ses, and 
I that other sources of powt-r sometimes possess dec'ided 
advantages. 

'I'he reason for Britain’s comparative failure in the 
' field i»( electrical devi-lojancnt is traceable, the Report 
rightly points out, to the state of our legislation, the 
effec't of whic'h has been gravely to handicap the genius 
of our ongiin-ers : “ tin- power companies established 
under the Bow er Ac ts have- lu-ver been given ah adequate 
c-hanee to (levelo[). 'riu-y have snlTered from the fact 
that already there had lu-en established in all industrial 
c entres and in all oiir great c ities, local and munici})al 
[jower sn])j)ly undertakings wliieh were organised on a 
purely local basis.” This eireiiinstance precluded free 
c'ompetition between the power companies^ and the 
existing authorities, 'rhe measures taken to remedy 
this unfortunate situation are mentioned. As a first 
step, a Goal Gonseiwation Committee W’as established 
tn 1917 ; it made a Report of the utmost importance 
fGnid. 9084). The matter was afterwards considered 
by another Gommittee, under the chairmansliip of 
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sir A. W illianison, which made wouI( 

roinnK-ndations. - *• V‘V>‘v tfe^cport, i 

I'hc (;()\Trnmcnt of tlie^ay Ahen took action and and forhnical success of clcctncat.f|5P88^^ j 

tin- Klcctricit^i(Suppiy) Ac t,^ 1919 (9 and 10 ' national scale ” ; in this view many "emi^r^J^glnecr 


(ku. \\ 100), in whidi was incorporated many of concur. 'I’hc ('ominitl(‘c also points purlihS^ihcrc 

the reconiiuendatiohs alluded to, and under its pro- are many rci-enl processes, i.c. (1) thb of 

^ ihions have been brought into existence the Klectricity atmospheric nit r-()i;cn. (:;) electric sinclting^^^j'Vthe 
( ommi^sioners/ih this body has been vested the gemaal rt‘co\-ery ot dye.s. which arc only possible eco'iroij^&lly 
control over thegeheration and distribution of elect ri<*itv in a country well ((luipiH'd not only with'^eleStSfrcal 


in the United '.Kingdom*. The (Government did not 
secure' in the ActM 1919 all the powt'rs in relation to 
electrii'ity supply if was seeking ; the J>ill was strongly 
o])posed in the House of Lords. I^ater, tlie Government j 
sought and obtained further powers under the Elec- 
tricity (Supply) Act, T922 (f2 and rj Geo. V. c. 46), 
which, though it improved matt(‘r*s to some extent, did 
not effect, and was not designed to effect, the original 
intention, namely, that of replacing many small stations 
by a few great powder stations, with resultant economies | 
in coal and in 'money. 

Dealing with the place of electricity in modern life, 
the essential requirement, it is pointed out, is cheap 
power ; so faf^'this result has not been securetl in Great 
Ih'itain on any notable S('ale. As an illustration, th(‘ 
case of Lancashire is (juoted ; this county is, from the 
t('(’hnical point of view, tlu; most favoirr'able area in 
hmgland for tlie generation and distribution of electricity 
cheaply, yet/ at the date the Goal (.'onservation C'orn- 
mittec of 1917 made its Report, the cost per unit was 
in Lancashire nearly three times tliat paid in the North- j 
ICast Goast district of England. J^xamples of a similar | 
disparity in the cost of energy arc to be found in otlu'r | 
])arts of the country, and are due to the same cause ; 


plant, but with mndcni ( lectrical plant. 

The un(*m])loyiri('nt problem also rcccive^ 1 i^S|i 6 n 
in the Report. The ('ommittec attributes tSeiaiture 
in Great Hritain to utilise tin' great unemployeji ^^l>tir 
force which has been a\ ailahle for constructioff'j^TOoics 
since tlie War jiartls to the limitation of fRi^^^ers ; 
of the h'h'j'tricity ('oniinis^ioners. We belie'^vfht^f 
it woulfl have paid the State,” says the R'epoJ^p^* tS" 
have expiiidc'd large sums in tin* developme]^f* 5 S^S 0 Ur 


resource's by the ]irnvision of State credits^'^^fthe 
loan of ])ubli(' nione\^ at low rates of intefesj^for' 
bv so doing the' internal economy of the countrj^^^ld 
have Ihh'ii improv'cd and non-productivc expfen^|ufe 
red need . ” ‘ 

fn view' of the jirestmt situation, the 
impressed with the nec'essity that exists foi^ii^^f^to 
be taken iinmediaU'ly to remedy the backwar3fp||l'oi * 
(.Great Jlritain in electrical dev('lopment. It‘ reco^iscs 
that the JOleclrieity (Commissioners have sihci^^ificir 
creation reiulered most valuable scrvi('cs, buV^jfeels 
that this bod\- is seriously handicapped owing"W*the 
insufficiency of its powers, and to some extent ‘.|^?the 
vested interests of the local undertakings, which, ^'Sl'tKe 
nature of things, art' not and ( amiot he “ as cfficfeijij^k's 


whereas m Lancashire a number ot corporations are 
Mipplying energy in circuinscrilH'd areas, in the North’ 
h'a^t Goa.st district a super-power station is trans- 
mitting energy in an area of suitable dimensions 
through well-placed main transmission lines. The 
ed lor the 'elimination of w'astc, the importance of 
securing anfihcrcase in the use of electric'al power and 
the financial and other advantages likely to at'crue to 
the cominunity from the removal of the smoke evil, 
th(' saving, yof by-products and a revival of rural 
industries, are all duly emphasised in the Report. 

The Comfhittce makes allusion to the ver\' conserva- 
tive policy which has been pursued l)y IJrilish railway 
companies inTlic matter of tlw; electrification of their 
^^ystems, ai:^i^*;ifxpre.s.scs the hope tliat in view of the j 
I'lct that thS' financial and tcchni<'al ad\'antages of | 


a national system dt'velojied in accordance ’wdtfrjthe 
most re(Tnt practice and supplying electricity imbfiiik;^^},, 
from sii])er-pow'i'r stations.” Eor these reasonl^^^t^e^'^i 
Gornmittee recommemls that the jinwers of tli(?^i|i?i 5 -^ 
tricity Gommissioners should he enlarged ; thiVi|i0^i§i€ 
could thus be jdacc'd in a position eifi'ctively to 
the obstacles which now’ block the way to ’ 

(Ievclo]>ment in (Great Rritain. v 

It is mainly in two directions that the developni'cht’ * 
of onr great power-producing organisations is Tibw 
l)«'iiig liindered ; (1) by tlie existence of a numbef'of 
s>niall and inefficient local sup[)ly bodies ; and (2)^^'by 
reason of tlic magnitude of the undertaking and the 
uncertainty of linaricial siici'css under existing con- 
ditions. 'I'o overcome the first of these difficulties, the . 
Gornmittee would like to see the Klectrieitv Com-. 


GtLtric over other forms of traction are being clearly missioners (‘iidowed with comjiulsorv pow’crs^^f " 

fleinonstratcd in foreign countries, our railway directors ac(|uisition, co-ordination, and regulation. To o^er- 

will reconsider their policy in this matter, and further, j come the .second of these difficulties, the Gommissionets 
tliat in the event of a national scheme of electric supply .should, it is suggested, be grantecl full powers to eiiiploy 

be ingimdcrtakch, the railways will give it the ad vantage every practicable means for encouraging and fielping 
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.tl uiicN-Jt.^lvO'.s, public and ])rivate. who are-^^ 
])rcj)arc(l to c.'.iablijb ;;cncrutin;.^ .sUiti(Jiis of suitable 
• V iUi'l iN pc iMually, the Report lays particular 

.stres.^ ofi iIk- nc'd lor the ('o?unussi<»iH‘rs 
ai)lh»;i iM-(l l( I .lip )U( r 'oU Orit iiy undertakers ‘“to 
ae(|uiM t {.iiipiil .01 ily and at rea'^oiiable prices all land. 
r;„!its ot \va\, li -li!-. relalini; to water, and all ancillary 
riL'iil'i. wiiah fiiay be ne«exsary lor the* adecjuate 
<'\c‘i ution ol a national ^chc-ine.” 

d'hc additional powers whit h it is reconma-nded 
sli<»uld be <-onlerred on the hh-rt ri< ity ( oioinissioners 
ate undoubtc‘dly lari;e ; howe\er, lew pc r^iin-., ii an\ , 
who are familiar with tin* electricity re(|uirenients of 
(ireat Ih’itain ate likely to caxil at th<- proposals made 
by the ('oininittee. 'I'he site ition which has to l>c 
dealt with is .1 very com|)licaled one*, and the* relorms 
iiulicated, wliie h undoubtcdlv arc all urgent 1 \ re*(jiiir(d, 
can only be brought alimit e\pe*ditiousl\ b\ \e*.>tin<» 
in the Conun issioners exceptional powers. 

An idea as to how • onij)licated the present situation 
is may be L;allie*re‘el Iroin a. perusal ol the rciilals ol 
the “Onler made by the* Idectricity (’ommissioneiN 
under, »S0('. 7 of the electricity (Supph) Act, lOM). 
constituting' the lamdon and Home (bmitics lde<tricii\ 
District and e'slablishina and incorj)oiatiny the l.omlon 
and Home Counties ](»int Ixlcciiiiils Aullaailx 
(ll.M.SX).). 'This Order wa-, made on |(iK’ 17 la-U 
after ?in invcsti.!;alion ol manvd.n,-.’ dmatinii, aial h.i.^ 

I H'en submitted t(; the* Mini^lci* nl I ran -port lor e on- 
firmation ; the hitcrc;-,t> and riphls ol Hu* London 
County (.‘oiincil, the' Cil \ Coi poj.il ion, .me! i,j power 
roinpanie^s are inx'ohed, and it Isu Ik en neccssarv to 
promote txvo Hills in the j)rcscnt '^e‘.'>.'»ion ol Parliament 
in cejnntwion with the* Oi<]('r. Situations which are 
CejLialhy il not more’, ('ompliiati'd exist in those pail.'> 
of the^ country wiiich haxc xct to be dealt x\ith l)v the 
('omndssioners. 

It may. xve*ll be asked, \\ b\ i.s it that the Unit<.el 
States of ,\nu*ri< a Ic'ad in the matter <>1 electrical 
dexelopment 'I’lu' answer to thi.^ <jii('s(ion is to hv 
found in llic prc.Cuhntlal aeldre'ss whi<'h Air, \V. II. 
Pate*hell elelix'e*red on Man h .11. n>24. to the Institution 
of IVIoe’hanical I‘aiyiiu cr.-> ; tins cxci-jitioiea] lex e lopmenl, j 
he tells us, is (he* diru t oiitcoiue* ol the- .skill and ze*al I 
of those who handle the sales di ])<irt meiu of the’ ! 
Amerie'an electricity *’'ijijil\ underiakiiiys. It will lu* 
evident, tiicn, that il n^ulls similar to tho.se- oblainin:^ 1 
in the tainted State.s ol Amcri* a are to be* aehu'xeel 111 j 
Cii'e^ut Britain, not onlx must avlditiojial powi.*r.s be* i 
^ix'en to the* l*de*etricity ('omiiiissioner- . but tbo.se j 
responsible for the* conduel of om (lectrieal under- ! 
takin^^s must also lake a broad xiew ot the e’omint^n;ial 
siele of the* business and adopt ai'lixe measures lor 
piishinii: the sale ed' their commodities. 
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-'Nature and Man in Tropical Africa. 

Big'hawe ami Pygmies: Ex [ierienres oj a Xatiinili'^t 

in ('nityal African Foresls in Quest oJ the Ohafi. 

Bv Ciiilil-ert ('hristy. Pp. xxxi-t-325^ 56 i)lates. 
; (I.o' elon : Alaemillan and Co., Ltd., 1924.) 2\s. net. 

K. ( lll<l>r\' S ““ Hi<4 (iame and .Pygmies,’’ based 
as it L upon almost’ twcnty^five yeans’ eon- 
. l muon's I \j)Lj ienee o] iro])ieal Africa, i§ a most inte*re*.sl- 
. ilia ai.d xalualile boe»k. The “external aspects e>[ 

. euLMMK nature *' arc not merely being, modified by 
. human inti rlereiiei* in Africa; they, are tliere being 
r.ipidlx and almost eoinjdi'tely transformed, 'fhe 
xaliK ol the ob,i rxMtions so faithfully recorded in this 
Xfilnme will therelori* .steadily increase. When at last 
I Ik xaried la< e of Africa .''hall liave been reduced to a 
dead l< \el ol < iihixaled monotony ; when all its nobler 
.mimais and plants shall hax’e been replaced by peaceful 
beasts ol the larm and dull xegetation of economic 
imjxM lance, tin's will ])c one of the. books that wall 
(•ii.d»le our hi irs to appreeialc what sacrifices we made 
in the names o] ei\ ilisa I ion and commerce. 

.\n adminible account of tlu‘. great equatorial rain- 
loresi is aixen by Hr. ('hristy. Stating that it must 
oner Lax'e sli'cii bed as an unluoken belt cpmjdetelx" 
aerr.ss tlu* eoniincnt, lie di’sc ribes its destruction at the 
hands ol men. A yootl deal of the forest was’dcstrox cd 
belore lh{‘ adxrnt ol the whites ; and to-day too. the 
barbarous im thi (I.*, of agriculture employed by llie 
n.itixi's are resjionsible for a great deal. . Strip after 
.strip is tleari'd, b\ felling and by fire, along the forc’St 
margins, ignorant oJ the art of maintaining it.s 
lerlilitx, the natixih soon exhaust the virgin richness 
ol the lore.'.! soil and proceed to make further depreda- 
tions noon the lore.si. 'Jhe abandoned clearings are 
I <tuiekl\ overgroxvn bx grass and bush; but upon their 
j .sunbaked and exhausted soil rain-forest . nex'er re- 
; aiipe.ns. d'lie lorest oni;r destroyed thus goes for ever ; 
j and with it must disa.])p(ar many of its .inhabitants. 

I Not iniprobalily imieli ol that progressive .dc.siccat ion 
i oi Alriea, about xvhieh .so much has been Written from 
the (lays of laxingstone onwards, is to be^regarded as 
a (liri'ct consequence ol the destruction of th^.equatoriaJ 
forest. 'I’hal is a matter xx'orthy of consider£i 1 ^ipn, and 
it is po.ssible that the conserxatioii of the .Leiuuan ts of i 
this great Ibn'st will loom as largely in Afrieah politics 
in a iexv years' time as rejiarations, for exaiuple, Jtax-e 
(.lone ill those of Europe recently. -. /f 

Wliile iiatix e aetix ity slowly liut surely results in tlu* 
replai ement of one Alrican type of life by another, 
white enterjmise appears to he leading to the extirpa- 
tion oJ the African biota. J^aiormous tracts of coiinti)' 
are iK'iiig cleared of the indigenous . vegetation .and 
replanted by exotic nlants of f*connmie itnnnrl n tn-'n 
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Kor cxaniplo, ^^***5l 

il^iTund rna rM^Bmmmm mmmmm 

india-rubber se^H^^^^P^ainary',p^ at a' 

}3( nny a pour{^Mffl|Hp|^msh point of view of the 
(bveller in countries, that, no doubt, 

is ^ood n < >wp‘^^ B | |S^ :lnb point of view of a naturalist 
it is a d eulof ilMS^ TOfe^^ A proportion of the native 
\ e;;ota])Ie inhabitants of Afriea will doiilH- 

Icss suecec^ ^^^ pwtink themselves to the new eon- 
(J it ions, bh^H^^^^darge number, and among thetn 
the most the purely African forms of lib*, 

it spells the rain-forest, they are 

doomed if 'tj^^^wTiercial exploitation of the continent 
continues upon the present lines. So far 
as the largS^^teialia are concerned, the process is 
hastened of course, hy the rifles of ivor}^ 

1 1. inters aw sixirtsinen. Dr. ('hristv savs : 

“ As ahi/in^icntion of the amount of ivory that has 
come, aiulj^ines, out of the ( ongo annually, J may 
mention have seen lying in a trader’s store at 

boga abtSirafty fine tusks. . . . The trader informed 
me thatA^Trti^Cbllection was the result of a month’s 
buying ffS^jfehe natives, lie also said that h(‘ receivi'd 
an av eragis^^^pe ton of ivory per month, about seventy- 
five or efgljj^^ir-sized tusks, from his Kifuku braneh 
store on River south of Irunu. Ilis was only 

one of mati^^^reS, perhaps hundreds, of similar trading 
and collert 3 ^^'' 4 tbres, at which ivory was the chief 
cause of .ttii^,«ifcistcnce,” 


It niugMcjoJ^bCi. thought that Dr. ( hristy shares the 
d(‘spond|^0g|Sf^^thc reviewer. On the contrary, he 
light-heS^^^Kreats of things seen and deeds doiii* ; 
d( spond^^^m^mes only v^’ith reflection and at a 
distance.'4p35^tni§;^book, J)r. Ohristy, while primarily 
coni'erncd^j^j&^jfj^g Itpri forest and its inhabitants, 
i^ives us tlje^mJ^pf;lexperien(;e gained while engaged 


ivory was the chief 


" Belgian (^ov'eVi^m 

at Tervuerim. It is especially }jq^ 
these, the smaller species were wbrkeS^^P 
Miiseiiin by Air. Oldfield Thomas, 
national collectii)!! ha.s been greatly 
joint labours of the eoIliTtor in the. 
systeinatist at home. 
j The cha[)ters upon . the okapi, the 
I and the African buffalo are of e.speciaf^^ 

‘ f’hristy's vic^ws ufion the status of th§. ^ 
i of hiilTalo. illustrated as they arc by ntir 
j graphs and some ino.st excellent maps, 

I n'ceive the siaious consi(lcra.ti()n of afl 
i busied with the African fauna. Many^ 

I observations upon other mammals, such/jpL^^ 

! hog, cliimpan/i, bongo, duikers, aardvarks^J^j 
small mammals, and u])on other vcrtcl^^S 
insects, ar<* also recorded, ('hapters deali ng^ ^B 
skinning and preserxation of speiamens^^H 
matters relating to forest-hunting and arnil^^S 
he found useful by those who eontc?mpIat;^^^^wS 
trips in Afric a. 

I^astly. but by no means least. Dr. ^ 
t)f the Ituri pygmies and other native raccs"^wffl 
a strong appeal to all interested in anthropb{g 3 
ethnography. M. A/x|ili;;;a 


hi havt' permitted in our own 

African .pj^^ipns, we have no right to point an 
accusing at that Belgian enteiprise to which 
Dr. ( hris j^^^ av^s a high tribute. But no s(icntifi(‘ 
man cai\^^p^ni plate the slaughter on su<’h a .st'ale 
ot slower folding animals like (“lepliants without 
realising it must result in complete extermination, 
riie thou^^lpo.that, in spite of tliis butchery, and not- 
w ithstanp,jg^^lie great wealth derived from ix'ory, the 
material:^a|ffesent existing in our museums wholly 
ins iirfici||^^^, enable the zoologist ttj determine how 
many sub-species of the African elephant 

should or to obtain a detailed knowledge 
of its s^^Mjfltoiny and skeleton, does not allay that 
leeling^c^^^aitnient whieli must arise in ev('ry scientific 
brea.str'^ 

, 

d(‘spon,^^ 


in general^ research or upon 

hunting exDeditli 0 ^^. 4 nany parts of tropical Africa. 


! he Study of Textile Fibres; 

T//e Textile Fibers : their Phvsieal, 

(licniical Propertiis. By Dr. J. Alerrilt 
Fourth edition, nwvrittcn and tMilarged. 

I 105.:;. (New N’ork : J. Wiley and 
; London : Chapman and Hall, Ltd., 1024.) 

vears haxing ela])scd since the a ppeiir 
1 the third edition t>f this Well known Icxtsb OjC^^ i?. 
on the proj K’J't ic'^ ol textile fibre's, tlii* author 
the pur|.K»scs ol tlic jirescnt cililion, lieen 
ncc'cssilx ol ri'-wriling, re-arranging, and. greatlyffl^' 
enlarging the volume, which now runs to upwards. .j v 
oi a tliou.sand pages, with more than four hunclrcdA' 
illustrations. ■-*./. 

In order to estimate llu' degree of success whicH - ^ 
attended the very consiilerahle labours of the ai|thor^..,.'. 
due regard must be ]jaid to his assertion, in the preface-.;' 
to the present eilition. that “ the great majority, . 

readers are neither chemists nor scientists ’ 

to this majority that tlie appeal of the book is .di£^^.‘ " *- 
These readers, presumalily those engaged on i^bjprac-; . 
tical side of the te.xtile industry, arc given an adi^ 
summary of information upon tlie 
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UoYAL Hoc iKiv, aL 4.-- Auiiivfrviry Mct'ting. 

UoYAL Instiii TH)N tiK (jitKA't UiuTAiN, at Gfilieral Monllily Mcetinfc. 

.SoriKTv nr Es<nNKKHH(at (Ifolntfirul 8»ni»ty), at 5.80. — II. A. Itickwooc! : 
ItKrent Di'VHlopinontH in I*Vrio-(.' jMcrelt* Cooling Towora. 

iNHTiTinioN OK J2I.KCTHIGAI. KRol.NKBiia CJ<^>ntly with tho Houih Walea 
liisLiiiiti* i.f Kiij'iMCM.s) (at Cat'll iff), nt Q. W. K. Hush: Hemonstmtion 
oti .Moili-iit lll'nninalion. 

./(I'Nioii iNsrrro'i'iow or Knoinkkrr (.Vorth-Woatflrn Seet’on) (at 16 8t* 
MiiryS raisona^'-, Manchostur), at T.IA.— -U. Bpeiicar: Modf^rn Loco* 
iriiiLivi' Ciilirii’Hlion Practieo. 

AuiHioTRt.j'AN SociKTy (at University of London Club, 21 (lowi*** Street, 
W.C.), Jit 8. i'rof. J. A. Smith : Prof. Alexander’s Spare-Time. •;* 

ItovAi. SoGiKTY OK Arts, at 8.-— Hr. L. C. Martin : Moilerii Colour 
l’rol»l'*iiiM (N.) (Cantor Lectures). 

SoGiKTY OK CiiKMiCAL INDUSTRY (Loiidoii Heetloii, jointly with Oil ami 
Colour ChenitMtH’ Assficiatiou) (at Chendc.'il Society), at S.— Discnisiiion 
. on Pioti'Otive Paint Coatings. 

UovAi, CRoouArHicAi. SociBTY (ut Ceniral JIall, WHstiiunit“r), at s.riO. — 
A Helection irom M. Albert Kuhn’s collrction of Photogiaijhs in 
Xafhral Coiobrs, described by A. O. Ogilvle: Phy.si<*al (JeiYgraphy and 
Laridsoapes.-— B. A. Henians : Mosl»*m Arcltiinetnre.- -I,. Jl, luidley 

’41uxtuii: Man in Uelation to h's Environment.— Prof. P. M. Roxby : 
- Cfiinu. 

♦ fVsriTDTjioN OK THB KiTHUKii INDUSTRY (Loiuloii Heclloii) (ttt Kiigliifers’ 
Chib, Coventry Street, W.). — Major H. J. Eaton : He^eareh Work on the 
PlantAjilon. 


, ■ ' ' ' TUKSDA\\ DueF.MiiKK 2. 

* lloYAxi IIORTicULTURAL SOCIKTV, at 4. — LeClliri*. 

InstitutXom of I^BTltOLRUM Tkchnoi.ooists (ut Roynl Socii-ty of Arts), 
at 5.IM), — A. W. Nash and U. C. ShalMull : Fuel Oil Resources of the 
Kjiittito. — IlirO. Bhatwell, A. W. Nn.sh, and .1. I. (jlralinni: The Somerset 
Oil Shales. 


iNST.rrVTloNOKCivtr, BNiaMKKU.s, at n. -R. 11. L. IVnnelluinl H. Addison : 
W^ler-.snppticH to the Smaller Provincial Towns of Kf,'yiit. 

. ISaTniiTB OK Marink Bniiineriis, at (».:’iU. - R. H. Slewait : Fire and Fire 
Protection. 

iNaTrTvriQN or Blrcthical E.voiNKKua (North - Western Centre) (at 
It'AiljK’rt Si[nare, Manche^Le^), at 7. 

Institute ok' Metals (Hinningliutn Section) (at Cliuiubcr of Coimiion*e, 
Dirilaiiighani), at E. Ha I lard : Metal Si>ra> ing. 

Ruyaj^ Piiotooraimiic Society ok (Jiucat Himtain (Kinematogra)>h 
ClrouiijL. at 7.— M. Ruot, K. C. D. llickniaii, and others: Colour 
Stencilling and 'riuting.— Messrs. Palhe : lieiuonstiation of their ProceM 

• of Colour Ktuiunatogruphy, in which the Film is (-oloured by a 
M(>cbanirul Piocuss. 

Inh'I’Itwtion ok Automoiule Enoinuehs (CoMoitry Centre) (at Coventry), 
7.15.' 

"Institution ok Kkoinkkuh and Sini-nru OEua in Scotland (ut 3t> 
Elniliank Crescent, Glasgow), at 7.8(1. W. I». McLaren: The Further 
iJevelopineiit of Large Power Diesel Kngii 

Jnstiti^'E ok Metals (Xortli-Bast (’oa.st Seciiou) (at .\rni.sirong (’ollege, 
Mew|£stle-on-TyiiH), at 7.H().— U. H. IhooK ; Aluininiuiu, its Production I 
"J** and Uses. 

RrtNTOEN SnciK-rY (ut British Institute of Rmiiology, 32 Wei beck Street, 
W.), at 8. Prof. J. A. Crowtber ; Some Experiiiieiits with Induction 
Coils.— Prof. .7. A. Crowther and R. J. Steplieii.son : Kilei-t of Capacity 
- on the Induction Coil. 


WKnNKSDAV, Dri KMBKR 3. 

Gkoi.ouical Society ok Lonuon, ut 6. 

Institution ok Blkcthu’al Fnoinekrs (Wireless Section), at 6.- G. 
Shearing: Wireless Teh‘giaj»h Valve Tiaii.smitteis employ iiig Rcctilled 
Allenntting Current. 

I.NSTiTi rioN OK Electru al K.voinkkrs (South Midland Centre) (at 
Hirmiiiglmm University), .it 7.- G. Rouerh : Autoiuatjc and Semi* 
Automatic Morcnry-Vapour Hectitler Sul»stations. 

Insi'ITI'tion ok Hkatino and Vkntilatino Enoinkmis (at Engineers’ 
Club, Coveutiy Street, W.), at 7. — If. W. S. Alartiii : Air Washers 
and Air Fipers. 

Soi'iLTY OK CiiKMicAL Indchtiiv (Noftiiigliam Section) (at University 
College, Nottingham), at 7.30. — Prof. W. E. S. Turner: Glass. 

Royal Microscopical Society (Uiological Section), at 7.30. 

Institution ok Sanitary Enoinkkks (at Caxton Hall), at 7.30.— II. A, 

. Koecliliiig: House Drainage, with s]ineial reference to the Intercepting 
'I’lap. 

Soi iety ok Public Analysts and othkk Analytical Cukmists (at 
Cln'inical Society), atN.- G. Van B. Gilinour ; The Analytical Value of 
the M«*Uiug Point of the Insoluble Volatile Aciils from Fats.— A. H. 
Ware : The Use of Mituhell's Ferrous Tartiate Reagent in Qualil.ative 
Analysis. — Dr. S. Ghisstone : 'rin* Intbieiiee i "Hydrogen Ion Con centra* 
tion on the Ci>loriniotiic; Esiiniattnn of Pyrogallol ami Catechol Dcrivu* 
tires.- H. S. Evans: 'fhe Futility' of Sealing; A Sugge.stion fur its 
Safeguard iiig. 

Koval Bi>ciETr of Arts, at 8.— Prof. C. A. Canis-AViLson ; The Teaching 
of Science in Secondary Schools. 

ENTOUOLimjOAL SOCIETY OK LONDON, at 8. • 

THURSDAY, VV.CFMWM 4. 

Royal Socieiy', at 4. SO,— Prof. A. Fowler : The Structure of the Spectrum 
of luiilNed Dr. H...Ie1reya ; The Formation of Water Waves 

by Wind.— J. B. Junes: (1) The Determination of Molecular Fields. 
III. From Crystal M* aaureincnts and Kinetic Theory Data. (2) On 
the Atomic Fields of Helium and Neon.— F. s. Trftton : A Centrifugal 
Method of making Small Pots of Electrically Fused Refractory Materials, 

'• 7\i he rmd in title only:— Prof. .T. W. Nicholson: Spheixiidal Wave 
Functiuns.— .7. V. Howard and S. L. Smith ; Recent Developments in 
Tensile Testing — F. C. Harris ; The Photo-Blastio- Constanta of Glass 
as affecteil by High Temperatures and by Lapao of Time.— Piof. A. L« 
Nil 
Va 
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PI Miifiierprs Ji;xp«nnient.s on r/w,— A. M. MoshamifA - 
_ fhe Quantum Dyiiaiiiics of Degenerate Systems.—E. G. Dymund • t1i 
- fnTt** of, the Critical Potentials of Gase.s._V Lang.mi,. 

Ifetau' : ilieriuiouic Effects caused by Vajiours of Alkali 

Linweah SouiB-rv ok London, at 6.- Dr. G. C. Driice : Exhibition of 
ap/iyZ/ttm, and other British Plants.- Miss V. Hay - The 
Adult and Juvenile Fui ms of ,<f()p;io7'a tetmp'eia vnrs, inirrophvlhi and 
Mias V. M. (iriibb : The Development and Lihcriition of 
Hpeimatia In some pravloiisly undescrilied caaea.— Prof. e. S. Goodrich • 

The Cranial Rooffng-boiies in Dipnoi Fishes. nun. 

Royal Abronautiual Society (at 7 Albemarle street. W ) at ao ~ 
Col. F. Searle : The Maintenance of Commercial Airc:raft 
CHILD-STUDY SooiKTY (at Royal Sanitary Institute), at 6.-Dr. Octovia 
Lew'ifi ; Home Physical Causes of Mental Detlciency. 

Institution of Electrical Bnoinebus, at C.— Prof. J. G. Grav and J 
Gray : Gyroscopic Pendulums. ^ 

SociRTv OK CaEMjCAi. INDUSTRY (Bristol Section) (at Bristol University), 
at <.30.— W,. B. FearnsidPM: Some International A.*- poets of the Dve 
Industry. ^ ' 

iNSTi-ruTE OF Metals (Sheffield Section, Jointly with tlie Silver Trades 
Society) (at Sheffield University), at 7.30.-A. Jefforsen and others : 
Discussion on Electro-PJating. 

Chemical Socikty, at 8.— H. Burgess and Prof. T. M. Lowry: («) Now' 
Halogen Derivatives of Camphor. Part VI. ^-Hioinocamphor-a- 
Siilphonic Acid ; (/<) New Halogen DBrivntive.s of Camphor. I’uil Vll. 
The Constitutton of the B-ychler Series of Caiiiphorsulphonic Acids. 
Bxponmonts on Chlorosulphoxides. 

Royal Society ok Medicine (Dermatology, Laryngology, and Odontolocv 
S<*ctioiis), at 8 —.7. F, (J'Malley, Dr. II. W. Barlier, uiul others : Discus- 
sion on Focal Sepsis in lelation to Diseases of the Skin. 

Institution of Mechanical Bhoineers (Glasgow Section).— Report of 
the Marine Oil-Biigiiic TilAlOjCoiiiniitiiee. 
iNsriTUTiOK OK MECHANICAL ENoiNKftitH (Manchester Section).— Report 
of the Marine Oil-Engine Trials Committee. 


FRIDAY, Dkc'Embrb 5, 

Royal Society OK ARTsCIndian Section), at 4.30.- Lt.-Col. U. McCarrison: 
Problems of Footl, with special rtfercnce to India. 

Koval Astronomical Society (Geophysical Discussion), at fi.— Col. 
H. Q. Lyons and SirG. P. Lcnox-Coiiynghain : The Use of Submarines 
in the Detennination of Gravity at Hea. Omit man : Prof. G. I. Taylor. 

SwuETv OF Chemical Industry (Liverpool Section) (at Uverpool Uni- 
versity), at 6.— -Dr. P. Lewis-Dale ; Liquid Hydrocarbons obtained in 
the Compression of Oil Gas. 

Institution of Mechanical Bnoineers, at 6. — Prof. F. C. Li*a: The 
Bffect of 7.0W' and High Temporatnres on Materials.— J. M. I.CMsells: 
rhi* Elastic Limit in Tension, its Influence on the HreaUdow’n by 
fatigue. 

Royal Photookaphic Society of Great Britain (Pictorial Group), at 7 
— L. >Vood : Matters Pictorial. 

Society of Chemical Industrv (Manche8ter.^ection) (at 10 St. Mary’s 
Parsonage, Manchester), at 7.— A. V. Slater :^eptisation. 

Junior Institotion of Engineers, at 7.80.— J. B. Pollard; Metal 
Cutting under Water by the Oxy -acetylene Blow Pipe. 

North-Kaht Coast Institution of Enginkerb and Shipbuii.ueus 
(Graduate Section) (at Cleveland Institution, Middlesbrough), at 7.30. — 
L. )V. IS. HowbotJiam ; Constructing a Ship. 

1’Hii.oi.ooicAi. Society (at University College), at 8.— R. J. W'hltweli: 
Future of N.E.D. 

Institution ok Mechanical F.noineerb (TJverpool Section). — Uepoit 
of the Marino Oil-Engine Trials Committee. • 


SATURDAY, December 6. 

Gii.beht White Fellowship (at 6 Queen Square, W.C.), at 3.— E. W. H. 
Pijjer : Durham Cathedral (Lecture). 

Institi te of British Focndrymen (at Cliambor of Commerce, Biiming- 
ham), at 4.— ^D. Wilkipson : Malleable Iron, 


PUBLIC LKCTURBB. 

SATURDAY, November 

Horniman Museum (Forest Hill), at 8,80;i-r-S. 'Warren: Prehistoric 
Man and the “ Land of Lyonesse.” / . ' 

TUESDAY, DROEMBifiR 2. 

Kino’s College, at 5.30.— Miss Hilda D. Oakeley : Tlio Philosophy of the 
Absolute in English Thought : The Xtornal and the Temxioral. 

December S. 

Medical Society of London, 4t 5.16.V-Dr.. W. M. Feldman : Post-Natal 
Cliild Physiriogy and Hygiene (Cliadvrick- Lebttire), 

University College, at 5.80.— I. BJo^khageff: Sweden: Its Land and 
People. 

THVhipAY,,6kQfaim 

Bedford College for Women, at 5^15.‘-*Dr,'J. F. Spencer ; The Historical 
Development of Conception of the Atom* 

King’s College, at 5.80,-rM.%DeBa': Pagan Bethnants in Kouinnmau 
Folklore. (Succeeding Lecture pp December 3. i.) 

Fli/DAF,..DECF.M HER 5, 

King's College, Et.5<.Sp'r‘%.* Bussell : Soientitic Method. 

’December 6. 
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The Development of Industrial Research 
Associations. 

M any of the Research Associations, founded 
under the auspices of the Department of 
Scientific and Industrial Research, have been in exist- 
ence for five years, and consequently it is possible to form 
some idea of their future dev'elopment and usefulness. 
^Tlie reasons for their establishment are well known. 
It was recognised that British industries are in' the main 
highly developed arts and crafts, basing their technical 
methods on slowly gained practical experience rather 
than on the broader foundations afforded by scientific 
method. The knowledge in any industry consists of a 
number of well-csj.a])lished but often unrelated facts ; 
what is lacking is the scientific substratum which binds 
these facts into a coherent whole. 

It must be clear to all who have given thought to the 
subject, that industries established in this manner now ,' 
find that, before much further advance can be made, 
probli*ms of such a fundamental and purely scien- 
tific nature ha\'e to be fai l'd that no single firm could 
undertake their solution. Generally speaking, British 
industry in tlie past 1ms fought shy of research, 
especially of tlie more fundamental kind. The nece.ssity 
for it is, tlicreforc, all the more pressing. Fortunately^ 
industrial leaders have a growing belief in its^Jitility, 
and are readier than ever before not only to avail them- 
selves of the results that research can place at their 
disposal, but also to bear its cost. 'J'he only debated - 
point with them has been the nature of the scheme to 
be adopted in order to bring about the' desired end. 
In these circumstances it is hard to conceive a better 
plan than that evolved by the Department df Scientific 
and Industrial Research, since for the first time, it 
enables fundamental problems to be worked on by an 
Association representative of, and supported by, the 
whole industry, which is ready to pool its experience 
and place it at the disposal of the scientific workers 
who are responsible for carrying out the investigations. 

Probably, if Research Associations did not exist, 
British industry would still be chary of recognising its 
obligation to undertake fundamental research work, 
and the fact that industrial belief in Research Associa- 
tions is undoubtedly spreading, constitutes one of the 
strongest arguments in favour of the creation and 
»continuance of these bodies. 

Research Associations have many advantages over 
academic research institutes in attacking industrial 
problems which, as a rule, are many-sided scientifically, 
and require not only deft handling by an expert in any 
one science, but also organised and co-operative attack 
by experts in several sciences. Nor does the matter 
end here, for when the scientific data are ascertained 
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and the laboratory solution has been found, there still 
remains wliat is often the most diflicult and costly part 
of the workj namely, the ai)pIication to large-scale 
practice. Neither the man of science nor the tech- 
nohigist ('aiij individually, handle this side of the 
question successfully : the closest co-operation is 
nei'cssitated^ in which the technical side must be 
represented by both employers and employed. The 
future success of Research Associations largely depends 
on the Rjality and elicctivencss of this co-operation. 

l^ar-reaching inquiries into the scientific foundations 
of industrial practice are not, however, likely to bear 
fruit in a brief period of time ; and on this account 
great faith and patience are required on the part of 
those who arc supporting them. How are this faith and 
patieru'c to be created ? The hard-headed business man 
with no knowledge of scientific method would not be 
won over by the statement “ subscribe to the Associa- 
tion for five, ten, or perhaps fifteen years and good will 
come to you.’’ He is, however, strongly appealed to 
when he secs everyday difficulties surmounted, and 
newly discovered facts, which probably at first he 
regarded with little interest, usefully applied in un- 
cxpc('ted directions. The gradual accumulation of 
scientific data should make it comparativ^ely easy for 
Research Associations to give this form of assistance. 

This raises the question, to what extent should 
Research Associations do consulting w'ork ? This is 
undoubtedly not their prime object ; yet it .seems 
inev itable that some work of this description will have 
to be undertaken, for as the confidence of a trade in its 
Association increases, so naturally will the desire of the 
former to refer more and more of its difficulties to the 
latter. Aloreover, the .solution of these minor problems 
is of undoubted edueati<^nal value to the scientific 
.staff of an Association, who, as they arc dev'oting their 
wliole energies to the scientific side of a trade, must 
eventually bc(x:>mc“ the ” authorities in their respective 
hraiK'lies. The relative amount of such work to be 
undertaken must be left to the decision of the governing 
body of each A.s.sociation, hut the most useful test to 
apply in relation thereto should be : Is the particular 
pt)int raised of importance to the trade in general, or 
does it affect one firm only ? Tf tlic former, the work 
might well be done and the solution given’ to the trade 
as a whole. But it must never be forgotten that, 
although this kind of w'ork can greatly improve general* 
efficiency, it is unlikely to effect a revolution in any 
industry. Really great advances can only result from 
the discovery of new starting - points, which will be 
established by probing more deeply into the intrinsic 
properties of the raw materials employed, and by 
laying bare the scientific principles involved in each 
process of manufacture. 
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Five yeans — the first perioPkjf Clovernmcyt support 
to the Research Associations — is certainly loo short a 
time in which to prove the value of fiiiidamenlal 
scientific work to those who have never had any 
knowledge of its possibilities, especially when the 
scientific staffs of Research Associations ha\ e had to 
acquire a considerable knowledge of tcchniral detail 
of the industry, and perhaps the additional live years, 
for which new grants have been made, may not prove 
adequate to allow the Associations so to gain the 
confidence of their trades as to render outside assistance 
no longer necessary. It is, however, at once granted 
that such must be the ultimate goal, and there seems 
little doubt but that the goal will be reached. In 
support of this statement no more striking example 
could be quoted than that of the cotton industry, the 
members of which have recently proved their faith in 
co-operative research .by agreeing to double their 
subscriptions to their Association and to guarantee 
them for five years. TlTe Cotton Research Association 
has now an assured income of more than 40,000/. a year, 
and although this sum may be considered small for an 
industry of the magnitude of that concerned with 
cotton, and further, may not be sufficient to allow the 
fullest possible developments at the moment, it is at 
least sufficient to demonstrate the value of what .may 
well prove to be one of the greatest movements in the 
advance of modern British industry. 

It is hoped that many of the trades which have 
entered into the scheme may reap early benefit as a 
result of their foresight, but the main object in the 
founding of Research Associations was surely not so 
much consideration for the immediate present, as a 
desire to associate science with industry in such a 
manner that the future would show the continued 
supremacy of British trade, on which the welfare of 
the nation depends. Kenneth Lee. 

The Life of Lord Rayleigh. 

John William Strutt, Third Baron Rayleigh, 0 ,M., 
F.R.S,, Sometime President of the Royal Society and 
Chancellor of the University of Cambridge. By his 
Son, Robert John Strutt, Fourth Baron Rayleigh. 
Pp. xi + 403 + 5 plates. (London; E. Arnold and 
Co., 1924.) 25^. net. 

L ord RAYLEIGH has completed a very difficult 
task with great success ; he has written a life 
of his father which has the intimacy which only near 
relationship could give, combined with a frankness 
which leaves the conviction that he has shown true 
filial piety by omitting nothing that would help to 
make his portrait of a very great man true to life. He 
says in the preface tliat it has been his aim not so much 
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to give ar\ account of his father’s scientific work as to 
(lepi('t him as a man. He tells us about his father’s 
boyhood, how he wont first to Eton and then after an 
interval to Harrow ; bad health, however, prevented 
him from staying more than a term or two at either. 
The greater part of his school education was at Mr. 
Warner’s, a well-known private school at Torquay, a 
school by the way where no unmarried lady of less than 
sixty years of age was to be mentioned at the dinner 
tabic. Tlie love for a joke, which Rayleigh nevqf lost, 
began soon, for we find from a letter written at school 
that he and another boy invented a language which 
they called Russian, and set the smaller boys at work 
learning the declensions. The mathematical teaching 
at Warner’s seems to have been good, and Rayleigh 
remained there until within a few months of going up 
to Trinity College, Cambridge. As, a feo]^ he was very 
fond of photography^ whici he ,began^ about the 
time when he went to Warner’s, he often in after 
life declared that he owed muCh to the practice he got 
in manipulation with the old wet collodion process. 

Between the spring of 1861, when he left Warner’s, and 
the October of the same year, when he came to Trinity, 
Rayleigh began with a private tutor to read the 
differential calculus, so that his stock of mathematical 
knowledge as a freshman was a great contrast to that of 
Lord Kelvin, who had written papers on Fourier’s 
theorem before coming to Cambridge ; it was, however, 
greater than that of Stokes, who had not commenced 
the differential calculus when he came into residence. 
At the time when Rayleigh was an undergraduate, the 
teaching of mathematics to the best men was very 
largely in the hands of Routh. College lectures counted 
for little, and professor’s lectures for still less. Routh’s 
method of teaching was as different as possible from 
the popular idea of private coaching. It consisted of 
admirably clear and carefully prepared lectures given 
to a class of perhaps ten or twelve pupils. Many 
examples were set for solution, and each week there was 
a problem paper the marks for which were made public 
so that it acted as an incentive. Lord Rayleigh ex- 
pressed in a speech quoted in his biography the gratitude 
which he and many other pupils felt to Routh for his 
teaching. At Routh’s the physics were in abeyance, 
and when in his third year Rayleigh attended Stokes’s 
lectures on optics, it was an epoch in his life. This was 
what I really liked,” {le said many years* aft^ards, 
quoting from his note of Stokes’s lectures : “ a beam of 
coloured light was passed through a dilute alcoholic 
solution of the green colouring matter of leaves ; the 
transmitted rays were green, but the part of the liquid 
traversed by the rays shone with a deep blood-red light.” 

Rayleigh prepared with great care for the tripos 
examination, going so far as to study the idios)mcrasies 
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of the examiners so as to form some idea of tlic questions 
they were likely to set. Like others before and after 
him, he was reduced to despair by the problem paper in 
the first part of the tripos : a diabolical contrivance full 
of “ low mathematical dodges.” However, all went 
well in the end, and he came out senior wrangler and 
first Smith’s Prizeman in January 1865. Marshall, the 
political economist, was second wrangler, and IT. M. 
Taylor third. Some of Rayleigh’s answers were so 
good that one of the examiners said they might have 
been sent straiglit to press without correction. The 
correspondent of the Times, in announcing the result of 
the tripos, said that “ the succe.ss of Mr. Strutt is 
attributed more to his perseverance than to his brilliant 
talent ” ! It is disconcerting to find that when at 
Trinity the future Char cellor indulged in roof-climbing 
about the College, a practice which now at any rate is 
hot regarded with favour by the authorities. He also 
played real tennis ; one result of this was his delightful 
little paper ^^On the irregular flight of a tennis ball.” 

After taking his degree Rayleigh found great diffi- 
culties in getting opportunities for experimental 
research or instruction in laboratory work. Tins, he said 
afterwards, wasted three or four years of my life.” 
In 1868, after a trip to America, he started experiment- 
ing on his own account at Terling, and in the course of 
the next ten years published, along with many other 
things, papers on the theory of resonance, on the scatter- 
ing of light by small particles, on the resobdng power of 
optical instruments, and his great book on the “ Theory 
of Sound.” 

Wlicn on Clerk-Max well’s death in 1879 the pro- 
iossorship of experimental physics at Cambridge 
became vacant, l.,ord Rayleigh received an invitation, 
signed by 125 members of the Electoral Roll, inviting 
him to become a candidate for the professorship. 
After considerable hesitation he accepted the invitation 
and was elected to the professorship in December 
1879. He began at once to reorganise the laboratory 
and the teaching. Finding the supply of apparatus 
inadequate, he raised a fund of 1500/., towards which 
he gave 500/., for buying more. In collaboration with 
Glazcbrook and Shaw he organised a system of teaching 
practical physics which is in essentials the same as that 
still in force. Ilis own work before coming to Cam- 
bridge had not been especially on electrical subjects ; 
but, as he told me, he found that the interest which 
Maxwell had aroused in electricity was so strong that he 
was led himself in the same direction. He organised 
and carried out, with the assistance of Mrs. Sidgwick 
and Sir Arthur Schuster, those classical determinations 
of the fundamental electrical units which raised elec- 
trical measurements to a new level. An admirable 
account of these investigations is given in the 
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l)i(>,nrii])hy. Iji stiirtin^ the work on eleetrieal units lie 
liiul in liis mind a sclieme of identifyin;^ the lahoratory 
with a resean li plamu'd on an extensix'c sralc in which 
a lar:'!- mnnher of workers in llie lahoratory ini^ht take 
part. I think it isdoiihtful whether, considered from the 
])oint of view' of trainini» for youni^ jDliysicists^ such a 
.scheme is advantai^eoiis in a university lahoratory. Most 
men are nmcli more interested in, and more enthusiastic 
ahoiit. one hraneh of ])h)sics than anotlter, and a young 
man dex'clops his j)owers more rapidly and puts more 
indejiendent thought into his work if he tackles a prob- 
lem whi( h he lias, to some extent, selected for himself, 
than if he joins a s('hemc of work already planned. 

As one who worked in the lahoratory while Lord 
Kayieigh was professor, I can testify to the assistance 
w'c got from him ; there never was, I think, a man whose 
judgment in seientifit' matters was sounder or more free 
from jirejiidice ; if he questioned a conclusion or a 
result one felt there was a real di/liculty whi< h reejuired 
further investigation. Yet even witli these qualities 
he found pro])hecy was not free, from danger. He .says 
in a letter written at this jieriod : “ VesUTday 1 had an 
o[)portiinity of seeing the tele])hone wliich every one 
lias been talking about ... it is certainly a wonderful 
instrument, though I suppo.se not likely to ('ome to 
niucli practical use.” Having (juoted a had gue.ss 1 
ought not to omit a good one in his presidential addre.ss 
to the Koval Soc iety in i qo8. 1 le says : “ We may expec't 
to see flyingmachines in use Indore many years are ])ast.’' 

Lord Rayleigh had only undertaken to hold the 
professorship for five years, and at the.* end of 1884 he 
resigned. In spite of attacks of rheumatic fever he had 
worked de.sjierately hard and published sixty important 
papers in five years. Mr. (fordon, who had been his 
a.ssistant at the ( avendish laboratory, w'ent with him 
to 'IVrling ; it is {deasant to find in the biography 
kindly reference made to Gordon, wLo, by the as.sistanec 
he gave to Lord Rayleigh, rendered good and faithful 
service to science. 

On leaving Cambridge in 1^84 Lord Rayleigh con- 
tinued his experimental work in his laboratory 
Terling. The absence of the facilities of a large labora- 
tory would have been a serious handicap to most men, 
but Lord Rayleigh possessed to an extraordinary degree 
the power of getting important results with simple 
apparatus : it has been said of him that he only 
required a few pieces of glass tubing and a stick of. 
sealing- w'ax to make the most fundamental discoveries. 

It wa.s immediately after leaving Cambridge that he 
began the work which led to his discovery of argon and 
incidentally caused him much annoyance. The story 
of the discovery of argon is told by his son in a chapter 
which is a masterpiece of clear and impartial statement ; 
every line carries conviction, and after reading it we are 
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j convinced that there is nothing lurther to^be said on 
the subject. The discovers' of argon is a most striking 
instance of tlie necessity of utilising physi( al melhods 
in chemical analysi.s — w'hat can tliey know (»1 chemist ry 
wdio only chemistry know ? 

Besides his almost unparalleled adivities in researelq 
Lord Rayleigh did no inconsiderable amount of official 
and e.vecutiv^e \vork. These aspects are dtalt with in 
tin* biography in a chapter on “ Public Work ” : a very 
clear^and interesting account of the foiindaiiiai of the 
Xational Physical Laboratory is given, and the debt 
which that laboratory owes to him is certainly not over- 
estimated. He w^as the (’hairman of the Treasury (‘om- 
mittee w hich in 1898 reported in favour of t ^lablishing 
the lal)oratory, and he was chairman of tlic executive 
committee to wdiich it was enlrusted from tin tinu; of its 
formation until shortly before his death. 1 1 is judgment, 
his wisdom and his influence contributed in no small 
measure to the growth of that institution from very 
modest beginnings to th^ foremost place among National 
Physi(*al Laboratories. His w'ork at the Ro\ al Society, 
at the Royal Institution, as scientifii' adviser to Trinity 
Mouse, and as gas referee, arc admirably dc.>iTibed. 

Not the least interesting part of the book is tlic 
account of I.ord Rayleigh’s eonnexion with ps3X’hical 
research. As a )'oung man he realised the immense 
importance of the subject, and it is stated in the 
biography that he contemplated throwing the greater 
part of his energies into the investigation of such 
problems. He says in a letter written in J874: “A 
decision of the existence of mind independent of 
ordinary matter . . . would be the most important possible 
scientific discovery.” He attended many seances, but 
came, as others liave done, to the conclusion that he w\as 
unlikel}' from his own personal experience to be able to 
arrive at conclusions definite enough to justify him in 
making it liis life work. In his presidential address to 
the Society for Psychical Research a few months before 
his death, and showing that dearness of thought and per- 
ception of essentials so characteristic of him, he offers 
no definite opinion, but says : ** Some of those who know 
me best think that I ought to be more convinced than 
I am. Perhaps they are right.” . 

Lord Rayleigh was a lover of good stories, and a list 
of some of those which appealed to him is given in an 
appendix to the biography. This is a novel feature in 
a booR'of tiiis kind, but it makes us, I think, feel we 
know him better than if it had been omitted. 

Lord Rayleigh has been fortunate in his biographer, 
for no one can read this admirably written work without 
increased admiration and respect for one of the great 
names in British science, a great discoverer and a coun- 
sellor whose judgments were never clouded by prejudice 
or by a shadow of self-seeking. J. J. Thomson. 
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Practical Farming.- 

(r) The Productiov of Field Crops: a Textbook of 
Agronomy. I:5y Prof. T. B. Hutcheson and 'Prof. 
T. K. Wolfe. (McGraw - Ilill Agricultural and 
Biological Publications.) Pp. xv + 499. (London: 
McGraw-flill Pul»lishing Co., Ltd., 1924.) 175. 6d. 

net. 

(2) Grassland Farming, Pastures and ht^s. By W. J. 
Malden. Pp. xxi\' + 3i4. (London; Ernest Bonn, 
Ltd., 1924.) 30.V. net. 

1 ' HE agricultural industry is passing through a 
X critical period not only in Great Britain but 
also— if for very different reasons— iri the United States 
of America. It would almost^'appear as if these difficult 
times are operating to bring the man of science and the 
man of practice closer together, and as if the movement 
in the direction of universal agricultural education and 
research, quickened l)y the stress fft adversity, is on the 
threshold of bearing very substantial fruit. It is a 
noteworthy fact that the later post-War period has been 
remarkable for the appearance on both sides of the 
Atlantic of a large number of books on agricultural 
subjects. 'I'hcre has been discernible in many of these 
books a tendency to write as 'much, or more, for the 
benefit of the farmer as for the enlightenment of the 
student. ' > 

This tendency is well exemplified in the two 
volumes under notice, and is shown by nothing so 
much as the fact that the chapters are not burdened with 
attempts to teach elementary chemistry or elementary 
botany or with digressions in the realm of pure science 
irrelevant or more or less irrelevant to the subject 
matter. The subjects under discussion are dealt with 
from the practical point of view and with resort to the 
minimum of technical terms. It is presumably coming 
to be realised that the farmer does not wish to be taught 
the technicalities of science;* btit he demands that the 
practical infonnation. arid advice him shall be 
both correct and sound; therefore be based 

on accurate scienti&C experiinenta- 

tion, and should farming 

experience. '' *■ \ ' 

(i) The con- 
stitutes the nineteenth'^ of agri- 
cultural and biological ]p>ublicdtip^^ Dr. Charles 

V. Piper is the consulting Editor, and is l:|fU5edirfilmdst 
entirely on the results" of ^ properly conducted field 

trials. . ’* 

The authors state thaf the*'staM^ 
course in field crops recently kdoptM b?y the Americah^^ 
Society of Agronomy (see' Jburhal of the American 
Society of Agronomy, vol. 14 (4), April 1922 ; vol. 

(2), February i923f; and voL 16 (i), January 1924) has. 


I been followed as closely as prariicable. The work is 
' therefore essentially a text-book adapted for the use of 
American farmers and students, and deals explicitly 
with American conditions. This is emphasised by 
the fact that of the^ 396 citations in the bibliography, 
all except about a dozen refer to American investi- 
gations. 

The book should be of considerable value, however, 
not only to the British student seeking accurate in- 
formation with reference to American crops and to 
American literature, but also to such as desire concise 
information, based on s('icntific investigation, as to the 
fundamentals of successful crop production. Thirty- 
seven of the forty-five chapters are devoted to a general 
discussion of the culture of crops. In addition to 
subjects like tillage, fertilisers, and lime; which in the 
past have so largely dominated works oh crop pro- 
duction, it is significant of the American point of view 
that no less prominence is given to the treatment of the 
factors more or less inherent in the crop itself, such as 
the adaptation of crops, crop improvement, and the 
value of good varieties and of good seed. The part 
that seed associations of farmers have played in the 
distribution of improved or suitable varieties and of 
good seed, based on the extensive ^J^ialST^ndertaken by 
the Experimental Stations, is emphasised in these 
chapters and should afford food for thought- to the 
British agriculturist. Similarly the chapter on grain 
grading directs attention to an important questioh- 
which has recently been given much prominence by the 
teachers of farm crops in the various agricultural 
colleges in the United States. Grassland is adequately 
dealt with in chapters on haymaking, pasture, and 
meadow management. 

The chapters on the individual crops are enhanced in 
value by maps indicating the geographical range of 
cultivation of each within the United States, and in the 
case of the more important crops the belts devoted to 
certain groups of varieties in particular are also shown, 
while statistics are given both as to world production 
and to production withfri the Unit|B4,Sta:tf^^|.^.^,^ ' . r' 
(2) Mr. Malden’s volume 
severely practical, and. the 
although supplemented by refiefenb^^^^uijSeifdW 
is based largely on the author’s Gonsidembl^experience 
of farming. That the results of exact .expminentation 
^have not been more extensively drawn upon, or at all 
events not more extensively relied upon, is perhaps in 
the main to be accounted for .by the simple fact that 
very little Experimental wjork bearing explicitly on the 
•:managemeht of grassland y whole— as opposed to 

^Experimeiits isolated aspects of grassland husbandry, 
fsuchias manurmg, seeding-dowh, and the like— has been 
xdhducited ; in ^ Great Britain. ' In sevEml instances. 
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however, the iiuthor undoubtedly iittaelies more im- 
portance to his own interpretation of his own experi- 
ences than to the largely accepted teaching of more or 
less re('ent (Experimental trials. This is noteworthy in 
respect of his paragraphs relative to the feeding of cake 
on grassland, and as to the use of inorganic nitrogenous 
fertilisers on pastures ; it is also Apparent that the 
author has a decided predilection in favour of the so- 
('alled complicated mixture. Thus on p. 87 he quotes 
and apparently approves of a seeds mixture for light 
land (insisting of sixteen species, no less than four of 
which are included in amounts of less than i lb. It. 
is true that at the. end of the chapter hn seeds mixtures 
he (luotes, but 'wiVjiou^ comment, those of a simpler 
character rec^ivtl^^^vp^ate^^ by the Royal Agricultura,! 
Society*.,, / 

In the chapter .Plants of Permanent Pasture'^ 
valuable and concise information is given relative to the 
chief species ;, it, is unfortunate, however, that the 
author perpetuates the term cow-grass for single 
cut cow grass or late flowering red clover, and that 
he also quotes without ('ontradiction the time-worn 
view that this strain of red clover origimited from 
(Tossing Trifolium praiense with T. medium or zigzag 
clover, a view for which there is no possible botanical 
justifK'ation. 

The chapters on the management of temporary and 
permanent pastures arc exceedingly interesting and 
\'ery suggestive, while that on haymaking should he 
read with the 'greatest care by every farmer who 
operates in regions of high rainfall. R. G S. 

The Manufacture of Sulphuric Acid. 

(1) The Manufacture of Sulphuric Acid {Chamber- 
Process). By W. VV^yld. (“ The Manufacture of 
Acids and Alkalis,” by George Lunge, ('ompletely 
revised and rewritten under the Editorship of Dr. j 
A. C. Ciimming. Vol. 2.) Pp. xii + 424. 31^, 6J.net. ' 

(2) The Concentration of Sulphuric Acid. By J. VV. 
Parkes. (“ The Manufacture of Acids and Alkalis,’’ 
by George Lunge. Completely revised and rewritten 
under the Editorship of Dr. A. C. Gumming. Vol. 3.) 
Pp. xii4*394. 3iJ.6J.net. 

(Txmdon and Edinburgh : Gurney and Jackson, 
1924.) 

T here is no treatise in any language which gave^ 
more detailed accounts of the manufacture of 
sulphuric acid than that of Lunge. The earlier editions 
of this were based directly on the experience of the 
author and were very practical. In the course of 
revision the new' matter took the form of extracts from 
patents, and very little critical discussion of these was 
added. In the latest edition, two volumes of which 
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form the subject of the present review', there is con- 
.siderable difference in the method of treatment. 


(i) The new volume dealing with the chamber jiro- 
cess is essentially the same as tlic later editions of Jamge. 
but a fair amount of the text of these has been omitted. 
The new matter added consists mainly (4' rather 
sketchy descriptions of pumps for acid and of patent 
packings for towers. The practical details of c onstruo 
tion and wori^Sig remain essentially those ol Lunge, 
so that the larger volume of the previous edit ion will 
remain : perhapg'vilL^^ account of the 

subject., T^ newr/^'diagrafijs also are of a .sketchy 
character, ^ representing a tower 
system used .fey The description of this 

'occupiw,^qj^l|/|L6o^^^^ the diagram is 

of tower 

systems c6nsistiS^Wnlx\pf Drief.: extracts from patent 

Mr. Wyld staj:es^Jtli(l pr^ that -he is himself 
carrying out extensive,^ •hyeStigations on tower plant, 
and it would seem that it would have been wiser to have 
deferred the publication . of this volume of the series 
until information of practical value had been obtained. 


Even if the book is to be consf^^red merely as a collec- 
tion of patent referenccjV .tten,^^ be regarded as 

incomplete. The information may 

be merely an indicatloritff&t ,tfie 'chamber process has 
not been found capaWe oi ifriproyement, but there was 
obviously nee^ for a fuUerj and more critical discussion 
of the newer tower S}rstems, It is assumed that all the 
references given in the former edition have been checked 
with the originals ;' spme Were incorrect;, and at least 
one is incorrect in the present edjl^pn. 



a large amount great practical 

value. Much of the experience 

gained during tl^ \^ar The 

admirable met^ds‘ of factories 

have resulted in the^ccirmiilation of a large amount 
of important and. useful inf pr^ is now 

collected, arranged^ ; ii^d " "" 


'‘discussed 

■ •■■P- 


in one 


volume. ^ 

There can be no doubt that .’Sir,. Parkes ’s book will be 
the standard treatise on the concentration of sulphuric 
acid. The (Jcn.sities are given m ‘JiCCor< 3 ance with Domkc 
and Bein’s work, and the thermal arc collected 
from the critical menipii^^^Prpiiv^ Porter. The 
calculations based on ..^thesp^ figures are therefore the 
most accurate ayailable,‘ and the results may be safely 
assumed as a basis of plant design. The newer types of 
Concentrating plant,’ such as the cascades of various 
'matenals,^ the Gai^^^ the Gilchrist apparatus, 
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and the inoclcm Kc>sler plants, are described in full passes through consciousness b}' means of ideation to 
detail, with excellent working drawings and reproduc- the external stimuli^ proceeds to the overt act, and ends 
tions of pliotographs of actual plant. The condensation with the satisfaction of the impulse and the quiescence 
of fumes, a most irnj>ortant part of the operation of a the “ energy-source.*’ . X<ooked at from this basis, 
•oncentration plant , is discussed, and the Cottrell and^ ;.inte^genjj^nduct depends upon whether Jit is possi^^^ 

I.' mUn' ^ T 1 ^ 1>' 'jl'q' .v.'. « M o'lrJciin <^arlv 


( alder- hox systems (le.scribed. The recovery of. w^s|p^; .^r the ^ 

acid and the transi)o?*t of acid are also included ^tage of & ' 

Mr. Parkos’s rovi.sioii Ims been thorough, and his book jthe impulse and theretj^Jl^e 


nnpletc treatise on the theory and^racti^e of the:|raonductv4Grades^ 
concentration of sulpliuric acid,:\,.^^^ ^ph^tipii, powers/ tha£is^ 

jfiex wtions in order t)et;i 



focus, in Qph^dqu|neas %t;an ear\y 

^ error” 
wers 


Psychology iaOJ 

The Nature of Intelligeifce^ 

(International Library^^ 
and Scientific MetihodJ 
Kegan Paul, and jCo/M 
Brace and Co. Inc.^ '1924I 

T he fact which is, pierfa^ 
of psychological, jijj|p 

uses language which is entifelyAuJftd , 

plied to another School ;; 

mentalist, the psychiatrigt,. and. ,^jie 'iad^iemic' psycho- 
logist all appear to be l^guages, 

and Prof. Thurston^,^W^ef^&^pJh^^ the 

reasons of the medley/aiid ’ 4 iSo' 5 fo^ an in- 


lustful wbe^ 


ja iinjply^. wntt0 . 

;d jcli^r.. diagrams;,. and 

of good psychologist 
read, if only as a stimulus tp 
clear view of the real need for| 
combine the different branches of 


telligible science out of it^;\ITis book' is thus the first 
real attempt to bring;^^iS^^,mposite whole the 
different branches of’ psychology *and’, for’ that reason 
alone, commends itself td. all seriqus students. , 

Prof. Thurstone find^^the chief reason of the differ- 
ences to be that the/speciali&ts lay stress on diverse 
entities in conduct iSjhCy^'. 16 ok . at subject from 



Cotton in Austra 

Cotton in Australia : the Possibilities i 
of Australia as a Cotton^gr owing CounU 
Harding. l*p. \viii-h2yo. (Londojri 
Green and Co., 1924 ) t2s. 6d, net, . 

^ 'HE author describes this book as of 

X eighteen months’ investigation made in Australia, 
entirely dissimilar poiriti ^ (in the author’s when secretary of the British Cotton Delegation, 19^2. 

view), wrongly, buUd is hot really He sets out to prove that great areas of that continent 

true to the facts. . stresses can produce cotton commercially; of course he succeeds. 

“ overt conduct,”, .the expeijini^fitdist^mere stimulus At first one is inclined to resent the facile optimism of 

and response, the actidemician^&nsci^ and its the fourth chapter, which is especially devoted to this 
states,” and the psychiattidX^b^^rj^I psychology. The proof, where the author openly omits a drought year 
author, however, CQhibin^i||^ .different points of from his averages and guesses the available resources , 

view and, by shifting th^tf.tcesft of the branches, in six significant figures ; but having duly discounted 
construct a science at ,dnce.hlhre' ftuihW and accurate. his rather uncritical attitude, we can \Yelcome- this 

Our authdf , begMs the stimulus- book as the first available general statement ' of the 

response theory.' must that Australian cotton position. That the country has 
impulses generate in the, organism and only use stimuli large potential cotton areas is clear ; ‘the Government 
in so far as they are able fidsatisfy the feeling generated proposes to face the basic difficulty.qf getting labour 
by the activity. goes,' oji^tq, show’ that con- for the picking season (from white men in a cotton- 

sciousness is an e^lpiioha^, development the sole use growing climate) by planting many^ small areas, each 
of which is that it man’s small holding, y^hether the plan will 

to gain the object ;de$ired;;..j^BuXXbi?;‘ is' ^ work remains to. be .seen, bu,jfc?Mr. Harding certainly 
After consciousness and - its estates, we must have, the inputs his finger on two essentiak: j •one.is the cultivation 
overt act, the behavioht of 4he organism ' b order to.^ fpi a big boll type, since the labour of picking a given 
complete the cycle. Thus a.icximplete Viewdf psycholdj^^Xl^ of crop is almost inversely proportional to the 

begins with the ener^-SQu^e$iiMi of insisting 
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on (jiiulity, though we think Jie perhaps overrates here 
the agricultural virtue of the white as compared with 
the coloured man. 

Structurally the hook is weakened by a dual purposer 
Not ()nly docs it j^resent Australian cotton, to the rest 
of the world - for which we welcome it^ though more, 
(•xj)li(’it l eferciices to sources of data Would be useful — 
hut it has also another purpose ; and both would have 
l)cen be tter achieved by shuffling the chapters into two 
j)arts. Tins second purpose, not explicitly stated by 
the author, is the presentation of the world’s knowledge 
of cotton to the Australian ; and this is necessarily a 
compilation. Some obsolete matter and ancient tags arc 
included in the first tw^o chapters, wliich are of dubious 
value ; we have often heard previously of Lancashire’s 
climate (p. 19) and men of business (p. 18) ; the point 
is missed that the Nigerian cotton supply to us is 
merely surplus production from their own local cotton 
industry (p. 23) ; and the artificial silk industry is 
making long-distance predictions of cotton consump- 
tion (p. 28) rather risky. 'J'he chapters on seed supply 
and ('ultivation, which have the same instructive aim, 
are of real use ; the author describes some procedures 
which certainly ought to be followed as if they com- 
monly were followed, thus giving a valuable tinge of 
])ractical idealism, perhaps deliberately, to liis exposi- 
tion. Some statistical and desc'riplive appendices, 
also of dual purpose, comj)lete the book, which, though 
in nuiny ways unsatisfactory, will be useful not only in 
Australia, but also outside. W. Lawrknck Halls. 

Our Bookshelf. 

(1) The Common Sense of the Theorv of Relativity. Jly 
i)r. I^ul R. fleyl. Vp. 44. ' (Baltimore * Md.'; 
Williams and Wilkins ('o., 1924.) n.p. 

(2) Relativity for Physics Students. \W Prof. G. J3. 

Jeffery. Pp. vii+151. (London: Methuen and 
( o,. Ltd., 1924.) 6.V. net. 

(3) The Foundations of Einstein's Theory of Gravitation. 

By F.rwin Freundlich. Translated from the Fourth 
German edition, with Two Essays, by Henry L. Brose. 
Second edition, revised and enlarged. Pp. xvi + 140, 
(London : Methuen and Co., Ltd., J924.) 6s. net. 

(4) Darstellung der Relativitiitstheorie im Dreidimen- 
sionalen Lobatschefskijschen Raume. Von Prof. 
Vladimir Variikk. Pp. x + 104. (Zagreb ; Zaklada 
Tiskare Narodnih Novina, 1924.) n.p. ' 

Here arc four more books on relativitv, ranging from 
the highly popular and amusingly written booklet of 
Dr. .Heyl to the extremely technical and ponderous 
representation of the theory in three-dimensional 
Lobatschefsky space. (i) The common sense of 
relati\'ity can apparently be expounded in 44 pages of 
ligjit reading for the man in the street, but naturally 
this is possible only by a use of analogies which must 
not be too closely scrutinised. We doubt whether it is 
actually “ common sense ” which is content to be fobbed 
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off in this way. Nevertheless, as a booklet for whiling 
away a half-hour’s railway journey, it is admirable. 

(2) Prof. Jeffery’s book is on a different plane. It 
; introduces the theory td students of science capable of 

' using, their mathematics to a moderate extent as an 

J .instrument of thought, but not yet fully equipped with 
^the mathematical weapons required for the thorough 
?iilvestigatibri' of the subject. The result is an excellent 
little book which we trust all science students still 
nervous and suspicious of a field apparently subversive 
of their training, will study carefully. The ideas are 
clearl^and concisely expounded before any mathematical 
treatment is entertained, and even then the analysis is 
economised to correspond closely to the object in view. 

(3) That the translation of Freundlich’s book is 
worth study there can be no doubt, but it is need- 
lessly difficult . to read, not so much because it is a 
translation bpt because so much more has been included 
between the covers than the original work. An intro- 
duction by H. ' Turner (8 pp.), followed by the 
material giving the title to the book (68 pp.), then 28 
.separate notes to this material (36 pp.), and tacked on 
at the end two cs.says by the translator (35 pp.), idl 
contribute to produce a lack of homogeneity and the 
impression that the same courses are being served up 
several times under different guises. 

(4) This is an interesting and lucid analysis of 
Lobatschefsky space, displaying its properties in such 
a form as to present their intimate relationship with 
the ideas of relativity.. 

‘ Everyday Physics- By H. .E. Hadley. Pp. viiin- 

474-1-4 plates. (London : Macmillan and Co., Ltd., 

1924.) 6.9. 6d- ; , 

The headmaster of .a secondary school has to solve the 
problem of providing a satrsfactoiy course of general 
science for the average pupil (including the budding 
specialist in language or history) along with a course 
which will equip a student of science for an advanced 
course in chemistry and physics.^ The chemistry of air 
and water, so far as it is necessary for the study of 
geography and botany, is taught in most schools in 
Great Britain to boys ^ahd' girls alike, and presents no 
great difficulty; but The Object of physics, which is 
subdivided by • examining . bodies into three heads, 
bccome.s a Cerberus guarding ;^the gate of a sound 
gcneraPeducation. To pass. an examination either in 
heat, light, and sound, or in mechanics, or in electricity 
'and magnetism may give admittance to the gate of the 
School Certificate, but that is not quite the same thing. 
It is undesirable that any boy should leave school with- 
out an acquaintance with tlie main facts of all three,, 
and this is essential to the specialist in science. 

The course in general physics otitlined by the Univer- 
sity of London provides ah opportunity for a wider 
;tudy of physics in the elementary stages, and is suitable- 
for both uasses of candidates, i Experienced school- 
masters have already found that boys who have passed 
in the genejal physics paper are better equipped for 
an advanced course in science than those who have 
followed a more intensive course in one branch of 
physics only. The mathematical difficulties of such 
matters as lenses and specific heats arc not forinidal)le 
to older students who have made some progress with 
their tnathematirs. anH if fhp parlipr work is based on 
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sound teaching of facts and the exact meaning of words, 
the theory* can follow later with greater appreciation. 

For such an early course Mr. Hadley’s, book is 
eminently suitable. The author’s name is a sufficient 
guarantee of its soundness to those who know his other 
books. The illustrations are good and for the .mpst^^ 
part new, and the number of modern appliapcesj 
di^scribed and explained is rerfiarkable. 'Some atten--; 
tion has been given to the historical side ,* but among^ 
the great names whicli appear in the index in thick" 
type wc have been unable to find Kelvin, Clerk Maxwell^, 
and J. J. Thomson, although wireless .telegraphy and 
atomic structure are treated with some fulness* ; . 

Hyper and Ornate Magic Squares y. usih and , r6th 

Orders. Constructed by Major J. ' C. Burnett. 

Pp. 36. (Grantham, Lines. : The Author, Barks ton, 

1924) * 

; ' . 

Ma(;ic Squares having certain properties were known 
to the ancients. In modern times they have been 
studied by mathematicians since Albrecht ' Diirer’s 
celebrated magic square picture of 1514. A magic 
square of order n involves in its»cells the first natural 
numbers in such manner that the sum of the numbers 
in each row, column and diagonal is the same. Certain 
of these termed ‘ ‘ pandiagonals ” introduce the broken 
diagonals possessing the same additive property. If 
also every pair of numbers equidistant in a straight 
line from the centre have the constant sum i, the 
squares arc further specified as associated or sym- 
metrical. Squares are said to be doubly magic if the 
properties held show the numbers are replaced by their 
squares. Again, prime numbers exclusively and the 
knight’s path, etc., have been introduced and the 
squares, to some exifent, studied. ; -f'; 

Major Burnett presents in his booklet examples of 
some of these of the 15th and i6th orders. The last 
square that he gives is doubly magic of the order 8. 
They will be of service to those who are interested in 
the subject. There is an extensive literature. Ahrens 
deals with it in Chaps* xii. and xiii. of his second volume 
(“ Mathematische Unterhaltungeh und Spiele,” Bands 
I., IT. B. G. Teubner, Leipzig, 1918), and at the end 
of the volume gives no fewer than 182 references. 
W. R. Rouse Ball (“ Mathematical Recreations ”) gives 
an interesting account and many references. Squares 
which possess row and column properties without any 
restriction upon the 'magnitudes of the cell number^! 
have also been studied. The theory of these is fairly 
complete since it has been shown that a syzygetic 
scheme indicating ground forms and syzygies can be 
constructed. The allied theory of the Latin Square of 
Euler has also been connected with the theory of 
differential operations. ^ 

It is much to be desired that some competent person 
should take up (say^ the .biblibgrisiphy of Ahrens and 
give a good account of the present state of knowledge 
concerning the various natures of magic squares. This 
will take time and will involve a book ora fair size ; 
but it ought to be undertaken, because the subject is ' 
no longer isolated from other parts of mathematics*. 
Several substantial links have been forged during the< 
last thirty years, and without question others are ini' 
prospect. r PAM- 
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Bristol Geology and Geography : for the Use of School 
. Teachers and Others. By Prof. Sidney H. Reynolds. 

■ iPp. 98. (Bristol and London: J. W. Arrowsmith, 
Ltd*, 1924.). 2^. net. - 

i Bristol is situated in a district rich in interest to ll\c 
^geologi^t and one which is well adapted to the study of 
physical geograpliy- This little handbook has been 
produced by its author specially to meet the needs of 
teachers and students of geography and others whose 
interest in geology is only general. To this, end the use 
of unfamiliar geological terms has been avoided, so bar 
as possible, and, in addition, a glossary is provided. 

The district described extends over a somewhat 
wider area than might be inferred from the title, and 
includes most parts of Gloucester and Somerset lying 
east of the Severn, up to within about 25 miles of 
Bristol, and takes in a little of Wiltshire. Prof. C. 
Lloyd Morgan’s stimulating introduction tO' Reynolds’ 
“ Geological Excursion Handbook for the Bristol 
District,” which outlines the historical and physi(\al 
geology of the country surrounding Bristol, is reprinted 
I in the book under notice. 

Prof. Reynolds, after tabulating the geological strata 
and chief features of general interest in the district as a 
whole, proceeds to describe fourteen smaller physically 
or stratigraphically separable areas. 

Detailed geological information, such as is given in the 
author’s ‘^Excursion Handbook,” has, for the most 
part, been omitted, nor are there any references to 
previous literature. Prominence is given to the 
physical characteristics of each area, and the reader is 
assisted by a number of simple sketch maps and 
diagrams, h novel section of the book is that describ- 
ing points of geological interest visible from a railway 
compartment to travellers in the vicinity of Bristol. 

Prof. Reynolds’ new handbook should serve its 
liniited purpose very well, and may be recommended 
to visitors to Bristol, by whom it should be studied in 
conjunction with the geological model of the Bristol 
district on exhibition at the Museum there. “ Bristol 
Geology and Geography,” however, cannot, as its 
author points out, replace the “ Excursion Handbook ” 
as a guide in the field. V. A. E. 

Flora of the Presidency of Madras. By J. S. Gamble. 
Part 6 ; Scrophiilariacece to Plantaginacece. (Pub- 
lished under the authority of the Secretary of State 
for India in Council.) Pp. ii-f 963-1160. (London : 
Adlard and Son and West Newman, Ltd., 1924.) 
10s. net. 

The feature of the present contribution to the Madras 
flora is undoubtedly the account of the Acanthaceie, 
which occupies more than a third of the entire part. 
To most workers this family has been one of consider- 
able perplexity, which has not been lessened by the 
tise some recent authors have made in the classification 
of the genera of minute pollen .^characters. It is just 
this that will make the field-worker of S. India, for 
whom indeed the flora is chiefly written, grateful to 
Mr. Gamble for giving him a clear analysis of the 
family which does not necessitate the use of a compound 
imicroscope. The excellent keys of some of the larger 
genera are also improved by the addition of rather 

■full 





One of the most interesting genera treated of is 
Strobilanthes. So long ago as 1888 the author 
lished in the Indian Forester a special stjidy ,of tftj, 
genus and an account of the curious periodic flowerm® 
of many of the species. Even in the condensed letteiS 
press of this work, room has been found for brief detail^ 
of this phenomenon. We learn, for example;- that 
gregarious shrub like Strobilanthes -Kunthianus groviS^ 
in such continuous masses on the grassy, dowiis of -the: 
Nilgiris and {)tlier neighbouring hills that, when it all; 
comes into flower together about every six years, it 
covers large tracts with blue. It is believed, indeed, 
by some that the name of that famous range was derived 
from this (ircumstance. Some of the other specie.s 
have even a longer period of flowerless growth; S. 
con sanguineus y for example, probably flowers only at 
intervals of twelve ycfxrs. 

Another faniily which shows evidence of a great deal 
of useful work is the Lab'atai, and near the beginning 
)f this y)art is a valuable contribution to S. Indian 
lM)tany in the treatment of the genus Utricularia. 

J.a slrucinre des cristaux : dHerniMe ati moyen des 
rayons X, Par Prof. Ch. Maiiguin. (Rccueil des 
('onfcrcnces-Rapports de documentation sur la 
Physique. Vol. 6, i'*" Serie, ('onferonces 14, 15, 16. 
fCditepar la: Societe Journal de Physique.) Pp. 281. 
(Paris: Les Presses Uni v'crsita ires de France, i924.) 
20 francs. 

'rms is an excellent introductory treatise describing 
the methods of X-ray (Twstal analy.sis and the results 
which have been obtained. A diftic.ulty in the presenta- 
tion of our new knowledge of crystal structure is due 
to the fact that w(; all dislike being asked to think in 
three dimensions. Prof. IVlauguin has realised this, and 
provides' numerous illustrations, many of them very 
ingenious, which fon'e the reader to visualise the 
structures which are di‘s<Tibed. The book is well 
planned and deals thoroughly with the subject, while 
yet being concise. 'Fhe student will find a short 
introduction to the geometry of space lattices which 
provides the necessary foundation for a study of 
crystal structure. The different methods of analysis 
are illustrated by examples of the more simj^le crystals. 
'I'hrce short chapters are devoted to atomic dimensions,' 
the structure of the atom, and the interatomic forces, 
and a final chapter to a description of the principal 
types of crystals. 

Prof. Mauguin has contented himself with a very 
brief reference to the more speculative aspects of the 
new science ; a list of papers at the end of each chapter 
will aid the reader who wishes to pursue the subject 
further. The lucidity of the style makes the book 
f^asy to read, and it is a valuable addition to the 
literature on the subject. 

Dairy Farming Projects. By Prof. Carl Edwin Laddf 
(Macmillan Agricultural Project Series.) Pp. xix 
+ 327. (New- York : The Macmillan Co. ; London : 
Macmillan and Co., Ltd., 1923.) 75. Gd. net. 

There are many novel features in this volume which, 
although it applies to American conditions, still contains 
such an amount of information and suggestion that it 
l annot fail to be of great value to the teacher or student , 
of dairy farming, and ought also to be of considerable 
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^iihterestrtp aiiy'farmer or owner of dairy stock. The 
hole field of dairy farming is covered : typ« of cattle ; 
feedifij^J^feeduig, and management ; methods of 
working the farm ; business and financial 
^ ipeqts of dairy farming, even to suggestions for 
stock and produce. There are also chapters 
femTOC diSases of dairy cattle, clean milk production, 
CTresfetvatiSn of manure, etc., the whole being arranged 
pbhder appropriate rtionths from wSeptember to June. 

is r.pferhaps doubtful whether the somewhat 
Elaborate colirse of study which the author maps out 
could be worked in its entirety, but there is no question 
as td the educational value of what he proposes, and 
the ideas and methods could by slight adaptation be 
made to apply to ainy country. 

The Vegetable Proteins. By Dr. T. B. Osborne. (Mono- 
graphs on., Biochemistry.) Second edition. Pp. 
xiii + 154. /(London : Longmans, Green and Co., 
1924.) 95: net. 

A NEW edition of this well-known work has now 
I appeared. While it contains all the essential material 
of the first edition; it has been largely rewritten and 
considerably amplified.^ Tpe chapter on the proteins 
of green plants is brought up-to-date by details of 
Cliibnairs work on leaf proteins. The new volume also 
contains a chapter by L. J. Henderson on the relation 
of proteins to acids p.ha bases. This discusses the 
titration curves of vegetable proteins in an extremely 
lucid manner and presents an interesting addition to 
the literature of the subject. FrankcLs work on the 
rate of hydrolysis of plant proteins is cited at length 
in the chapter on the products of hydrolysis, and recent 
work dealing with the subjects discussed in the original 
edition appears to be included throughout in sufficiently 

detailed manner. U * 

The Philosophical Writings of Richard Burthogge. 
Edited with Introduction and Notes by Margaret W. 
Landes. Pp. xxiv + 245. (Chicago and London: 
The Open Court Publishing Co., 1921.) lo^. net. 
Richard Burthogge (1638^1698)- was an English 
medical practitioner who, with the exception of an 
early medical tract "in. La tin, ** Disputatio de Lithiasi 
ct Calculo,*' wrote entirely on philosophical and theo- 
logical subjects. The chief of his works, “An Essay 
upon Reason and the Nature of Spirits” (1694), is 
interesting for the light it throws on the general state 
H^f philosophical opinion in England at the time when 
Locke’s Essay appeared,' The . present work is not a 
reprint of any one of Burthogge’s writings but a selec- 
tion from several, accompanied by notes and collated 
facts concerning extant editions. . 

Le Principe constitutif^ Nature organique. Par 
fidouard Juhg. : (Bibjiothfqtil^ de Philosophic. Con- 
temporaine.) Pp. 694. (Paris : Felix Alcan, 1923.) 
30 franclS net. ' f ^ . . ; 

This large treatise seeks to bring under one comprehen- 
sive and constitutive principle the whole scheme of the 
conscious lile from its basis in physiology and evolu- 
tionary biology to its manifestation in cognitive, moral, 
and aesthetic activity. It is mainly founded on the 
philosophy of Kant, and is an application of the logical 
categories and. the. Kantian ^method generally to the 
Whole mddeiTi scientific HiotniHrfll nrnblem. 
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Letters to the Editor. 

\The Editor does not hold himstU.. .res^nKtliU'^foi ^ 
opinions expressed by his corre^>ident£?i . P/eithe^ 
can he undertake to. return.^ nor to correspond uftt^ 
the writers <7/, rejected fnahuscripts^idptfndtd '/oji 
this or any other part of NATURE. 


this or any other part of NATURE, If 

taken Oj anonymous comniunicatidnsi\^^!^^^'-.^^^^ 

The Word •« Scientist or its Substitute; 

I HAVE long thought tliat it is desirat , . ^ ^ 
not possible, to control the use of the Vorifs 
and ‘'art'* and derivatives from th^;/ 
tendency is to make rubbish both of tKe pngitial'WofdS} 
and of ' the adjectives derived from them.r ..-Thu^^ 
“science** is definitely used to describe the skill -Of 
the boxer, the text of Aristotle*s writings; the highest 
mathematics, the twaddle of Mrs. Eddy, ^ and the 
elements of chemistry. • • ^ - 

In hopeless effort to define science it used (a hundred 
years ago) to be asserted that every art is oaBed on a 
science and every science has its related art— a )jiece * 
of glib and baseless assertion. It is Cicero; I - believe, 
who says “ ScienticB mentis arias '* the sciences are the 
arts of the mind, whatever ** arts ** may be. The 
French speak of “ les Scienceoi** including therein all 
the ** *ologies.** In England we like to make-believe 
in an obscure essence or pervadp;ig entity which we 
call (when we are journalists) ** Science ** with a large 
S. Probably the historic and most luminous use of 
the word .science** is that. in the plural, as in 
“ TAcademie des Sciences.** ' The British, Association 
is for the advancement of science jiaot sciences, as it 
should be, whilst the Royal Society did not three 
liimdred years ago use that word, but declared that it 
aimed at the promotion of, ** natural knowledge ** — 
that is, knowledge of Nature, as distinguished from 
human tradition and Divine revelation. 

We get some glimpse of a synonym for the word 
science when we find Cicero writing . Physiologia 
naturce ratio,** which must be translated Physiology, 
the ratio (or ‘ reasoned story *) of Nature.** All the 
“ *ologies ** or branches of science are ratios dr reasoned 
stories of those sciences. But I can find no word 
which will serve td distit^ui^ ‘one who deals with 
many branches of science ^:to,, name a body of men 
clealing with many distinct Sciences. , It is easy to 
name those who take u^ this' pr.'that science, as geo- 
logist, phytologist, -zoologist, cTieiniologist (chemist), 
electrologist (electrician), etc. But. we soon get into 
a muddle, even here, since words derived from 0 i/<r<s 


Join f^owi^."piiI^ of science, 

that '*rjation^ist.!' rightly designates those 
Wth^ifTiriqdines into'' the unknown in whatever 
fffiOld,;atrictly‘ifbI^ tha ^en^fid method. 

is\'\v^ji''^tb;^ri3feem er ■ ihr' this connexioft what 
8^1iffojrd:;'v^ of his essays : “ There are no 

E&ieh'tinc ' subjects. The subject 'of science is the 
ghumanVhiverse— that.i^^ tp say, eveiy thing that is, or 
^as'beeni of jnay be related to inan.'^' 

%^!*What th'eri caw we mean by callih^.a man a scientist? 

We cannot mean that he studies or pursues any special 
" subject. Every sul^ect can be the subject of science. 
v'“ Science ** and ** scientific,*’ of course, have reference 
?"to the method and habit of mind: Our " man of 
science ** is a man who makes use of and cultivates a 
special habit of mind or method w^hich is known as the 
scientific method or experimental method. Assuredly 
this is not what the journalist means when he calls a 
person “ an eminent scientist.'* \ 

In old times the word “ philosopher **. was quite 
properly used for those we now call men Of science •. 
they were called * * philosophers ’ * or sometimes * * natural 
philosophers,'* but custom — the most absurd jade we 
tolerate — actually nowadays restricts ** philosophy ’* 
to speculations about metaphysics. Hamlet’s ** philo- 
sophy’* was wider and all-embracing. The founders 
of the Royal Society called themselves “Philosophers.** 
I am afraid that word will not do, to-day, for what is 
wanted ; and 1 feel pretty sure there is not one which 
will. I should call my.self alternatively a philosopher, 
a natural philosopher, a naturali.st, or a rationalist. 
Rationalist is really the best de.signation., AU men of 
science are rationalists, but many shrink with fear 
from the word, since they have been told that the 
devil himself is a rationalist. It is, however, a just 
and honourable title. On the other hand, scientist ** 
has acquired — perhaps unjustly — the significance of 
a charlatan's device. E. Ray Lankester. 

^4 Oakley Street, 

Chelsea, S.W. 3 . 


In my little book on '* Notes on the Composition 
of Scientific Papers ** 1 have defended the use of 
** .scientist '* : it is quite a normal word, such as artist, 
economist, etc. Against it is the dislike of all new 
words or spellings ; they are contrary to our habits. 
But there is more than this : in England (especially 
as compared with (Germany or Scotland) there has 
been a certain prejudice against science as a profession. 
Many of our great men (e.g. Darwin, Rayleigh, Clterk 
Maxwell, etc.) have been great amateurs ; and the 


have been insanely perverted in meaning during the generations bred upon letters only {e.g. Swift) have 

past three hundred years— for example, physic and regarded science as too arid for exclusive culture. 

physics, physician and physician^j^^ well as physiology^ The amateur is saved from being narrow or inhuman, 
(this last to mean not ;* natural history,*' as it should. So there has been an unconscious antipathy to science 
but the study of tho actiyiti^ of the organs of animals as a calling or profession. But I am speaking of our 

and plants). :v ^ t prejudices — remnants of the past — ^which now are 

I hope Nature will continue to refuse to use the cobwebs, and no more. I should accept the word were 
word “scientist.** Its jformetipn c^-n.. be defended, it I in your place. Nature has set a good example 
is true, as parallel to. that of *‘ artist.** But the in another very important — far more important — 
example of the-word^I‘ £trfist;*’ gives us no encourage- linguistic matter, namely, the use of ** fact ** as distinct 
ment', for it is the ^most vague and ill-used word in ^ from opinion, or inference,, or axiom, or principle, or 
our language..^ . AlTfOXts pf. i^ysterious qualities are ! ^truth, etc., in the sense of general statement founded 
claimed for “ Ihe artisti'-Tand anylihpbstor can defend upon (assumed) facts. -We collect our facts, and upon 
his claim to be “an artistj.? and to worship art with them are built fallible conclusions or laws, which not a 
a big A. We shall have others saying they “ stand few contributors call also ** facts.** We must keep the 
for" science with a big S and jcalling^ each other, .word fact for the several events, and call our inferences 
** Scientist.** The eminent scientist Barney BunkuriiJ opinions, conjectures, hypotheses, etc., and ultimately, 
is already flourishing in the United States and in; when relatively certain, theories ; theory is our highest 
English newspapers. I think wre-must be icontent;^ ^^ientific category. To mistake inferences or axioms 
to be anatomists, zoologists, geologists, electricians,^ Jfbr facts has been a curse of science, 
engineers, mathematicians, .naturalists (that last is V • . Clifford Allbutt. 

term I like and wish find a nai ^^ ^^^. -^||Radegund* 8 » Cambridgje. 
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Tm*. “ Oxford Dictionary defines scientist simply 
as “ A man of science/' It defines man of science 
(s.v. Science, r>) as : a (a sense ruled out a§ obsolete) ; 
h, “ In modern use, a man who has expert knoiyledge 
of some Ijrancli of science (usually, of physical or 
natural science), and devotes himself to its ‘nvestiga- 
lion." AJl this with no suggestion whah ver that 
the usage is blameworthy or questionable, or that 
11 lore is any other modern acceptation. 

Accf)rdiiigly, in the “ Pocket Oxford Dictionary * • 
])ul)Iislie(l this year, the only definition of scientist 
given is “ (e.sp.) person learned in one or more of the 
natural .sciences,” in which ” (esp.) ” merely indicates 
that liie limitation to the natural sciences is, though 
usual, not so far obligatory that, c.g., a pure mathe- 
niaticiaii might not, exceptionally, be called a scientist. 

Aly o])inion is, then, that to refuse the word the 
now prevalent and extremely convenient sense that 
you mention, *‘a worker in the held of physical or 
biological science,” is aiiticiuated pedantry. I may 
add that nothing is gained by the substitution of 
man of science, so far meaning is concerned ; for 
any undesirable vagueness that may attach to 
SI icniist comes to it only as a consetjiietice of science's 
having also more than one s(;nse. But 1 suspect that 
those who really have an instinctive (as opposed to a 
merely imitative) aversion to this use of scientist are 
influenced not by doubts of its meaning, but by 
dislike of its (and many other -isl words') .slightly 
abnormal formation ; but that is not the point rai.scd 
in your question. H. VV. h'owLKR. 

JVloulin de Haut, Guernsey. 


[ vocal, or even disparaging, sense, by people who have 
no great respect either for science or the ‘‘^scientist.” 
Most men of science would surely rather be called so 
than be dubbed scientist. The widely used term 
" Christian Scientist ” has helped to make matters 
worse ; what that phrase means I do not know, but 
if I did know I am sure I should not like it any the 
..better, 

^ On the whole, I take it that the word scientist has 
been in low company, and I should be very slow to 
introduce it into better. 

^ D’Arcy W. Thomp.son. 

St. Andrews. 

Regarding the inquiry contained in your letter, 
I would say that the word ” scientist ” has fully 
e.stab]ished itself in the written and spoken language 
of scientific workers as well as of non-scientific persons. 
It is, of course, .when one sta5^s to examine it, a hybrid, 
but like that other hybrid, the mule, it does useful 
work. After all, there are numbers of hybrid words 
in our language also doing useful work, and one does 
not now trouble to look them in the mouth. Por 
example, take the I^atin stems with the Greek 
termination Ast. The psychologists do not blush 
to use the word “ animist ” ; they even say ” be- 
haviourist.” In my opinion, ” scientist ” is a gentle- 
born word alongside of ** behaviourist,” wliicli may 
well have besmirched the pages of Natukic. 

W. J. Sedgicfiicld. 

The University, Manchester. 


So long ago as 1840, according to the ” Oxford 
Dictionary,” Dr. Whowell, eminent as man of letters 
as well as man of science, wrote : ” We need very 
much a name to describe a cultivator of science in 
general. 1 should incline to call liim a Scientist.” 
1 do not think the objections to the word on merely 
literary or linguistic grounds can be' maintained. It 
is a hyl)rid, but the language is full of hybrids : more- 
over. it may well be argued that -/s/ is naturalised as 
i\u Knglish termination. 

'I'here is, however, another sort of objection which 
has to be weighed. Like other words in -ist, it has a 
professional air, as if t lie man who so described himself 
were claiming an ex calhcciya authority for his utter- 
ances. Hence its use is not alwais coinpliineiitary. 
Wo see this in its derivatives ” .scientism ” and 
” scientistic.” Similarly, when I hav^e been intro- 
duced to a public meeting as an ” educationist ” or 
” educationalist,” 1 have wished to be saved from my 
friends : I would rather be called a schoolmaster. 
My conclusion is that the term scientist is too con- 
venient to be wholly rejected, but that writers would 
do well to remember its less complimentary use as a 
label, and not resort to it too frequently. 

J. H. Fowler, 

i() Canynge Square, (Uifton, Bristol. 


Till*: word ” scientist ” is, in itself, neither better 
nor worse than dentist, oculist, sociali.st, or violinistr 
It would be pedantic, at the present day, to object to 
it merely on the ground that it begins in one language 
and ends in another. If it were a new word, intro- 
ducetl for the sake of brevity and convenience by 
some respectable writer, 1 should have little objection 
to it ; J should be reluctant to use it my.sel£, but I 
shoulil not ilreain of objecting to its use by others. 

It seems to me, however, that the word has already 
got a sort of taint about it, very much as the word, 
"sophist ” did in Greek. It is often used in an eqni-H 
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I HAVE submitted your inquiry to my son, who is 
a literary critic. He sees no objection to ” scientist,” 
and is rather surprised that it has not been adopted 
before. He thinks it as well-formed as ” artist.” 
He docs not much like words ending in ” ist,” but 
concludes that they cannot be avoided. 

For myself, I dislike the word, but cannot give a 
clear reason for the dislike — unless it be that the 
preposterous term ” Christian ” prefixed to it has 
given it aifi alien significance. On the whole, I feel 
that the public has forced the word upon us, and that 
we must succumb. Oliver Lodge. 

Norm an ton House, 

Lake, Salisbury. 


Personally, I should say ” man of science ” rather 
than ” scientist ” ; but I do not think one can deny 
to the word scientist its legitimate place in Knglish. 
It is recorded in the ” Oxford Dictionary,” together, I 
^admit, with a good many words which a man does not 
*usc if he can help it. But the place of ” scientist ” in 
the English vocabulary must have been fairly safe 
since Whewell wrote in 1640, ” We need very much a 
name to describe a cultivator of science in general. I 
should incline to call him a Scientist.” 

R. W. Chambers. 

University College, 

Gower Street, W.C. 


In spite of the objections which have been raised 
to the use of the wprd ” scientist,” it may with 
advantage be used in place of ” scientific worker ” or 
” man of science.” Whewell seems to have coined 
the word to describe ” a cultivator of science in 
general.” On the whole, there is much to be said 
in favour of it. It should not, however, in my 
opinion, be limited to a worker in the field of physical 
or biological science. Israel Gollancz. 

Kind's Golleire. London. 
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My intense dislike of the word scientist ** is due’ 
to the fact that it debases the currency. The wor 4 : 
is not applied to a man to indicate respect for his: 
scientific or philosophical attainments, but to indicate' 
a certain disdainful attitude towards the truth claims 
of aesthetic, moral, and religious values. The dis-* 
tinction so often expressed between philosophers and: 
scientists is a false one when it impUes (and it^is 
meant to imply) that philosophers are uninteres^^ 
in or indifferent to the positive results of science, 

H. WiLDON .Carr. 

107 Church Street, 

Chelsea, S.W.3. 

The Biology of Verse. ' 

In Nature for October 11, 192^, p. 534, I have 
reported the results of the only registrations of verse 
ever made and analysed. They show that vex;se is 
a current of speech energy of varying amount so 
adjusted as to come in more or less regular waves. 
When the centrokls of these waves are calculated, 
they are found to occur at approximately equal periods. 

The next problem is that of the sources of this 
current of energy. The replies of many living poets 
to a question -paper agree without exception with all 
the statements I have been ^able to find from the 
poets of the past : they have no ideas whatever on 
the subject.^ They all assert, moreover, that the 
verse-form comes "to them ready-made along with 
the poetic content. This poetic content, they all 
declare, is forced upon them by some inner power. 
The source of verse, therefore, must be sought in the 
source of poetry. 

The poets all agree that the source of their poetry 
lies entirely outside of , their , consciousness. In 
psychological terms it is a product of the unconscious. 
In physiological terms it is a product of bodily pro- 
cesses that result in producing poetical feeling and 
ideas in consciousness. In eimer sense it is a bio- 
logical phenomenon of which the ]iltimate explanation 
must be in biological terms. 

On the psychological side there are the statements 
of famous poets of the past. Many say that they 
write because they must (Pope, Goethe, Schiller, 
Grillparzer, Hebbel, Brentano, and so on). One of 
them says that whenever a new poetical idea 
struck him he had to write it down even at the cost 
of his life. They often write in over-excited or half- 
conscious conditions (Goethe, etc.). They write to 
relieve themselves from mental strain or trouble 
[e.,g. Byron). They write out their own inner selves 
(Byron, (ioethe, Schiller, .Hebbel). They write 
because they feel themselves mentally iirfGrillparzer, 
Heine). They write because they feel themselves to 
be criminals in need of confession (Hebbel, Ibsen). 
A poet is a lunatic. (Shakespeare)., Poetry flows from 
the poet like gum froui , a tr^ee; (Shakespeare). The 
statements that T have collected from living poets 
are along the same lines. , , 

Further psychological information is furnished by 
the work of Freud and his gifted disciple, Otto Rank. 
Poetry is the resuft of an inner conflict. On one 
side is the fundamental part of the Unconscious, 
the “It,*' with its one impulse ;to haS^e its own 
inflexible way and to obtain peace ; on the other 
side is the Self, or the “ I," with the wish to live, ' 
love, and enjoy by adapting itself to the environment. 
Out of the struggle there is engendered the Conscience, 
a kind of council of the League of Nations that sits 
in judgment over the self. Again, like the League' 
of Nations, it is controlled by the stronger powers oi/ 
the “ It ’* and has the one function of condemning^;' 
the weaker “ I.“ At the instigation of the “ It,“'*, 
Conscience takes every opportunitv of declaring tho! ' 
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I " to be a criminal worthy only oF 
. and death. ;, It is kept from doing so only by the 
power of ^e Self to resist it. The details of this 
;^^conflict must be sought in the works of Otto Rank. 

^ . The result of the conflict depends on the amount 
k^of; fundamental energy, or. kinetic drive, at the 
r-.disposal of. the Self. When this becomes small, as 
;ih misfortune, weakness, illness, or grief, the Self can 
^6 longer: resist the efforts of “ It *l /to get Conscience 

pass a condemnation pf the Self to some degree 
^pf death varying from withdrawal frpm spcial life to 
^^uicide. "With more fundamental energy the Self 
-^■^truggles with varying success but never gets real 
V control; this produces the condition of the neuras- 
.thenic failure. With a larger amount of fundamental 
' energy the result depends on what compromise can 
be effected. Sometimes the Self compromises with the 
“ It ** by carrying out some of its anti-social demands : 
this produces the criminal. Sometime the Self -can 
win only by denying the truths of the environment ; 
•this produces the lunatic. Sometimes the Self can 
escape by affording the “ It *’ a means of letting off 
its force in a way that partially lightens the pressure 
but yet does not bring the Self into conflict with the 
environment. This produces the class to which the 
poet belongs. 

Poetry is thus the expression of the impulses of 
the “ It “ in a form acceptable to the environment. 
These impulses are familiar to Freudian analysts. 
Some of them have been exhaustively treated by 
Otto Rank. A complete general treatment of the 
poetic conflict has not yet been made. 

It is my own belief, however, that this conflict 
can be reduced to biological terms that can even be 
measured. In Na i ure for March 15, 1924, p. 386, 

I have shown that records of speech show the presence 
of three biological forces ; the impulse to conform 
to the speech of the environment, the hindrance to 
successful conformity, and the impulse to correct the 
resulting defect. The three forces correspond quite 
well to the Freudian concept of the Self, the “ It," 
and Conscience. In many speech records — both 
normal and pathological — the prevalence of one or 
another of these forces can be plainly seen and 
meg.sured. It is a commonplace of my laboratory 
to use the size of the probable error in making speech 
sounds as a measure of the successful adaptation of 
the speaker to his social environment. A large- 
probable error indicates either an increase of the 
inner hindrance to adaptation or a decrease in the 
impulse to correction — or in Freudian terms either 
an increase in the power of the " It," or a decrease 
in the force of the Self or a decrease in the power 
of Conscience. Quite characteristic is the fact that 
a very large probable error is diagnostic of general 
paralysis, a disease the earliest characteristic of which 
is a decay of the social sense, that is, of Conscience. 

Whether the result of this conflict depends on 
metabolism or the presence or removal of toxins in 
the blood or on the hormone balance, biochemistry 
must determine. It is my belief that a physiological 
explanation quite parallel to the psychological one 
can be found. 

« In any case poetry is the product of a compromise 
among biological forces whereby the social force is 
strong enough to affect the adjustment by allowing 
the anti-social force some degree of expression. 

The source of the verse form itself is now clear. 
Rhythmic speech is the primitive form of language. 
The linguist Prof. Jespersen of Copenhagen agrees 
with the poet that 

.Thus Nature drove; warbling rose 

Man's voice in verse before he spoke in prose. 

OSHLENSCHLAGER. 

^ Z 2 
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The natural speech expression of the more primitive 
savage Unconscious is in verse form. That is why, 
as so many poets report, their poems come to them 
suddenly in completely finished form (Goethe, (irill- 
parzer, Ifebljcl, lirentano, Fontane, Goncourt, 
Idaubert, and many living poets). The source of 
the verse form thus lies, like the source of poetry, 
in a partial yielding of the Self to the demands of 
the Unconscif ns for expression. 

E. W. Scripture. 

University of Vienna. 

Experiments on Sex in Mushrooms and 
Toadstools. 

Miss Mounce,’ working under my direction, found 
that Coprinus stenjiulinus, C. stcrcoraYius (a sclcro- 
tium-producing species), and C. narcoticus are all 
homothallic. All the spores in each of these species 
are sexually of one kind, and each spore gives rise to a 
myceliunt which becomes diploid and fruits perfectly 
without fusion with any nther mycelium. 

Hans Kniep 2 has shown that in Schizophyllum 
comyuitne and Aleurodiscus polygon ins, segregation in 
the basidium results in the production of four sexually 
different haploid genotypes, so that the spores sexu- 
ally arc of four different kiiuls. Normally one kind 
can react with only one of the others. Two Men- 
delian pairs of factors are involved. The diploid 
fusion nucleus in the basidium bears both pairs of 
factors and may be represented as (AaBb). The 
haploid nucleus of each of the four spores bears only 
one of each pair of factors, so that sexually the four 
kinds of spores may be represented as (AB). (Ab), 
(aB), and (ab). 

W. h\ Hanna,® working in my laboratory upon 
Copyings lagopus, has confirmed Knieji’s results. 
His experiments, which have involved some 1500 
matings, clearly demonstrate that, here again, we 
have a species which bears spores wliich sexually are 
of four different kinds : (AB). (Ab). (aB), and (ab). 

'I'll ere has just come into my hands a paper by 
Vandendries,' in which he recortls experiments which 
prove that Coprinus rtulians is bisexual, i.c. that this 
fungus produces spores which fall into two sexually 
opposite groups, and not into four groups as found by 
Kniep for Schizophyllum rommuuc and Aleuyodiscns 
polygon ills and by Manna for Copyiiiits logo pus. 

Miss Dorothy Newton,^ who has been studying the 
problem of sex in my laboratory for upwards of a 
year, has obtained results with Copy in us Rostrupiamis 
which are exactly similar to tho.se Vandendries ob- 
tained with C. rudiuus ; for, as a result of upwards of 
/joo matings, she has fouml that in C, Uostrupianus 
the spores fall into only two groups which are sexually 
opposite. 

In Alciirod i setts poly goni us, uiidcT certain abnormal 
moisture conditions, the four spores of each basidium 
are shot away 'together in a single mass. Kniep® 
noted this fact and took advantage of it to analyse 
the sexual reactions of the four opores on each of 
thirty-live basidia. He found that each basidium 

* Irciu' MiMmoc : (i) “ Iloinothallisni and Uu* pnidiictiori of frint-lwdiesby 
iiumtisporiius iiiyrcli.i in Un‘ Kcnus Copriinis,” Tr.ins. Brit. Mycolog. Soc.^ 
viii., 1921, iqS siy. Also (2) Homoth.illisin .ind hcterothallUm in the 

r\»pinius,” tfuf/, iyJ2, pp. 256-269. An account of the experiments 
m.iiic with Cof^rinus narcoUcm has not yet been published. 

* Il.ins Kniep: (i) “ (Ibermorphologischc uiKlphybiologischcGcschlcchts- 

ditfcivn/ienmt?,'’ rc^Ann.//. tier physikal.-mt'ti. Ci'Mllschaft zu tViirzburg, 
.\l\i., ; (2)“ uber Cicschleclitsbcstimmung und Reduktionsteilung,” ibui. 

xlvii., 1022; (3) “fiber erblielie Aiidorungen von Gcschlochtsfactoren bci 
ril/cn,” Zfilsih. JnJukt. AbsUwnn. u. i^ererb., xxx., 1923. 

* ^V. 1 '. Hanna, “ The Problem of Sex in Cvpnnus lagopus." To appear 
sliortly in the /In nd/s of Jiotany. 

* R. Vandendries, “ Contribution nouvelle a I’ctude de la sexuality dcs 
Ba^-iiliomyciHi'c,” Jm Ccllulf, xxxv., 1924. 

® I). Newton, p.ii>or shortly to be sent to the press. 

* linns Kniep, “ fiber Geschlechtsbestimmnng iind Reduktionsteilung,**, 
Verhand. physikal.-med. Gesdlschafi xu WUrzburg, xlvii., 1922, pp. 1-29. , i 
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bore two kinds of spores, two of one sex gnd two of 
another, and that there were two kinds of basidia, so 
that the two pairs of spores of one group of basidia 
were different sexually, to the two pairs of spores of 
the other group of basidia. The four spores of one 
group may be represented as (AB), (AB), (ab) and 
(ab), and the four spores of the other group as (Ab), 
(Ab), (aB) and (aB). 

Kniep's method of obtaining the four spores of a 
single basidium and separating them by shaking them 
apart in agar is applicable, so far as is at present 
known, only to Aleuyodiscns polygonius ; and Van- 
dendries was unable to analyse the sexual reactions 
of the four spores of a single basidium of his Copyinus 
radians, '< 

A method for removing the four spores of a single 
basidium and sowing them separately has been de- 
vised in my laboratory, and it has the advantage 
over the method used by Kniep in that it is not de- 
pendent on an abnormality but is generally applicable 
to normal fruit-bodies of Coprini and other Hymeno- 
mycetes.^ The method is as follows. A gill is placed 
on a slide and a cover - glass is lowered down upon 
it and pressed gently against the hymenium. The 
cover-glass is then raised, inverted, and examined 
under the microscope. Tlie four spores of each of a 
number of basidia arc* then seen to be attached by 
their apices to the cover-glass, so as to form tetrads 
resembling those which may be observed on isolated 
basidia when one looks down on a gill from above 
with the microscope. Using the dry-needle method, 
described by Hanna,* it is then not difficult to remove 
the other spores around a perfect tetrad and after- 
wards to pick up the four spores of the tetrad one by 
one and sow them individually in hanging drops of a 
culture medium. 

By employing the methods just described, both 
Hknna and Miss Newton have successfully analysed 
the sexual reactions of the four spores of a con- 
siderable number of individual basidia. In Hanna’s 
<iuadrisexual species, Copyinus lagopus, some of the 
basidia were found to bear spores of two kinds only, 
a pair of one sex and a pair of another and opposite 
sex, while other basidia were found to bear spores 
of all four kinds : (AB), (Ab), (aB), and (ab). The 
occurrence of four difierent kinds of spores on a 
single basidium proves that the reduction process in 
the basidium takes place with the second division of 
the nucleus, and not with the first as found by Kniep 
in the case of Aleuyodiscns polygonius. In Miss 
Newton’s bi-scxual speties, Copyinus Rostyupianus, 
all the basidia have been found to be exactly alike, 
for they all bear only two kinds of spores, two of one 
sex and two of the other and opposite sex. 

A. H. Reginald Buller. 

The University of Manitoba, 

November 13. 

Negative and Doubly Charged Positive Ions 
in Argon. 

In letters to Nature (June 16, i923i and July 26, 
1924), and elsewhere (Proc. Roy. Soc. A, vols. 102, 
104, 105), Dr. H. D. Smyth has described investiga- 
tions he has made of the ionisation of several diatomic 
gases. By using positive ray analysis he was able 
to correlate different ionisation potentials with the 
roduction of ions of different ratio of mass to charge, 
have now used the same apparatus to study the 
ionisation of argon, chiefly to explain, if possible, the 
“ blue ” spectrum of this element. 

’ The method is described in Hanna’s paper on Coprinus lagopus. It was 
devised and perfected by Miss Dorothy Newton, W. F. Hanna, and the 
writer, working conjointly. 

• W, F. Hanna, “The Dry Needle method of making monosporous cultures 
of Hymenomveetes and other funtd.” ofDotanv. xxxviii., October 1924. 
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From a preliminary analysis of results I found tl^t 
singly changed, positive, atomic argon ions were first 
produced in detectable numbers when an accelerating 
potential of about 17 volts (uncorrected) was applied 
to electrons striking the atoms. I do not consider 
that the accuracy of the determination is sufficient to 
distinguish between the varying results of other 
observers. 

Doubly charged, positive atomic ions were not 
produced at all until an accelerating potential of more 
than about 45 volts was applied. For the most part 
these must have been produced by single impacte as 
the pressures and thermionic currents used were so 
small as to make successive impacts very improbable. 
This result is contrary to the assumption that the 
critical potential of about 34 volts at which the first 
part of the blue spectrum appears (Horton and 
Davies, Proc. Roy. Soc. A, 102, p. 131 (1922), and 
Dejardin, Ann, de Phvs., loth Series, v. ii., p. 241 
(1924)) corresponds to the production of doubly 
charged ions. Therefore this portion of the blue 
spectrum cannot be the entire first enhanced spectrum 
of argon. It may be due to excitation of the singly 
ionised atom, but the detailed application of this 
hypothesis meets difficulties which are too complicated 
to discuss here. 

I also found that large quantities of negative ions 
could be produced. These apparently originated in 
a region of the tube where impacting electrons had 
just sufficient energy to excite the atoms. It there- 
fore appears that in argon it is a necessary and 
sufficient condition for the capture of an electron that 
the atom first be in an excited state. 

A full report of this work is to be published shortly. 

Hknry a. Barton. 

Palmer Pliysical Laboratory, 

Pri nceton U niversity, 

November 3. 

Flow of Sap In Trees. 

In recent discussions on the upward movement of 
sap in trees, 1 have seen no mention of an interesting 
observation of Charles Darwin to be found in his 
** Voyage of the Beagle" (p. 258, John Murray, 1912 
edition). He was exploring the Campana or Bell 
Mountain about 26 miles from Valparaiso, and he 
writes as follows, for the quotation is worthy to be 
reprinted in full : 

"In a few places there were palms, and I was 
surprised to see one at an elevation of at least 4500 
feet. These palms are, for their family, ugly trees. 
Their stem is very large, and of a curious form, being 
thicker in the middle than at the base or top. They 
are excessively numerous in some parts of Chile, and 
valuable on account of a sort of treacle made from 
the sap. On one estate near Petorca they tried to 
count them, but failed, after having numbered several 
hundred thousand. Every year in the early spring, 
in August, very many are cut down, and when the 
trunk is lying on the ground the crown of leaves is 
lopped off. The sap then immediately begins to flow 
from the upper ench and continues so doing for some 
months ; it is, however, necessary that a thin slice 
should be shaved off from that end ever;^ morning, 
so as to expose a fresh surface. A good tree will give 
ninety gallons, and all this must have been contained 
in the vessels of the apparently dry trunk. It is said 
tliat the sap flows much more quickly on those days 
when the sun is powerful ; and likewise, that it is 
absolutely necessary to take care, in cutting down the 
tree, that it should fall with its head upwards on the 
side of the hill ; for if it falls down the slope, scarcely 
any sap will flow ; although in that case one would 
have thought that the action w< — ’ 
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I instead of checked^ hy the force of gravity. The sap 
is concentrated by boiling, and is then called treacle, 
which it very much resembles in taste." 

The effect of the sun and the great quantity of sap 
from a felled tree are both noteworthy, but the effect, 
or rather inhibition, due to gravitation, adds mystery 
to an obscure subject. A friend has proposed to test 
this gravitational effect with two young felled sugar 
maples next spring. ’ A. S. Eve. 

i . McGill University, Montreal, 

: November i. 

The Colour of Sulphur Suspensions. 

. In the review of Ostwald’s " Licht und Farbe^in 
Kolloiden " which appeared in Nature of November 
8, p. 672, the reviewer alludes to the investigations 
of Keen and Porter on " sulphur suspensions' con- 
taining particles large compared with wave-lengths 
and indigo in iransmiited light.'* He adds, " No 
theory of this phenomenon is available so far ; until 
^one is found there will be a distinct gap in the optics 
of disperse systems." 

A theory of the effect observed by Keen and 
Porter was given by Prof. C. V. Raman and Mr. B. 
Ray in 1922 (" On the Transmission Colours of 
Sulphur Suspensions," Proc. Roy. Soc. A, vol. c., 
pp. 102-109), the explanation offered being that the 
colour of the transmitted light is due to interference 
between the primary wave and the light scattered 
by the particles in the direction of the primary wave. 
Results were given of calculations based on Rayleigh’s 
theory of the scattering of light by a transparent 
sphere. 

Raman and Kay repeated Keen and Porter’s 
experiments and found that the diameter of the 
sulphur particles when the indigo colour first appeared 
was considerably less than that quoted by Keen and 
Porter, but that the amended value agreed satis- 
factorily with llie theory. The theory appears to 
be adequate, although the computation of numerical 
results is extremely tedious. A more complete 
comparison of theoretical with experimental results 
than has yet been published is desirable. 

E. T. Paris. 

Signals Experimental Establishment, 

Woolwich Common, S.E. 

Absorption Spectra of Mixed Metallic Vapours. 

During work on the absorption spectra of mixtures 
of metallic vapours, I liave obtained band spectra 
peculiar to mixtures of magnesium and alkali metals, 
and also to mixtures of calcium and alkali metals. 

A sodium-potassium band spectrum has already been 
described (Proc. Roy. Soc., 1924). The existence of 
such band spectra is of interest, as it points to the 
presence of molecules of volatile alloys of these metals 
in the mixed vapours. 

I have incidentally observed that lines of the series 
i 5 - md are developed in the absorption spectra of 
rubidium and cajsium vapours. As has been re- 
marked by Datta, who observed the corresponding 
absorption in potassium, the development of sucli 
series in the absence of an electric field is a contra- 
vention of the selection principle, since it involves a 
change of two in the azimuthal quantum number. 

1 have, further, been unable to trace any previous 
observation of the caesium series iS-md, either in 
emission or absorption, and wave-length measure- 
ments, as well as experiments upon the conditions 
necessary for its appearance, are at present in progress. 

S. Baruatt. 

. University College, Gower Street, W.C.i, 

"MnvAmbpr - 
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The Ages and Masses of the Stars. 

By J. H. jEAifs, Sec, R.S, . 


A S is well-known, a rapidly moving electron has 
greater mass than a stationary one ; more force ! 
is required to deflect it from its path or to produce a-^ 
specified acceleration. The theory of relativity show^J 
that this is not an isolated phenomenon, but an exy 
ample of a universal principle. Every natural system^^^ 
on acfjuiring additional energy E increases its mass by^ 
and a loss of energy causes a corresponding loss 
of mass.i por example the sun, losing energy by radia-. 
i\cft\ at the rate of 3-8 x 10®® ergs per second, must be 
losing mass at the rate of 4*2 x 10^® grammes (about 
four million tons) a second. 

( hanges of energy and changes of mass are, then, the 
same thing : it is immaterial whether we specify the 
change in terms of energy or of mass. It is a some- 
what different question whether alosolute mass can be 
specified as absolute energy or vice versa. P or example, 
setting an electron in motion with a velocity 0-866C 
(louldes its mass, but in what sense does it double its 
energy ? If m was the mass of the electron when at 
rest, the addition m to its mass has represented an 
addition mC^ of kinetic energy, but did the onginal 
mass m also denote energy mC^ ? 

(Nearly an electron at rest must be thought of as 
having some energy, for it consists of electric charges 
which have been brought very close to one another in 
op])osition to their mutual repulsions. If an electron 
is regarded as a negatively charged sphere, its electro- 
static energy is 'Jo satisfy the conservation of 

energy when the electron is in motion, there must be 
further energy of unknown type,® making energy 

in all. Presumably the whole of this would be set 
free if the electron could be persuaded to explode and 
scatter to infinity. 

The energy ///C® jiust discussed may be called “ sub- 
electronic energy, any further energy which electrons 
may have in virtue of their motion or positions in space 
being “ super-electronic ” energy. The two energies 
become equal when an (dectron moves with a velocity 
0‘866C\ corresponding to a temperature of 4,000,000,000*^ 
(entigrade ; for an atom the corresponding tempera- 
ture is thousands of times higher. In all actual systems, 
then, the super-electronic energy is insignificant in 
comparison with the sub-electronic. In the sun the 
ratio of the tw^o kinds of energies is probably at most 
of the order of one to a million, and the same is of 
c ourse true of the two kinds of mass. Of the sun’s 
total mass of 2 x 10®® grammes, not more than about 
2 X lo®’ grammes can be “ super-electronic.” 

The sun, as we have seen, is radiaiing mass away at 
about four million tons per second. The usual esti- 
mates of the sun’s age have all been based on the 
supposition that the only mass available for radiatioiv 
is the “ super-electronic ” mass. The estimates reached 
in this way, aiwut twenty million years, have been too 
short to satisfy either astronomers or geologists. Some 
years ago I suggested that the source of stellar radiation 
was to be found in an actual destruction of matter in 
a star’s interior, the mechanism probably being that 

* Hi*rc .uKl throughout (' dmotoa the velocity of light, 3 x xo‘* cm. a 
socotul. , ■ 

• Jc.uis, •• lilectricity anti Magnetism," 4th edition, § 667. 
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‘^positive ^and negative electric charges fell together and 
^annihilated one another. The essential novelty in this 
, suggestion was that it made the enormous “ sub- 
Vjelectrbhic/^ mass of a star available for radiation, in 
addition to the comparatively puny “ super-electronic ” 
mass ; thus it immediately extended our estimate of 
•. the sun’s life by a factor of the order of a million. 
Whatever else may be thought of this suggestion, 
it must be admitted that it solves, with a comfortable 
margin to spare, the age-long problem of the source 
of the energy of stellar radiation. 

Nothing in the suggestion appears to conflict witJi 
modern atomic physics. According to classical electro- 
dynamics, the mutual destructiveness of positive and 
negative charges was such that all the matter of the 
universe ought long ago to have melted away in a 
blaze of glory. The quantum-theory has introduced 
restrictive forces which, in some way unknown to us, 
keep positive and negative charges apart, but these 
forces are not unfailing, in their action. At times the 
electron in the hydrogen atom eludes them and drops 
down from orbit 3 to orbit 2, at times it drops farther 
from orbit 2 to orbit i ; let it sometimes also drop 
from orbit 1 to orbit o, and what we havx been im- 
agining becomes an accomplished fact. 

In the form in whicji we have so far put it, the whole 
question looks somewhat speculative. It takes on an 
entirely new complexion in the light of the definite 
results recently^ obtained by Eddington (cf. Naturk, 
May 31, 1924). Both . as a matter of theory and of 
observation, Eddington finds that a star’s luminosity 
is a function, approximately, of its mass alone. All 
the stars that are about as massive as Sirius have 
about the same luminosity as Sirius, stars as massive 
as our sun are about as luminous as our sun, and so 
on. At present Sirius has 2-5 times the mass of our 
sun, and 36 times the luminosity. Not having an 
unlimited store of energy it cannot go on radiating 
at its present rate for ever ; its luminosity must 
eventually decrease, and some day this will' only be 
equal to that of our present sun. When that day comes, 
Sirius will be only about as massive as our present 
sun, so that between now and then it must lose 60 per 
cent, of its present mass. ' This is enormously more 
than the total “ super-electronic ” mass of Sirius, so 
that we conclude that the ifiain part of its loss of 
mass will of necessity be ** sub-electronic.” Further, 
we know of no normal process by which mass can 
escape except by radiation, whence we conclude that 
the diminution of mass is the equivalent of the 
energy radiated away. 

If this be conceded, Eddington’s relation between 
luminosity* and mass fixes quite definitely the rate at 
which stars change both their luminosity and mass. 
For example, the sun with a mass of 2 x 10®® grammes, 
is radiating away 4-2 x 10^® grammes a second. Thus, 
after 1,500,000 millions of years its mass will be reduced 
by 10 per cent., so that, from Eddington’s table, its 
luminosity will be reduced by about 30 per cent. In 
the same way we find that the interval on the evolu- 
tionary ladder between Sirius and our sun is approxi- 
mately 6:4.x 10^® yfjars. Between a giant sun of ten 
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times the mass of our sun and our sun^ the interval is 
7*5 X 10^* ytars. These two figures do not differ greatly^i: 
for a star squanders its mass at a great rate during its 
highly luminous giant state ; it is this last parti pf tlie 
journey that takes the time. Both figures are of coufte; 
enormously large in comparison with any estimates 
heretofore made on the ages of the stars., " V' V I 
J f nothing unexpected intervenes in the next ‘6*4 x lo^' 
years— and it must be admitted that there is tinye 
enough for the unforeseen to occur-r-Sirius will at the; 
end of that period be similar to our' present sun. \Ve“ 
cannot, however, assert that 6*4x10^* years ago oiir 
sun was in the state of the present Sirius. Thfi oldr^ 
fashioned astronomer believes that the whole univers’li 
was created only some lo® or lo^® years ago, and 
until the contrary is proved he has a,:, right to, Kis 
opinion . . .. ^ . 

The geologist insists that life on our earth must have 
existed for millions of years because fossil bones occur 
under deposits which, he estimates, must have taken 
millions of years to accumulate. ’ A similar method of 
reasoning is available to the cosmogonist, who has the 
advantage over the geologist that he can calculate, 
instead of estimating, his periods of time. 

All calculations in cosmogony have hitherto been 
mjide on the supposition that stellar masses remained 
constant. The conception of diminishing masses brings 
new features into almost every problem of cosmogony. 
For example, the orbit of a parade about a gravitating 
mass is no longer an endlessly repeated ellipse ; it is an 
ellipse of ever-increasing size, the major axis of which 
varies inversely as the mass of the attracting body. 
After 1,500,000 millions of years, when our sun will 
only have nine-tenths of its present mass, the radius 
of the earth’s orbit will be ten-ninths of its present 
size and the year will have lengthened to 451 days. 
The whole universe of stars is expanding for the same 
reason and in the same -way as the solar system. 
When, if ever, in the past the average star had four 
times its present mass, the stars must have been 64 
times as closely packed as now, and stars must have 
interfered with their neighbours 64 times as much as 
they now do. When due allowance has been made for 
this, it is found that features are shown by the stars 
which could be produced by the influence of neigh- 
bouring stars in periods just about equal to those we 
have, had under consideration, say six or seven millions 
of millions of years. These features are the fossil bones 
of cosmogony. 

The Ages of 

By Dr. W. 

R ecent work oh the Yorkshire peat has raised 
some very interesting problems as to the ages 
of various types of peat deposit in the British Isles. 
One of the striking features of the^Pennine peat is the 
normal absence of any marked differences -in com- 
position, such, for example, as the definite forest layers 
observed in the Scotch deposits by Prof. Lewis. 
T3q)ical Pennine peat is usd&lly composed entirely of 
cotton-grass remains, though here and there the 
remains of heather or birch point to local desiccation, 
which can usually be traced to Tn 
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Foremost among such features must be placed the 
orbits of binary stars. A newly formed binary star 
generally a period of a . few hours and an almost 

f ^laf qrfiit of radius of the order 5 x cm. Old; 

aries show much longer periods, orbits which are 
||requently highly eccentric and of radius much greater 
|than those of new* stars. Statistically, the orbits tend 
^towards conformity with what may be called the 
^;“oquipartition law ** — ^the law which would be obeyed 
^exkctly if the binaries were pushed and pulled about 
jby their neighbours for an unlimited time. Calculation 
vShows that the observed partial conformity to this 
daw indicates a knocking about for a period of the 
order of that just mentioned, say six million million 
years. 

The same period is indicated by the velocities of the 
stars in space. Statistically, the most massive stars 
have the lowest velocities, and there is a pronounced 
tendency to obey an “ equipartition law ” under which 
the velocity varies inversely as the square-root of the 
mass. This would be obeyed perfectly if the stars had 
influenced one another for ever ; the partial extent to 
which it is obeyed again indicates a period of the order 
•of six million million years. 

A somewhat less convincing “ fossil-bone ” is pro- 
vided by a study of the ratios of the masses of the two 
components of binary stars. As a binary gets older, 
its components become more equal in mass. According 
to Aitken,® 20 spectroscopic binaries of early type 
(B to B8) show an average mass-ratio 0*70, while 7 of 
late type (F to G) show an average mass ratio of 0*89. 
Calculation shows that to pass from a mass-ratio 070 
to one of 0*89 would require a period of 4*5 million 
million years. The numerical result is entirely satis- 
factory, but it must be admitted that it is based on 
scanty material. 

Finally, it may be remarked that the extension of 
the time scale which is now proposed increases enor- 
mously the chance of solar systems being formed by 
tidal action. With a time scale of 10® years, we had 
to think of systems of planets such as our own as being 
of necessity extremely rare. With the longer time- 
scale and the recognition that our system of stars must 
have been more closely packed in the past than now, 
we can think of planetary systems as being, if not quite 
the normal accompaniment of a sun, at least fairly 
freely distributed in space. 

» “The Binary Stars/’ pp. «o 6 , 207, 

Peat Deposits. 

H. Pearsall. 

Ingleborough district, Messrs. Cheetham and Burrell 
find the basal vegetation to differ very slightly from 
^hat of the main peat, though rushes are often present. 
Birch scrub with local pine and oak is also very widely 
distributed up to 1900 ft. The presence of oak is 
, suggestive, since this tree is not known from deposits 
"'older than Neolithic, eitfer in England or Scandinavia. 

Mr. J. Holmes first pointed out that neolithic flints 
occurred about the base of the peat, and now further 
information is accumulating, largely through the efforts 
.W Mr. F. Bucklev and Dr. T. W. Woodhead. They 
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have found among the trees at the base of the peat, 
a horn of Bos primigenitis and a triangular arrow-head 
of the Neolithic Dolmen period. At a somewhat higher 
levcd, a piece of bronze and a barbed arrow-head 
suggest the Jiron7.c Age horizon. Added to this, are 
previous discoveries of tw^o horizons in the sand under- 
lying this peat. 'I he lower layers of sand contain flint; 
implements of the Belgian Tardenois culture, whilei_^ 
similar traces of the later Tardenois period are fouri^^ 
in the upper layers of sand. ^ , / C 

If the facts so far ascertained aire cotnplefelyj^l)'-® 
stantiated, they form a very valuable (;Kronologici4|| 
sequence. The question then arises as to their relation^P 
to the Scottish peat deposits studied by Lewis^ 
show' fairly definite horizons roughly corresponding to^ 
Geikie’s well-known climatic periods, namely, fror^:' 
below upwards, a Sub-arctic or Tundra zone, a Lower 
Forest, a Lower Turbarian or peat layer with some 
an'tic plants in places, an Upper Forest, and finally an 
Upper I’urbarian or deep peat layer. 

N(jw, tree layers in peat are not mcessarily an 
indication of climatic change. 'J’herc is, for example, 
i\i present a general tendency for w'oodlands on poor 
soils (owing to the progressi\e leaching of the soil) 
to be replaced by moorland types of vegetation. 
VV'ood layers fit the base of the j3eat may indicate a 
similar natural succession of vegetation. 'I'he study of 
plant successions on lowland j)eat also indicates that 
stages of woodland may alternate with stages in which 
peat is formed more rapidly, w'ithoiit the intervention 
of climatic change. It is obvious that extreme caution 
is necessary in interpreting the wood layers in peat 
deposits. The validity of tlu; assumption made by 
Lew'is that the Scottish peats show evidence of climatic 
change, largely rests on two fa<'ts. In the first place, 
the peats studied were mostly from high lev(‘Is, where 
the general conditions are unfavourable to tree growth. 
Secondly, Lewis lays emphasis on tlu* continuity of 
the main liorizons almost all over Scotland. The 
Scottish wood layers arc thus, apparently, signs of 
wu’despread changes. Sanuiclsson has reinvestigated 
the Scottish deposits and liis main conclusions agree 
with those of Lewds. 

So far as it can be ascertained, there is at present 
little evidence as to tlu; archaeological age of the main 
horizons. We can, however, obtain a rough correlation 
with the English results by indirect methods. Accord- 
ing to Clement Reid, the submerged forests round the 
English coast are apparently of Neolithic age. Reid 
also estimated the period of coast depression to occur 
between 3500 and 1500 b.c., since w^hen the coast has 
remained fairly stable. He pointed out that as no 
arctic or tundra speedes occur in these forests, they were 
probhbly formed a long time after the last considerable 
glaciation. Tlu; submerged forests apparently approxi- 
mate to the tree layer at the. base of the Pennine peat 
and the period of its replacement by moorland. Now 
along the Scottish t;oasts, the submerged forests are 
replaced by the 40-50 foot beaches, also of Neolithic 
date, and these beaches correspond in time to the Lower 
'rurbarian stage of Lewis, if this approximation is 
(Correct, we then obtain the suggestion that the 
destruction of the Pennine forest coincides with the 
colder climate assumed for the Lower Turbarian. It 
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would also indicate the Scottish Upper iM^est to be 
approximately Bronze Age, while the j*alaeolithic 
horizons might lie below the Lower Forest. It is of 
interest to compare this approximate sequ'*nce with 
that obtained from the very detailed studies of 
'Scandinavian peats. The following summary, taken 
{chiefly from von Post, avoids most of the controversial 
^points. V. , 

Vegetation-Climatic Periods. 
t&.»Sul>-Atianti<fe^ ^ /Recent. 

t®/'“Co}<iirandta6i8f. -/Y’ ' 

... /Bronze Age ctrea 2000 to 1000 b.c. 

wann^tJSt^^^ Neolithic. English sub- 

E * -part oi the p68t'-1 Passage Graves I merged forests are 

Salsial'pefiod I Dolmens f later than Littonna 

^ First Swedish Stage ) depression. 


) depression. 

/Transition— including Maximum extent of 
’ Warm aJnd niblst J Tardenoisien Littonna Sea. 

"'A ' Boreal^warmer 'i 'En^ng .about 6000 b.c. 

.3. Sub-A^Q^ f ^ of Palaoolithio— beginning about zo,ooo b.c. 

' The warm Sub-boreal period in Scandinavia could 
scarcely fail, to exert some influence in Scotland. 
Hence the ekimate of the Upper Forest as being 
approximately of Blronze Age would receive some 
justification. The Neolithic Dolmen period apparently 
indicated at the base of the Pennine peat lies at the 
beginning of the Scandmavian Sub-boreal period, and 
we are apparently faced with the difficulty that the 
Scandinavian climate was becoming drier and more 
favourable to w'oodland vegetation w hile British climate 
was becoming colder (and moislcr ?). 'Fhe evidence 
clearly suggests that , cither the Scandinavian and 
British culture periods were reached at different times 
or else that the climatic sequences were actually some- 
what different. Much would d(;pc*nd, therefore, on 
the determination of cultural horizons in the Scottish 
peat. To these problems, one must in honesty add 
one more. The Pennine upland peats, as a whole, 
show few, if any, traces of Lewis’s Upper Forest layer, 
although this is supposed to represent a time when the 
forest limit was very greatly raised both in Britain 
and Scandinavia. Further, in the Danish and Swedish 
lowland moors, this horizon is marked by a definite 
layer of “ horizon peat ’’—-the Sub-boreal surface. 

A similar surface presents the only strikingly uniform 
horizon in the upper peat of the North Lancashire 
“ mo.sses.” It occurs about 3 to 4 feet below the 
surface, and below the peat is brown and partly 
decayed remains of Sphagnum and Kriophonim. 
Above this horizon, the peat is “white” and# un- 
decayed Sphagnum peat. Dr. Osvald, to whom I 
showed this, considered that it coincided with the 
Swedish Sub-boreal hori^n.' It certainly corresponds 
with a long period 'when the development of all the 
North Lancashire moors was arrested and when, 
according to Mr. Rankine, the surface was sufficiently 
firm to allow a corduroy road to be laid on it. Why 
is this horizon and that of the Scottish Upper Forpt 
so conspicuously absent from the typical Pennine 
peats ? It must be confessed that these problems 
suggest that the cKmatic theories of peat succession 
are not nearly so firmly anchored in Great Britain as 
in Scandinavia. The further investigation of >eats 
is likely to assume great importance and, in particular, 
the establishment of cultural horizons in the Scottish 
peats. The present indications clearly raise more 
problems than they solve. 
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New Measurement of the Velocity of Light.^ 

By Prof. A. A. Michelson, ,For. Mem. R.S. 


velocity of light is one of the most fundamental 

^ of the constants of Nature, and this fact alone 
would justify the attempt to measure its value with^. 
the highest possible precision. But in* addition, to its V 
scientific importance, it may prove to have. a practicaJt^. 
value if the result of such a me^uremeht 
obtained with sulheient accuracy. ; 

The mean of the various measurements 
attempted is 186,330 miles per. secony,\T^i^ 
certainty of twenty or thirty miles. 
could be reduced to one mile per {the;, 

of light could be utilised to obtain ;dis^ncV"het^eeh^ 
stations from 50 to 100 miles far morg ex-f 

peditiously and with an order of accuracy at Jeast a^^: 
great as that obtainable by the usual method of 
triangulation . Indeed, there are possibilities of utilising ; 
the velocity of light in cases where triangulation would 
be difficult or impossible. 

An invitation tehdered by Dr. G. 'E. Hale, then 
Director of the Mt. Wilson Observatory, and supported 
by Dr. J. C. Merriam, Director of the Carnegie In- 
stitution, made it possible to install the necessary 
apparatus on Mt. Wilson, with Mt. San Antonio, 
twenty-two miles away, as the distant station, during 
the summer of 1923 ; but smoke and haze from burning 
oil and from forest fires maefe it impossible even to 
test the feasibility of the method at so great a distance. 

This feat was accomplished during the past summer 
with very promising results. The set-up of apparatus 
involved several important changes in the arrangement 
employed in previous investigations, the most important 
of which consisted in the substitution of an octagonal 
revolving mirror for the usual plane-parallel, together 
with the introduction of a system of reflectors which 
eliminated all direct and diffuse extraneous light. 
Finally, a simple method for. returning the light from 
the distant station to the source was substituted for 
the plane mirror used for this purpose in previous work, 
and this equipment functioned so well that no readjust- 
ment was required during the entire two months of 
the work. 

‘ Address delivered at the University of Pennsylvania on September 19, 
on the occasion of the observance of the centenary of the Franklin Institute. 
Repainted from the Journal of the Institute for November 1924. 

Obit 

Dr. Franz Doflein. 

I T seems but a short time since we deplored the 
premature death of Prof. Minchin, and now proto- 
zoologists have lost another distinguished leader, Prof. 
Doflein of Breslau, who died at the age of fifty-one on 
August 26. It is by his excellent text-booK, * * Lehrbuch 
der Protozoenkunde,’’ that Doflein is most widely 
known. The fourth edition, which appeared in 1916, 
has been out of print for some years, and he had been 
working for the last three or more years on a fifth 
edition, although often interrupted by illness, aggra- 
vated by depression caused by the War. However, it*" 
is some satisfaction to learn that this new edition may , 
be expected soon to appear, as it is being prepared for.. 
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The advantage of the octagonal revolving mirror, in 
addition to the higher speed obtainable, lies in the 
possibility of receiving the return light on a succeeding 
face, thus eliminating the measurement of the angular 
^deflexion of the returned beam ; or rather, transferring 
Ithis measurement to the construction of the octagon, 
|the;iingles of which were tested and found to be equal, 
^ith.ait uncertaintjr of only bne^piiryjn a mfllion, 
p Too determination of the yelocii^^ ,o^ Ji^^ is thus 
produced to, the measurement pf the dis&note between 
fithe stations, and, of the speedof rotation of the mirror. 
The former operation was carried out by the U.S. 
Coast and Geodetic Survey, and the wsiiJt obtained 
was 35,426*3 metres (about twenty-two .miles), with an 
uncertainty of the order of only two parts in a million. 
The errors in the measurement of the speed of the 
revolving mirror were much greater, as no very effective 
means were employed to ensure its constancy. (This 
defect will be eliminated in the continuation of the 
work next summer.) 

Notwithstanding the inconstancy of the speed of 
the mirror, the choice of the most favourable moment, 
when the speed was that corresponding to the fre- 
quency of a control tuning-fork, made the resulting 
uncertainty of the measurements of the order of one 
ten-thousandth part, which is about that of the mean 
of all the previous measurements. It is hoped that 
next year's work will furnish results four or five times 
more accurate. 

The result of eight independent observations in the 
present preliminary work is, for the velocity of light 
in vacuo, 299,820 kilometres per second. 

Following is a table of results of the more important 
investigations to date, with an estimate of the weight 
which should be assigned to each : 


Investigator. 

Method. 

Distance. 

Weight. 

Velocity. 



km. 



Cornu 

Toothed wheel 

23 

1 

299.950 

Perrotin 

Toothed wheel 

12 

1 I 

299,900 

Michclson 

Revolving mirror 

0*6 

2 

299.895 

Newcomb 

Revolving mirror 

6-5 

i ^ 

299,860 

Michelson 

Revolving mirror 

35*4 

3 

299,820 


uary. 

I the press by Prof. Reichenow, of the Institute of 
Tropical Medicine in Hamburg. 

Many in Great Britain will remember Prof. Doflein's 
charming personality and his readiness to help any one 
interested in his subject. He attended the Dundee 
Meeting of the British Association in 1912 and worked 
much at the Zoological Stations of Naples and Rovigno 
as well as in the Musee Oceanographique at Monaco. 

Franz Doflein was born in Paris in April 1873, his 
mother being of English origin and his father a German 
merchant. At seven years of age, on the death of his 
father, he was taken to Germany to be educated. In 
1896 he went to the University of Munich to study 
medicine, but, coming under the influence of Prof. 
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Hcrtwig, he decided to devote himself to zoology, that artistic temperament which delighted all with 
After graduating, several university posts were held by whom he .came in contact. ^ • 

him in Munich until 1912, when he was appointed 

Weissman’s successor flfe professor of zoology at Frei-. Zeitung of November 4 records the 

burg. Here he taught for six years, finally moving tb^j Ideathf bn October 25, at the age of seventy-two, of Dr. 
Breslau in the autumn of 1918 to become Director of the pioneers among Oerman 

the Zoological Institute in succession to Kiikenthal. . ^^j^lJlfc.'analystsJV Huggenberg's name is associated with 
A many-sided naturalist, Doflein publishe|d work on^^he wi^U-kfioWii" Analytical Institute founded hy him at 
crabs, ants and Bdellostoma as well as his :ni|meroi}/n»Gh6ihnitz^i^hi^(b most of his public work was carried out. 
important papers on the protozoa. The first editioii^^Sth b.f SWiss^^arj^tage at Winterthur, he studied first 
of his text-book appeared in looi.under the title “ Diell^IZunch'and at Wurzbunr. where he became 


Protozoen als Parasiten und Krankheitserreger.” Thq^j 
second edition five years later was the first to be known) 
as the Lehrbuch der ^rotozoenkunde,” and it in-i^l 
eluded descriptions of free-living as well as parasitic- 
protozoa. In collaboration with his friend Richard: 
IJess(', Doflein recorded their observations on living 
animals in a popular book entitled Tierbau und 
'rierlcbcn,'’ which appealed to a large circle of readers. 
In addition to this, he wrote popular books on three 
.scientific expeditions undertaken by him — to the West 
Indies, Japan, and Macedonia. The last, on his Mace- 
donian travels, published in 102 t , is illustrated with 
his own water-colour sketches. 

In the early part of 1923, owing to continued ill- 
health, Doflein resigned his appointment in Breslau, 
and he died of pneumonia on August 26, 1924. Thus w'as 
tragic ally cut short a life of great achievement, for not 
only did he contribute much to biology himself but he 
also attracted many students to his laboratories, where 
they were allowed to follow their own lines of research, 
although always sure of his help in difficulty. His 
liberality and broad-mindedness w'cre indeed part of 


Jadsistaht to J/ Wislicenus, and graduated in- 1876. 
\Purii^ the followmg three years he held an official 
I 'lappointment as aiialyst of foodstuffs in the Canton of 
Zurich. Thi^' speeffil branch of applied chemistry was 
>Still;in its infancy at that time, but in all the German 
towns, associations were being formed with the object of 
fighting against the adulteration of food. In 1882, the 
association which had been founded five years previ- 
ously at Chemnitz by L. Friedrich, offered Huggen- 
berg the direction of its. laboratory. Here he found 
full scope for the development of his natural powers. 
His analytical skill, his comprehensive knowledge of 
chemistry, and his practical insight into the needs of 
industry and commerce were invaluable assets to him, 
and his opinion on technical matters was soon widely 
sought. His interest in technology led him to make 
numerous valuable investigations in oils, fats, and soaps, 
and he made numerotis contributions to scientific 
literature on the refractometry of soap-fats, the recovery 
of waste fat, and on soap analysis. Until 1902 he also 
held the post of food controller at Chemnitz. In 1910 
he retired to Zurich. 


Current Topics and Events 


This Fishery Hoard of Scotland recently issued a 
notice to fishermen and others directing attention 
to the protection afforded to the grey seal under the 
Grey Seals Protection Act of 1914, which lays open 
to a penalty of 5/. any person taking, killing, or 
wounding grey seals during a close season, October i- 
Dcceniber 15. The publication of the notice has led 
to correspondence in the Scottish newspapers, the 
protection of this seal being condemned on the 
ground that it is increasing in numbers and is re- 
sponsible for the destruction of some of the Hebridean 
cod fisheries. The weight of the evidence, however, 
seems to indicate that the grey seal is very rapidly 
decreasing in numbers on tlie west coast, and that 
the constant slaughter of the young in certain breeding 
haunts, their pelts being sent in considerable numbers 
to furriers in Glasgow, threatens the existence of 
tlie species in these waters. As regards the dijstruc- 
tion of fisheries, the assertion is made that dog-fish 
and not cod form the diet of the seal, and that the 
destruction of seals and consecpient increase of dog- 
fishes are responsible for the deficiency of cod. The 
point is an important one, which is left undecided 
by the assertions of the correspondents. It might 
readily be settled by the examination, by an expert 
in fragmentary fish remains, of a few series of stomach 
contents taken at appropriate seasons. 
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The Field Museum of Natural History, Chicago, 
has arranged a series of twelve free programmes of 
moving pictures, with occasional lectures, illustrating 
natural history subjects, for children on Saturday 
mornings frorn October to December. The subjects 
include Wild Animals I have known,” by Mr. Ernest 
Thompson Seton, Capt, Kleinschmidt's ” Polar 
Adventure,” Theodore Roosevelt's ” Visit to a Bird 
Reservation,” and a number of films illustrating 
particular facts and aspects of zoology, botany, and 
geology. At each eutertainment a little printed 
” museum story is given to each child. This story 
gives, in simple language, some brief facts about the 
men, animals, and plants seen in the pictures, and 
directs the child to the case or cases in the Museum 
in which they are exhibited. .By directing attention 
to the permanent exhibits in this way, opportunity 
is afforded to the child to crystallise the general 
I impressions 'and information gathered from the films, 
and the real educational value of the scheme is thereby 
enormously enhanced. It surely is more than a series 
of entertainments, as the programmes are described 
on the syllabus. The experiment will be watched 
with great interest not only by those who believe in 
the vast potentialities of museums in education, but 
also by those who are convinced of the possibilities 
of the cinematograph as an aid in the same field. 
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The proposal made by James Watt in 1783, that to England, spent some time at the home of Thomson, 
international units of weights and measures should who by then was an invalid confined to his sofa, and 
be adopted, was the direct origin of the metric system,, supervised the building of ^o road engines, the 
The strongest argument in favour of this system, as^ P" Chenab ” and “ Ravee." With a permit to test 
was pointed out by Sir Richard Gregory m his, jpre-Jjr 
sidential address to the Decimal Associatioi! 


November 26, is its international dia-raiit^;; 
a year passes without the additioii. of 'one '0^^^ 
countries to the list of those whiclf^^W' 
metric weights and measures as the^^iiole 
while not a single country has introduced 
measures to supersede its own. -One pf .the jatesi 


<the engines on the roads at speeds greater than those 
“ illb^^ l^y the notorious Red Flac Act, the “ Ravee ” 


jSyir. went from Ij^^ich to RdinHutgh 
id' bibtt^?'tauling a large^ omuibtis, . and hear Don- 
S}it&> 'attained 'a speed of . 25 whiles.* per hbu In 
India t&b "engines were 'in the, ^rst place! used for 
^ st Office work and then for military transport. It 
yiM the experience thus gained which led to Lord 
additions to this Metric League of Nation^ is Japan, ^Roberts* advocacy of mechanical transport in South 
where metric weights and measles became official/ Africa in 1900. . Thomson’s achievements as one of 
on July I of this year. The change was made as the} vthe great pioneers of modern road haulage have often 
result of the report of a Ojmmissibh Of Ih^hiiyi^i ^been acknowledged, and two years ago the. Royal 
which gave careful consideration to tlie ^^'dyahtag^,’^" ‘‘ Automobile Club placed a tablet to his memory on 
from the points of view of industry and commerce,*^ : the site of the house in which he was born in Stone- 


of the British, metric and other systems: . Great 
Britain and the United States are responsible fof: 
so large a proportion of the world’s trade that it»’ 
would seem that this of itself would have led to the! 
adoption of their weights Sipd measures by other . 
countries ; yet whenever a country has appointed a 
Commission to inquire into the desirability of a change 
of units, it has always reported in favour of the 
metric system and never of the British. When 
Germany introduced the metric system, it seemed to 
be against immediate manufacturing interests on 
account of the overpowering superiority of British 
trade at the time. What decided the question then, 
as it should now in Britain, is that the metric system 
is an international system. At. the annual meeting' 
of the Decimal Association, Mr, A. J. Stubbs was 
elected vice-chairman of the executive committee, 
and the following were elected new vice-presidents : 
Sir Hedley le Bas, Mr. Llewellyn Atkinson, Mr. Harold 
Cox, and Mr. Gordon Selfridge. 

An interesting and little known chapter was added 
to the history of mechanical transport by Col. R. E. 
Crompton in his paper on “ The Motor Car : its Birth, 
its Present, and its Future,” read to the Royal Society 
of Arts on November 12. .. Col. Crompton’s aim was 
avowedly ” to vindicate the memory of that great 
Scotsman ' Robert William Thomson, who was born | 
on June 29, 1822, and die^ on March 8, 1873. A 
prolific inventor, Thbrnsoh ?is:;a young, man came in 
contact with Faraday,' Cubitt, Und Stephenson, and 
then in 1844 set up in business for himself. The 
following year he took out his pafeht for the pneu- 
matic tyre, an invention made possible by the rubber 
pioneers Macintosh, Goodyear, and Hancock. Thom- 
son’s tyre, however, was used but little, and Dunlop’s 
re-invention of it forty years later was an independent 
one. By 1862 Thomson had a , consultftig practice 
in Edinburgh, and in 1867 be built a three- wheeled » 
steam road locomotive for colliery work in Labuan, " 
the wheels having heavy ring rubber tyres. Col. 
Crompton, then a young lieutenant in the Rifle 
Brigade in India, learning of this, got into corre- 


hayen, Kincardineshire. 

The Engineering Department of the University of 
Cambridge has attained a leading and distinguished 
position among the engineering schools of Great 
Britain, and the illustrated descriptions of its new 
laboratories published in the Engineer for October 
24 are of great interest. There arc indications that 
the number of engineering students at Cambridge 
will become stabilised at about 500, which is ap- 
pro^cimaiely the present figure. The new labora- 
tories stand on the Scroope House site in Trumping- 
ton Street, which occupies an area of about 4 acres. 
The buildings mostly consist of one-storied north- 
lighted structures of the factory type.- The labora- 
tories were completed and equipped in 1922 at an ap- 
proximate cost of 100,000/., but no money was avail- 
able for the construction of the projected two-storicd 
I lecture room block. In consequence, lecture rooms 
and laboratories are separated by a considerable 
distance, and the authorities hope that this incon- 
venience may be remedied soon by some generous 
benefactor ; a further sum of 60,000/. is required. 
Provision is made in the laboratories for experimental 
work on heat engines, including engines and boilers, 
materials, structures, hydraulics, electrical engineer- 
ing, including wireless telegraphy, and metallurgy. 
The equipment nf all these laboratories is on a generous 
scale, and a large number of the machines has been 
presented by engineering firms. Whilst the Depart- 
ment also possesses workshops, we note with ap- 
proval that students are encouraged to spend some 
of their vacations in real engineering workshops, and 
are advised, if possible, to serve in jan engineering 
workshop for about six months prior to starting the 
course at the University. 

Nominations for the award of the Elliot Medal 
of the National Academy .of Sciences, Washington, 
for the year 1924 should be addressed to the secretary 
of the Academy. The terms of the award in the 
Daniel Giraud Elliot deed of gift are as follows : 
One such medal and diploma shall be given in each 


spondence with Thomson and was able to persuade^ ,year and they, with any unexpended balance of 
the Government authorities to try steam locomotives}' ; income for the year, shall be awarded^ . . to the 
on the Indian roads. In 1870 Col. Crompton came^^ author of each paper, essay, or other work upon some 
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brancli f)f zoology or pakuontology published during from which it appears that a photographic lilm is 
tlic year as in the opinion of the . . . judges in that attached to a rotating glass cylinder andVhe actual 
regard shall be the most meritorious and worthy of emission of radio signals is n?gulated by a photo- 
lionor. The medal and diploma and surplus income electric cell under the influence of the liglit which 
shall not, however, for more than two years sue- traverses the photographic film. After cacJi revolu- 
ecssively, Ikj awardcid for treatises upon any one -tion of the-drum carrying the film, the latter is 
branch of either of the sciences above mentioned, automatically moved by a fixed amount ; in the 


. . . The medal and diploma and surplus incoip^^ 
may be conferred upon naturalists, of any countr^. 
and ... no person acting as judges shall be djeem^ ! 
on that account ineligible to.recriye this ^nual 
... if, in the opinion oil his as^ciates, he shall ,.1^ 
be entitled to receive tftesm.'* ^he treasurer of thi^^ 
Academy reports that the Elliot Fund has increased 
since the original donation of 8000 dollars. The best 
idea of the kind of work for which this award was 
designed may be gathered from a r^sum6 of previous 
awards : 3917, to Frank M. Chapman for his Dis- 
Iributioii of Bird Life in Colombia’"; 1918, to 
William Beebe for his " Monograph of the Pheasants," 
volume i. ; 1919, to Robert Ridgway for his " Birds 
of North and Middle America," Part VIII. ; 1920, 
to Othenio Abel for his " Methoden der palaobio- 
logischen Forschung " ; 1921, to Bashford Dean for 
his " A Bibliography of Idshes," volume i. ; 1922, 
to William Morton Wheeler for his " A.nts of the 
American Museum Congo Expedition ; 1923, to 

Ferdinand Canu for his " North American Later 
"I'ertiary and Quaternary Bryozoa." Unlike other 
awards, the TClliot Medal is always for a special piece 
of research in zoology or paljeontology completed 
and published in the year for which the award is made. 
The Committee particularly desires that nominations 
shall be received for foreign as well as for American 
work during the year j<) 24. Kecommendalions 
should be accompanied by a printed copy of the 
research submitted for conskleratioii. 

ili'.A'i Ht’iici.o Hall, Ifirmingham, where James 
Watt li\'ed from i 708 up to tlie time ol Jiis death, and 
where many of lus experiments were carried out, 
hax’ing been sold, the former owner. Major Gibson 
Watt, has presented to the Science Museum, South 
Kensington, the contents of the attic workshop in 
which Watt worked. After Watt’s death the room 
remained closed for some forty years, and all the 
contents still remain practically as he left them. A 
room, wliich will reproduce as closely as possible the 
attic at Heathficld Hall, is about to be constructed 
in tlie Science ^Museum on the ground floor of the new 
iMuscuin buildings not far from the two Boulton and 
W'att engines which are preserved there. In this 
room the furniture, tools, two or three machines which 
Watt used, as well as many trial pieces, etc., will be 
placed on view. 


‘recent expenments the shift was in., but it is 
j^stated that/^i- in- would be sufficient. It takes 
l^jiout twenty! minutes to transmit a half-plate film. 

invention has been developed by Mr. D. H. 
pianger, of the Radio Corporation of America. 
yAccording . to the New York correspondent of the 
times, the receiyi^g apparatus executes on paper a 
pen-and-ink reproduction resembling an engraving, 
and it .is stated that the photographs transmitted in 
the test were easily recognisable. The general 
principles of the transmission of a film record by 
means of the action of light on a selenium cell were 
described by Prof. A. O. Rankine in articles in 
Nature of February 5, 1920, p. 604 ; October 27, 
1921, p. 276; and June 2, 1923, p. 744. 

Prof. Rislkr, working in the Laboratoire Physio- 
logique des Sensations at the Sorbonne, has produced 
tubes filled with air or other gas at low pressure, 
excited by high-frequency current, with phosphor- 
escent and fluorescent materials and pigments, either 
applied to the tubes or incorporated in the glass. 
The result is an emission of light, with little or no 
long wave-length red or infra-red radiation and no 
green, to which the name " cold light " has been 
applied. It is claimed that a large tube gives 12,000 
candle power with an input of 2 5 kilowatts. A 
special arrangement of the electrodes maintains the 
pressure automatically at the optimum point, so tJiat 
some of the tubes have worked for 9000 to 1 0,000 
hours without any noticeable diminution in their 
illuminating power. A large quantity of ultra-violet 
radiation is given off, and the tubes have proved 
valuable for therapeutic purposes. When the current 
is switched off, the tubes continue to glow with phos- 
phorescent light, the colour of which is different from 
that emitted previously, and the tubes ap)pcar suitable 
for use in advertising. Particulars of the tubes can 
be obtained from Mr. D. L. Daponje, i^y Cannon 
Street, E.C.4. 

Prof. A. W. Bickekton has been elected an 
honorary member of the New Zealand Astronomical 
Society in recognition of his work on cosmic evolution. 

Profs. Theodore Lyman, of Harvard University, 
and Gilbert N. Lewis, of the University of California, 
have been elected honorary members of the Royal 
In stitu tion ,*.London . 


According to messages which have appeared in the Mr. E. Leonard Gill, assistant in the Natural 
ilaih' })apcrs, photographs were successfully trans- History Department of the Royal Scottish Museum 
milted by radio across the Atlantic in some tests and formerly Curator of the Hancock Museum, 
carried out on Sunday, November 30. The trans- Newcastle-upon-Tyne, has been appointed Director 
milting apparatus was installed at Radio House, of the South African Museum in succes.sion to the late 
London, and the radio signals were picked up at Long Dr. I-ouis Albert P6ringuey. The assistantship in 
Island and llransmitted to New York by land lines. the Royal Scottish Museum therefore becomes vacant 
Brief descriptions of the apparatus have been issued, \ and applications suce invited. 
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At the opening of the hiinclred and fifty -fourth 
session of fhe Royal Physical Society of Edinburgh, the 
following new offi ( e-bearers were elected : President, 
Dr. Janies Ritchie ; Vice-Presidents, Dr. Marion 
Newbigin and Prof. J. Arthur Thomson; Secretary, 
Dr. H. M. Vicke rs ; Assistant Secretary, Prof. J. 
Russell Greig ; Librarian, Mr. J. Kirke Nash ; and 
Councillors, Prof. D'Arcy W. Thompson, Principal 

0. Charnock Bradley, Prof. J. H., Ashworth, Prot; 
J. Graham Kerr, Dr. J. R. Henderson, and 

Miller. . i.-- 

The Rivers Memorial Medal of the Royal !AntlWciipO^| 
logical Institute for the year 1924' has bee, i^y^arded\ 
to Dr. A. C. Haddon. This is first oi^^oh ofife" 
which the medal has been awarded h In fiititre one; 
or more medals will be given anniially» in recognition^ 
of meritorious anthropological work in the field,^w 
in memory of the late Dr. W. H. R. RiverSi who was’ 
president of the Royal Anthropological Institute at' 
the time of his death. Apart from Dr. Haddon's 
unquestioned claims as a field worker in ethnology, 
it is peculiarly appropriate that he should be the first 
recipient (3f this honour in vifcw of the close associa- 
tion of Dr. Rivers with him when the latter first took 
up his investigations among primitive peoples. 

A GROUP of papers on “ Base Exchange in Soils ** 
will be presented for discussion at a meeting of the 
Faraday Society to be held in the rooms of the 
Chemical Society, Burlington "House, London, on 
Tuesday, December 9, at 4.30-7.30 p.m. The chair 
will be taken by Sir Daniel . Hall, scientific adviser 
to the Ministry of Agriculture, and an introductory 
address will be given by Dr. > D. J. Hissink, of 
Groningen. Further particulars may be obtained 
from the Secretary of the Faraday Society, 90 Great 
Russell Street, London, W.C.i. Papers will be 
presented by Prof, N, M. Comber. (University . of 

1. eeds), Messrs. H. J. Page and W. Williams (Rotham- 
sted Experimental Station), Prof. G. Robinson 
and Mr. Rice Williams (University College, Bangor), 
Mr. S. J. Saint (University of Leeds), and Mr. E. A. 
Fisher (Research Association of British . Flour- 
millers) . 

An extra meeting of the Institution of Civil En- 
gineers will be held on Thursday, December ii, at 
6 P.M., in conjunction with the Institutions of 
Mechanical Engineers, Electrical Engineers, and Naval 
Architects, the Institute of Marine Engineers, the 
North-East Coast Institution of Engineers and Ship- 
builders, the Institution of Engineers and Ship- 
builders in Scotland, the Institute of Chemistry of 
Great Britain and Ireland, the Institution of Gas 
Engineers, the British Electrical and Allied Manu- 
facturers* Association, and the British"® Engineers* 
Association. These bodies are co-operating in the 
work of the special committee on tabulating the 
results of heat-engine and boiler trials, and the chair- , 
man of the committee, Capt. H. Riall Sankey, will' 
submit for discussion : Standards of Comparison; 

in connection with the Thermal Efficiency of Steam J 
Engines.** r 
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The before-Easter lecture arrangements at the 
Royal Institution have just been issued. The 
general courses will begin on Tuesday afternoon, 
Jan. 13, at 5,15, when Prof. A. FoWler will commence a 
course of two lectures on the analysis pf spectra ; on 
succeeding Tuesdays there will be two lectures by 
Dr. H. R. Hall on the {jrehistoric Greek and ancient 
^Eg3qptian civilisations, four by Prof. Barcroft on the 
■ colour of the animal creation, two by P^of. E. N. da C. 
4^Andrade on the evolution of the scientific instru- 
and two by I^pf . , A.^ .§^^gddington on the 
^^teniai constitution of they after- 

l^bbns at the same hour b^^nnihgi on jam: 15, Mr. 

Huxley will give two l^tures on tlie Courtship 
;p{. animals and its biologicajl^,Jbearings Sir William 
:Bragg, four on the properties and.structufe of quartz ; 
Sir A. Smith Woodward, two on dinosaurs ; Dr. 
Leonard Hill, two on the biological actioh of light ; 
and Mr. T. Thorne Baker, two on chemical and 
physical effects of light. The Saturday lectures will 
include four by Sir Ernest Rutherford on counting 
atoms, and two by Prof. J. H. Ashworth on a zoo- 
logical topic. The Friday evening meetings begin on 
January 16 with a discourse by Sir William Bragg on 
the investigation of the properties of thin films by 
means of X-rays. Succeeding discourses will prob- 
ably be given by Dr. A. W. Crossley, Profs. J. W. 
Gregory, R. W. Chambers, T. H. Pear, Gilbert 
Murray and J. W. McBain, Principal Irvine, Mr. W. B. 
Hardy, Sir Ernest Rutherford, Sir Daniel Hall and 
other gentlemen. 

The autumn issue of Bird Notes and News, the 
journal of the Royal Society for the Protection of 
Birds, is a double Dominions number and contains 
interesting papers written by prominent bird- 
protectionists relating to the w^ork of bird protection 
in Australia, New Zealand, Canada, British Columbia, 
Newfoundland, and South Africa. A comprehensive 
report on the bird-life of the sanctuaries in the Royal 
Parks in London, by a member of the sanctuaries 
committee, forms an enlightening and encouraging 
leading article ; and the effort the Society is making 
to combat the oil menace to sea-birds is further 
evidenced. 

The National Research Council of Japan has initi- 
ated an active programme of scientific publication, 
in several series of “ Japanese Journals ” under the 
separate headings of chemistry, physics, geology and 
geography, botany, zoology, medical sciences, en- 
gineering, mathematics, and astronomy and geo- 
physics. The first two of these journals each appear 
in ten numbers annually, the tliird appears quarterly, 
while the remainder are occasional publications. The 
second part of volume ii. of the Japanese Journal 
of Astronomy and Geophysics has just been issued, and 
contains six memoirs, occupying about sixty octavo 
pages. The papers cover a wide range of interests — 
precise levelling, theory of monsoon rainfalls, gravi- 
tational fields, thermal expansion of rocks, and tidal 
undulations — and in some cases originate from 
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research institutes, independent or connected with 
universities or colleges. They indicate a highly 
satisfactory state of activity and interest in geo- 
plivsical researcli in Japan. All the papers are in. 
ICnglisli. 

Tnstjutctioxs and information relative to wireless 
reports of weather on the coast of Brazil have been 
issued by the Brazilian IVIetcorological Service. The 
Director, Sefior Sampaio Ferraz, who is responsible 
for the issue of the information, is thoroughly con- 
versant with the meteorological recjuirements. With 
the view of assisting navigation, twelve transmitting 
stations have been established on the coast and send 
observations six times a clay, every four hours, of the 
force and direction of wind and the state of weather 
and sea. In case of storms and dense fogs, these 
frequent messages should prove useful to approaching 
vessels. The reports are expressed in J^ortuguese, 
l)nt very simply. The messages from the transmitting 
stations are sent on 600 m. waves spark. Rio’s special 
messages, sent out twice daily, include detailed 
forecasts for the south coast of the State of Rio de 
janeiro and general forecasts for the rest of the 
southern Brazilian coast and up to Buenos Aires ; 
the first part, organised by the international code, gives 
barometric ]')ressure, force and direction of wind, 
state of weather and air temperature. The instruc- 
tions contain specifications of the international codes, 
and every facility is afforded for commanders navi- 
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gating these seas to draw for themselves weather 
charts which will give them full information of the 
conditions of the weather over the whole neighbour- 
hood. 

The British Dyestuffs (k)rporation. Ltd., Man- 
chester, has issued a booklet entitled “ Aiedicinal 
Products : A booklet issued to the Medi(.al Profes- 
sion,” which gives an account of the various dye- 
stuffs which have found a therapeutic application, 
and also of some chemicals that are used as reagents 
in clinical tests. The formula is given in each case, 
together with a considerable number of reterences to 
papers in which the use of the products is described. 
The main section is devoted to a consideration of the 
flavine antiseptics, and is followed by one on the di- 
and tri-phenyl-methane scries : namely, auramine, 
crystal violet and brilliant and malachite green. 
Among other dyes considered may be mentioned 
trypan blue, Biebrich scarlet, gentian violet, methyl- 
ene blue and picric acid with their therap»'utic uses, 
and indigo-carmine which has been used fi)r testing 
the function of the kj^neys. In the last section a 
brief account is given, amongst other com])Ounds, of 
benzidine, dimethylp. amino ben /aldehyde and phenyl- 
hydrazine hydrochloride and their use in clinical 
tests. The booklet should be useful to all those who 
desire information on the constitution and reactions 
of any substances in the above groups which they may 
happen to be using. ' 


Our Astronomical Column. 


The Great Fireball oe November ii.— M r. 
W. F. Denning writes that the fireball of November ii, 
5 h. 40 m. G.M.T., was observed by a great number 
of persons in Ireland and extreme north of England. 
Sixty-nine accounts of it have been received, and 
though the observers were taken by surprise and 
mo.st of them inexperienced in recording meteors, 
their results ai'e in very fair agreement. At most 
(fl the stations the moon, which was nearly full, was 
near the beginning point of the meteor and furnished 
a useful guide to position 

The fireball. had an exceptionally lengthy flight, 
and a very long duration, the average time being 
33 seconds, when proper allowance is made. The 
whole of the luminous course appears to have extended 
over 510 miles, and the velocity was 16 miles per' 
second. It passed from over the North Sea, 80 miles 
east of Hartlepool, across the extreme north of 
England and south of Scotland and onwards over 
the Atlantic Ocean, to Long, iij® west, Lat, 56 
north. The average height was about 53 miles. 
The radiant point wa^as nearly as possible at 31^-6®, 
near Mira Ceti. As the fireball sailed along in its., 
nearly horizontal course it showed some curious •' 
variations of colour ; in the head blue and yellow 
predominated, while flakes of red were distributed' 
along the tail. The effect produced was that of a 
brilliantly coloured snakc-like object wriggling its 
course through our^^resisting atmosphere. Some of 
the observers compared the bval head to the size of 
a football; others thought it equal to the moon’s 
diameter or to half the latter value. Adopting the 
smaller estimate, the nucleus would be half a mile in. 
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diameter, but this included the outlying flames and 
luminous off-come resulting from its combustion. 
The real size of the solid nucleus may not have been 
more that two or three feet. 

Observations of Mars. — L* Astronomic for October 
contains a number of drawings of the planet, made in 
September at Juvisy and Meudon. The large dusky 
areas are represented in much the same manner as 
by the American draughtsmen, but the canals as a 
rule arc broader and more diffused ; some of them 
appear on almost all the drawings, so that there is 
practically a consensus as to the existence of the 
markings, the difference only extending to their 
exact aspect. Thus, M. Qu6nisset on September 19 
drew the Ganges as a very broad dark streak, fully 
300 miles wide, with straight parallel edges. 

M. E. M. Antoniadi has again observed the planet 
with the great Meudon refractor and contributes 
some very beautiful drawings..,^^ As is well known, he 
rejects the geometrical. aspect of the canals and draws 
.them as broad: irregular ladings; ^ He reproduces for 
comparison^his draSyings.bf;,]Panddrse«Fretum made in 
1909 and .1921', wj^Ch ;sh6wl;,.a marked change of 
intensity of this .re^on ' , /one year to another. 

He lays stress bn ttfe^lanbt being a living world, and 
is incline to . returattp thi^'^ old notion that those 
dusky areas that do* change of 
tint are veritable seas^’'^ *.' ■ ■ 

M. Qu6nisset also observed Uranus with the Meudon 
refractor, and distinctly saw two equatorial belts and 
. dusky regions at the. 'poles.' . The aspect was quite like 
'/that of J upit^r except .that the belts were nearly vertical . 
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Research Items. 


Mhdieval AIki ai.i.urgv. — A n interesting article on 
medieval metalhir;^y. by M, L. Becker, appears in the 
JMemoirs and I’roecedings of the Manchester Literary 
and rhilosophical Society (192^ 192.4, No. 4). No 
important metallurgical information of early times 
(ail be obtained from works prior to those of 
Dioscorides (first t entury a.d.), who describes brass 
and tlie recovery of zinc oxide. Bliny at the same 
period describes the smelting of metals, but he does 
not appiiar to ha\e lia,d practical experience in this 
direction. The really important literature dates from 
the eleventh centui y omvjirds, and includes theVorks 
of Theophilus and Agricola. The latter's contribu- 
tions to metallurgical science, embodied in his book 
‘‘ 1 )e Ke Metallica,” are considered in detail, many 
illustrations being leproduced. 

I’AUPKUiSM TN I HE UNITED STATES. — lYof. Ray- 
mond I*earl c(mtril)iites to Science of October 3T an 
inteiesting note on the racial composition of paupers 
in public almshouses in the United States. Between 
KUO and 1923 the proportion of foreign-born white 
paupers decreased from ,j2*6 per cent, to 32 -6 per 
cent, 'fhe countries of origin^ which showed the 
jfreatest proiiortional excess*of the paupers, having 
regard to their percentage shares in the whole popula- 
tion, were Ireland. (Germany, and England, in that 
order. “ With a few trifling exceptions," writes 
J’rof. Pearl, “ all the countries from which the present 
law encourages imniigration contributed to almshouse 
pauj)erism in 1923 in excess of their representation in 
the population in 1920. On the other hand, again 
with a few trifling exceptions, those countries from 
which the present immigration law was espiecially 
framed to discourage immigration appear in the 
lower part of the diagram, because they contribute 
a smaller proportion to almshouse pauperism in 1923 
than their representation in the general population in 
1920." 

Asymmetry of the A.xis in the Primates. — In 
the course of a comparative study of the mammalian 
axis, Dr. Delattre has found that the axis of primates, 
and parlicularlj^ of the anthropoids, is asymmetrical 
in a large proportion of cases. In the current issue 
of the Bulletin of the Societe d'Anthropologie de 
Paris (S(jr. VII. t. iv. fasc. 4-5-6), he describes the de- 
formation and endeavours to account for its occurrence. 
Beyond the primates it does not occur among the 
mammalia except in certain carnivora and ungulates. 
There are several theories vrhich are held to account 
for its occurrence in man, such as unequal action 
of the .spinal muscles on one side. .... Any inequality 
in the lower limbs involves a compensating curvature 
in the vertebral column, as will also any deformity 
or defect tending to unilateral action. Although an 
inequality of the lower limbs.is of sufficiently common 
occurrence amoiag the priniates, the asymmetry of 
the axis is rather to be attributed, to a- special attitude 
which is an accompahimeht:di .thi^'hrb^ life, , 
of the upper limbs .beih^| einplpyed5;cpn§tahti^ ii^ 
prehension is habnu^lyv ra!sed.;^nd piellijih' a mOf^ 
forward position than the-oth^;i5^h^_t6rsi6n o^ th^ 
trunk and the constant thrjiist",fbrw^d;^ b^ea<^ 

causes an unequal action V of -/tha niuscfe^^ 
produces a deformation of the, tervic^ vertfebn^!. ’ 

History of ClviusAi^oN.-^Atf Obcasiohal?'^ 

(No. 6) lately issued by the Rbyal' Anthrojpologito^^ 
Institute is of the first importance fpr students 
races and history. The early pottery ;of ‘the 
East has been summed up bv Mr. H. ‘FfTOkfdiiif^^" 


University of London. He deals with Mesopotamia, 
Syria, and Egypt and their earliest interrelations 
in 142 well-illustrated pages. During the last third 
of a century our view of the past has been immensely 
enlarged ; the four civilisations known before the 
.present one have been exteiuled now to eight. The 
great mass of new facts remained mostly in their 
original monographs, in which they had been partly 
explained. The sunimiiig up of them as a whole, 
in full view of all the material, was a work much 
needed, and Mr. Frankfort has done it with great 
diligence, searching out unpublished specimens, and 
with remarkable judgment and sanity. He carefully 
distinguishes the ideas often vaguely expressed, of 
racial and artistic terms, and seeks to secure every 
precision and definition av^ailable. The discussion of 
Mesopotamian material leads to the conclusion that 
the earliest Susian civilisation was crushed by drought, 

. which drove the people down to the rivers. They 
were neither Semite nor Sumerian, and the Sumerians 
came up later from the Persian Gulf. Their po.ssilile 
Indian connexion has been rendered much more likely 
by the recent discovery of quasi-Sumerian engraving 
and signs in India. As to Egypt, it is well to find 
that the explanations giv^en at the time of new 
discoveries during the last quarter of a century hold 
good in almost every point. The scantiness of the 
Asiatic discoveries is scandalous, now that the regions 
are more accessible, and sites are liable to be destroyed 
by commercial business. The opportunity will not 
keep, and both men and money are wanted speedily 
for Eastern research in civilisations. 

Fungi and EriLicPTiFouM Convulsions. — In the 
Transactions of the Mycological Society, lo, p. 121, 
Prof. J. Russell Greig describes the association of 
fungus spores with epileptiform convulsions in dogs. 
In three cases showing the symptoms (two of which 
died), the heces and intestines were found to contain 
spores of Tilletia Tritici, the stinking smut of wheat. 
These were present in very large quantity and were 
conceivably derived from straw used for bedding. In 
the cases examined, no macroscopic lesion was visible 
in the body, but in one case in which the crmiium 
was also investigated, an acute cerebral meningitis 
was observed, associated witli numbers of spores. 
The fungus spores are often present as isolated 
specimens in the faices of normal dogs. There appears 
to be evidence that they can be absorbed by the 
intestines, though how this is accomplished in the 
case of an inert body of about i8yu in diameter, 
remains to be determined. 

Transpiration of Xerophytic Plants. — It is 
now generally recognised that the thick cuticle, sunken 
stomata and other structures characteristic of plants 
growing in dry places do not necessarily produce any 
noteworthy modification in the rate of transpiration. 
This point has now been examined for a number of 
, typical Australian xerophytes, by Mr. H. W. Wilson 
(Froc. Roy. Soc. of Victoria, 46, N.S., pp» 175-237), 
iwho was unable to .find that' ^hese plants had any 
L^plecial . powers of accbmmodatioibfWheh subjected to 
'|fapid,increase9 in\ w to hot winds. The 

|^caU< 9 ! 4 ^^erophyi^/.^(M::€f, with a 

^igh average; hummer': ahd-tiiey respond 

"*'' -*^^pid]jiirs‘t(>i:Chan^^;ih'.)the.evaTO power of 

of^o .^cacias and the leaves 
..ne Eficalypts in '^aHicUlar; are^^ by Mr. 

^iWilson as almost perfect transpiring organs. One of 
curious features of the results tn whirh nn rAfnron<%A 
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million stomeita boars no a])parent rolation in different 
species to the depth to whicli the stomata are sunk 
or to the degree to which they are protcicted by hairs 
or other excresc eiu'os. 

I 5 K(i\vx JhvsT Diskask OF RunnKK Trees. — Tn the 
Malayan A f^ricultural J ournal, \'ol. 12, September and 
October io2.|, pp. 2()o 543, ^Icssrs. A. Sharpies and 
|. l^aniboiiriie record a \x'ry large number of further 
fit‘l(l exp(Tinients upon this subject in continuation of 
the experiments referred to in Nattre of February 17. 
n»23, p. 234. 'I’hese experiments leave them still 
Tnor(; firmlv convinced of the physiological origin of 
tliis disease, as opposed to the bacterial origin sug- 
g(‘sted by r\ \\. Keuchenins. On the other hand, they 
ar(* unable to agree with Prof. J. B. Imrmer and Mr. 
A. S. Horne that phloem necrosis is a significant 
])rinuiry h^atiire of the disease, as they find lignifica- 
tion (jf the sieve tubes a common feature of the phloem 
in Iiealthy trees. They conclude that over-extraction 
of latex is the most important factor in initiating the 
disease, and suggest that this may cause an excessive 
loss of water to the plant at times or seasons when 
this loss of sap seriously affects the water balance in 
the tissues. These authors seem somewhat pessi- 
mistic as to the possibility of developing successfully 
high yielding plantations” bv methods of vegetative 
])ropagation (bud-grafting).' Tt is difficult to select 
the tree in which high yiehl of latex is an intrinsic 
tjuality and not the result of favourc^l position and 
climate, anti dilficult to know whether such high vield 
is associated with resistance to brown bast tlisease. 
'fhe authors argue that such high-yielding trees will 
have leaves more liable to fungus attacks, though 
their reasons for such a pessimistic conclusion do not 
read very convincingl3^ 

h'oti AT THE SciLEY Jsi.ES. — h'og frcciuciicy at Scilly 
during summer months in relation to weather types 
indicated by barometric pressure is discussed by 
Mr. F. O. Bilharn in Professional Notes, vol. 3, No. 37, 
issued by the Meteorological Office, Air Ministry, 
'fhe investigation is somewhat tentative, more com- 
plete work being in hand, but as fog at the entrance 
to the ('hanncl is of considerable importance to 
seamen, the facts at prCvSernt to hand are published. 
In the .summer months “fog” as distinct from 
mist ” is reported at Scilly on one day in seven, 
and including " mi.st,” the frequency is at least twice 
as groat. Only days with fog are included in the 
present inquiry. The period dealt with is the 
fourteen years 1005 to iqi8, which gives 1288 days, 
and as there were 192 fogs the chances against fog 
are nccirly 6 to i. Of tlie total fogs, 61 occurred 
in June, 60 in July, and 71 in August. In individual 
months the fogs varied from none in August 1905 to 
12 in June 1915. In individual years the number 
of fogs for the three summer months combined varied 
from 8 in 1909 to 24 in 1914. The numbers are given 
for each of several typos of pressure distribution, 
llluslrations are given of the several foggy types and 
of the clear weather types. With a large area of 
high barometer over Scandinavia and several smaller 
ones to the south-west, the chances are only 1 -4 to i 
against fog at Scilly. No fog was recordkl during 
the summer months in 14 years at Scillv with a “ V ” 
shaped depression over the east of England or with 
a. high barometer over Scandinavia and low over 
Mediterranean. With high barometer to the north- 
west of the British Isles and low over the north of 
France, the chances against fog are 24 to t. 

Thic Eiccotl of the Electrons which scatter 
7-RAYS. — Mr. D. Skobelzyn describes, in the Zeitschrifi 
fur Physik of October 14, an investigation of the. 
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1 7-rays of riitliuni, io air, by the Wilson cloud method. 
A magnetic field was employed, perpendiciflar to the 
path of the 7-rays. This caused the resulting /:/-rays 
to move in spiral and often in circular ]>aths. It 
prevented p-rays produced on the walls from penetrat- 
ing into the .space surrounding the 7-ray beam, and 
made it easy to investigate the /-t-rays from the gaseous 
atoms. Although the energy given by a hard 7-ray 
to an electron is in .some cases nearly ctpial to hv, in 
many others it is only a .small fraction of this (piantity. 
It is also found that the initial velocity of the electrons 
has always a forwanl component, and that 1lie energy 
depends on the angle 0 betw^een the direction of Ih- 
initial velocity and that of the 7-i'ay, being on the 
average smaller as 0 increases. These results are . 
accord wdth the hypothesis of Compton that, in th 
case of the lighter atoms, the secondary /t-ra\'s are 
recoil electrons, and contrary to that of \\ ilsoii and 
Bauer, according to which the scattering of the 7-ray 
takes place as a spherical Avavc, and that the wdiole 
elementary impulse of the radiation hvfc is given u]) 
to the electron. 

Heat Insulators. — Special Report No. 5 by the 
Engineering Committee of the h'ood Invrstigation 
Board (First Report on Heat Insulators, Jtxperimeiits. 
Second Edition. London : H.M. Stationery Ollice. 
2 s. net), deals with the first series of measurements 
made by Dr. E. Griffiths at the National I’hysical 
Laboratory of the heat conductivities of some of the 
heat insulators used in the construction of refrigerating 
stores. Dr. Griffiths finds that the heat conductivities 
of good dry cork, slagwool, charcoal and wood fibres 
at ordinary cold stores temperatures are all about 
o-oooTi e.G.S,. units. Different brands of the same 
material differ to some extent in conductivity, and 
some of the materials at present used for heat in- 
sulation are liable to deterioration in situations where 
they may be subjected to heat or vibrations. In one 
case the conductivity had increased 40 per cent. Of 
the 17 materials tested, one — expanded rubber — 
appears to be little known as a heat insulator although 
its heat conductivity is about the same as that of cork. 

Co.\L Dust Explosions. — Prof. H. B. Dixon's 
presidential address before the Manchester Tatcrary 
and Philosophical Society, which dealt with coal-dust 
explo.sions, is printed in the Memoirs and Proceedings 
of the Society for 1923-1924. A general account of 
the work carried out at Eskmeals is given. A coal- 
dust cloud can be ignited and can propagate a flame, 
but this cloud must pre-exist before the flame reaches 
it. The effect of the presence of inert dust varies ; 
if the explosion wave is set up in pure coal dust it will 
continue to travel for some distance when it meets a 
dust containing as much as 75 per cent, of inert dust. 

A mixture of equal parts of coal dust and inert dust 
may propagate an explosion, provided there is an 
intense explosion flame to start it ; such a mixture; 
may be exploded by the discharge of 24 oz. of blasting 
jx>wder. 

Di.azonium Tetrachloroiodides and Plumri- 
CHLORiDE.s.-«-Thesc compounds ar^described by F. D. 
Chattaway, F. L. Garton, and G. D. Parkes'in the 
October issue of the Journal of the Chemical Society. 
The tetrachloroiodides are among the most stable of 
diazonium derivatives and they separate as yellow 
crystals when cooled solutions of diazonium chlorides 
are poured into cooled concentrated hydrochloric acid 
solutions of iodine trichloride. They are decomposed 
by hydriodic acid to the corresponding iodobenzene 
derivative ; on heating with alcohol the diazo-group 
is mainly replape^. by chlorine. Diazonium plumbi- 
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chlorides arc prepared as above with the substitution 
of lead tetrachloride for iodine trichloride. They 
react with hydriodic acid and alcohol in the same 
way a.s the tetrad iloroiodides. They all decompose 
explosively at a definite temperature; the tetra- 
chloroiodides melt sharply, although always with 
decomposition. 

Ilxi'Lodi NO Ammonia with Electrolytic Gas. — 
'Ihe products obtained by exploding ammonia with 
varying amounts of oxygen and of electrolytic gas 
have receiUly l)een examined by J. R. Partington and 
A. J. Prince, the results being published in the 
Journal of the ('heinical Society for (ictober. Mixtures 
of electrolytic gas with ammonia are explosiv’e \vhen 
the former constitiu'nt is in slight excess ; 79 per cent. 
t)f the ammonia is decomposed under these conditions. 
Complete decomposition occurs when the proportion 
of electrolytic gas just exceeds 75 per cent. When 
more than t 6 parts of ammonia are exploded with 
I part of oxygen, the latter unites preferentially 
with the hydrogen, leaving a residue of nitrogen and 
excess hydrogen. When less than i*6 parts are used, 
oxides of nitrogen are formed ; the maximum oxida- 
tion of nitrogen is 16 per cent, and occurs when the 
ratio of the exi'lnding gases is 1-22 : i. The amount 
of nitrogen oxidised when , mixtures of nitrogen, 
hydrogen, and (jx\'gen are exploded is always less 
than when the ammonia which would be formed from 
these mixtures is exploded with the same ratio of 
oxygen. 

Pjcnang Hir.Ls Railway. — The island o'f Penang 
consists of mountainous and broken country and is 
situated not far from the equator. The capital, 
Georgetown, is at sea-level, and the climate is trying 
for Europeans. It is therefore not surfirising that a 
hill suburb is growing np on Penang Hills. Access to 
the summit has, until quite recently, been possible 
only by a tiresome and difficult journey by hUl track 
some 5 miles long, and impossible for vehicles of any 
kind. A new railway was completed and opened on 
October 21 last year, the work having been carried 
out under the direction of Mr, A. R. Johnson of the 
Federated Malay State Railways. An illustrated 
account of this railway appears in Engineering for 
November 14, and the scheme has novel features. 
I'he total length is i mile 435 yards, and the upper 
station is 2381 feet above sea-level. In any funicular 
railway, the haulage engine has to move not only the 
cars but also the haulage rope, which, may be con-1 
siderably heavier than the useful load. The load pn;' 
the engine is variable as the relative position^ of 
cars alter. The ideal arrangement is one m whicjj^ 
the tractive force reciuired from the h^tnlage eagiiie'y^ 
a constant, and this effect is secUredLnjbjy 
profile of the railway a 
Railway has been set put with 
one of the striking features of tM 


the British agents, an exainph of the new Leitz 
“ Minor ” folding microscope, which when folded is 
contained in a leather case onlv b in. long. Coarse 
focussing is by sliding tube and tyic focussing by a 
.screw collar encircling the tube. By means of a 
duplex combination lens, two eyepieces and the 
draw-tube, magnifications of from 50 to 250 diameters 
may be obtained. A low power objective can also 
be supplied giving magnifications of from 7 to 2b 
diameters, 'hie folding foot may be so adjusted as 
to form a handle, so that with the low power objective 
the microscope may be Uvsed as a hand lens. I’he 
microscope is a luindy little instrument, very suitable 
for field work or travel. 

A Ni-w l)MV-roiNr 1 lYc^uoMErER. — The issue of 
the Phvsikahsthe Zcitsihrift for September 15 contains 
a short description ot a dew-point liygromelcr con- 
structed bv Dr. M. Holt/niann of the Geophysics 
Department ol the ('entral Physical Observatory of 
T^eningrad. A polished copper tube 2 cm. in diameter 
and 15 cm. long is placed with its axis vfctical, and 
round its upper end is wound an insulated wire 
through which an electric current is sent so as to 
warm the upper iMid of the tube a tew degrees 
above the leiiiperature ot the air. A short distance 
below the coil,. a horizontal line is drawn round the 
tube and llie two wires of a thermo-couple are 
soldered to the tube at points on the line. A stream 
of liquid at a teMiiperatiire tw'o or three degrees below 
the dew-point is llien sent up the tube, and its speed 
so regulated that dew is deposited on the tube up 
to a point above the line, 'fhe stream is then stored 


and the heating current reduced until tXeA 
of the^ ^cle^^obit^^ of^^ lew^ lescends to ^th0‘ 

fcripg the required lino into view. The prism 
%nd mirror inserted vary with the purpose for which 
'the instrument is to be used. The photometer 
necessary to convert the instrument into a spectro- 
photometer has a number of new features in its 
'design. The polarimeters, of which there are several 
models, consist of two solid components of Iceland 
spar mounted in such a way that no totally reflecting 
cement is required, and the risk of disintegration is 
reduced to a minimum by locating the sharp edge 
rin one of the natural cleavage planes of the crystal. 
The refractometers include a high accuracy critical 
angle instrument specially designed to meet the 
•bjections to existing instruments working on the 




but also the remarKaDiy smaJlrpp;w^^^Chi1^;dema^ 
for its operation.: The line i^ijj^dea! Into, tw 
and there is an electric-motor-driven winding engine : 
at the top of each.,section. " At the "bottom of each 
section a short circular curve, tangential to the 
parabola, has been introduced; The object of this is 
to ease the starting grade so that the load does not 
rise above the normal during the period of accelera- 
tion. The total time for the journey to the top is/., 
about 25 minutes. The article is of interest also fromT 
the constructive point of view on account of the^ 
difficulties of the site. 
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Anniversary Meeting 

'"PHE report of the Council of the Royiil Society, 
^ presented at the anniversary meeting oii| De-{; 
ceinber \ , records that a bequest of 10,000/. has been” 
receivtjd “ for the prosecution of original research in 
medicine for the prevention of disease and relief oty, 
suffering vvitli special attention to tropical diseases iii^; 
liritish possessions and to cancer and tuberculosis. 
On the recommendation of the sectional committee for^ 
pfivsiologv, llie subject of kala azar has been chosen 
for investigation, in view of ii!§ grave and increasing, 
prevalence in India, and of the complete ignorance 
which exists as to the mode of infection. A further 
{lunation of 300/. -has been received from Mrs. Tyndall, 
who in M)io made a generous gift of 1000/. for the 
purpos(' of encouraging and furthering research in 
all matters pertaining to mining. It is the wish of 
Mrs. ryndall that the income from this additional 
{Iona tint! be used, at t* e discretion of the Tyndall 
Mining ll^ucst Committee, solely as a fund to meet 
out -of- pocket expenses incurred by the Tyndall 
n.-search student in the carrying out of his investiga- 
tions. d'he nineteenth and linal volume of the 
('ataUigue of Scientific Papers is now in the printers* 
liands. This contains about 44.200 entries under 
the letters T-Z, bringing the total number of entries 
for the periocl 1884-] {joo to about 384 ,o{jo. The 
])ublication of this volume will comidete the great 
w{)rk of cataloguing the scion ti lie papers of the 
nineteenth century. The lirst volume of this per- 
manent reewd of the achievements {)f science during 
the ]u.*riod i8oo-i<;(jo was publishe{l in 1807. The 
ccjst of the catalogue has been very gieat, and might 
have pr( 5 hibite{.l the completion of the undertaking 
but for the assistance of the late Dr. Ludwig Mond 
and other donors, and for the gen{?r(jsity of the 
dih'ndics of the Cambridge I'liiversity Press. Even 
indic.tf from this assistance the total direct cost to 
Mr. IL tnds of the Royal Society has amounted to 
issued b> 

I he investi Pkksidknt’s Address. 
plete work 

t{^ the Charles Sherrington referred to 

seamen, thJ^^ careers an{l work {)f the twenty fellows, 
In the* member, and one {ui the selected list of 
“ mist *’ i‘^ ^ fellow, who luul died since the anniversary 
an{l inclu year, lie referred also to the original 

as great^ emi.ssion of electrons from hot bodies 

present* f’rof. O. W. Richardson, who was 

fourte'^^y appointed to the third Research Fellowship 
aTul *^*^*^^ ^^y mnn iticence of Sir Alfred Yarrow, and to 

j, me retirement of Sir Arthur Schn.ster from the foreign 
secretaryship of the Society, after coiiiplctioii of the 
usual fonr years of olTice. I'he remainder of Sir 
t'harles Sherrington’s addre.ss is summarised below. 

If 1 may linally pass for a moment to biological 
])rogress which the year has witnessed, 1 would 
ad\{Tt to the work which Prof. Magnus and his 
collaborators have recently brought to approximate 
completion, their admirable research in . nerve- 
physiology engaging the Utrecht laboratory during 
the pa.st tifteen years. Its held has lain in nervous J 
mechanisms which, though the highest part of the 
brain can have touch with them, can yet of themselves 
work wholly reflexly and separably from mind. 

A number of simpler acts, studied for the most part 
ill knvlier animal forms, have, of course, long been 
known to stand in that relation to the higher brain. 
Hut the Utrecht researches prove a like relation, and 
in the superior mammals, for acts surprisingly 
complex, the assumption and maintenance of the 
erect pexsture of walking, running, and so forth, hi all 
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vv their ordinary completeness. Not only have IMagnus 
band his. colleagues observed this, but "they have cUso 
I analysed the reflex processes by which these acts afe 
j;.thns; accomplished. They have traced the seat anrl 
;na,ture of Hhe stimuli at^work, the principles of the 
io-brdipation of the nervous arcs and muscles inv^olved, 
'i'and indeed all the mutual interaction, which grade 
and secure the nicety of adjustment exhibited in 
/ such complexity. 

Plant-growth orientates itself in regard to the line 
of gravity, geotropism ; and so in the rabbit, cat, and 
monkey, standing, walking, running, with one ele- 
ment in common, the erect attitude, are shown by 
Magnus and de Kleyn to be, shortly saul, refined 
gcotropic reflexes. Any positii^n other tlian the 
erect excites in the reflex animal restoration of its 
erectness. The head, for example, is righted by an 
act having its unconscious source in tlie pull and 
pressure of two microscopic stones in tJic special pair 
of tiny gravity organs beddefl in the skull. With 
righting of the head goes rotation of the eyeballs in 
the opposite sense, keeping the vertical meridian {)f 
each retina in correspondence witli the actual vertical. 
Appropriate reflexes bring the whole animal from any 
other position into tfie symmetrical right-.side np 
position. The well-known maiiceuvre which enables 
the cat, when inverted and falling from a short height, 
to right itself in the air {luring its fall, alighting 
squarely bn its feet, is shown by Magnus and his 
colleagues to be executed perfectly by reflex action, 
after removal of the entire Jiigher brain. Detailed 
analysis proves this whole reaction tc? be a chain of 
reflexes again essentially gcotropic. 

F^ollowing these researches we sec, therefore, that 
it is less true to say that. the higher animal under 
direction of its mind keeps itself right side up, than 
to say that the animal body by automatic mechanism 
is kept right side up. From the animal's pc^int of 
view, as a sentient being, for it to be right side up 
to the world is, of course, for the world to be right 
side up to it. In other words, the body’s automatism 
ensures that the mind looking, so to say, out from the 
body, finds the world right-side-up. By the Utrecht 
researches that relation is shown to be maintained by 
processes as non-mental as is digestive secretion of 
the bile. Hence, this right-side-upiicss being scltletl 
without mind, and indeed prior to mind, and naive 
mind being, whatever else it is, utilitarian, the 
.situation has not invited tonsideration from naive 
mind. Mind has not needed, so to say, to think about 
a relation already existent and given it from the outset. 

Pr{)f. Magnus’s researches enable us, therefore, to 
trace how, in the make-up of mind, right-side-npness 
of the world comes as an innate unargued datum, an 
immediate intuition, and therefore largely eludes 
mental analysis, there being no direct sense-experience 
of its origin or elemental processes, although con- 
fusion in mental space when its elements conflict. 
William James, with characteristic pictures(iueness, 
wrote that our “ prehistoric ancestors discovered the 
common-sense concepts,'* among them what he 
termed oifc-space." With that we may set “world 
right-side-upness “ ; bat^as for dating its “ discovery ’’ 
to our prehistoric ancestors, it, as an immediate 
intuition, must date back not to the merely prehistoric 
but to the entirely prehuman. 

Presentation of Medal.s. 

The Copley ; 5 «Iedal is awarded to Sir Edward 
Sharpey-Schiafeir, , Sir Edward'^ vwork, extending 
from 1874 to th^ present time, has illuminated many 
parts of physiology, , and the field of microscopical 







anatomy no less. In 1894 he discovered, in con- Dale.. Working with successive collaborators. Dr. 
junction with Dr. George Oliver, the remarkable Dale showed that histamine, an amino derived from 
effects of intravenous injection of extract of tli^;ergot, produces a condition resembling wound shopk 
adrenal gland, tracing their source to the sma!d^^nd'\tox^inic collapse: By analytic experiments' he V 
medullary portion of the gland. This reseai;^ pibve^^'|8uC(6eikied in establishing that histamine, while Causing ' 
the starting point for a great volume pf work, ithd]lj|^pasm of arterial, and, visceral muscle, conversely 
was followed by soinewhat similar work bn anothi^? Mxaralyses the active contraction of the capillary blood- 
ductless gland, the pituitary, which opened h jhCdj^^^itesels ; and this analysis was reached at a time when 
chapter of physiological knowledge of that brgan>4^ Mhe properiy of contractility of those vessels had not 
again with important consequences to medicine/ ■ J :Vi;^een generally recognised. He showed that their 
Tv/i Rumford Medal is awarded to Mr. C. V. BbyS!^ paralysis is the dominant feature in the shock and is 
Mr. Boys has advanced physical science by producing/ "responsible for a virtual break-down of the whole 
apparatus for accurate physical measurements and by blood circulation. He has shown further that in 
making measurements of a high order of accuracy. , histamine shock ” we have a paradigm for the shock 
He invented the first method for prodt^ing ^quartaS "- "effect of a larg^olass of protein poisons, and also for the 
fibres and investigated their elastic properties; he*; ^^aveconditioiikhown in medicine as secondary surgical 
sliowed that they were practically free from fatigue, 'shock, toxaemic collapse, and anaphylactic shock, 
and demonstrated how admirably suited, they were The Davy Medal is awarded to Prof. A. G. Perkin, 
for the measurement of very small forces. He prof. Perkin is distinguished for his researches on the 
measured the extremely minute forces due to the;- natural organic colouring 'matters. During the 
mutual attraction of small masses, and he made a course of his researches on luteolin, morin, apigenin, 
torsion balance of beautiful de.sign for measuring the quercitrin and other flavone compounds, he^iscovered 
constant of gravitation. He took the first photo- and investigated certain derivatives which such dye- 
graphs of a bullet in flight and studied the wave dis- stuffs form with acids — substances which he was able 
turbances produced by them, and has made a series to employ for determining the molecular weights of 
of researches on soap bubbles and films. Recently these colouring matters. His classical researches on 
he has developed a gas ca^primeter which is the natural indigo have left few questions unanswered as 
standard instrument prescribed by the gas referees regards the chemical constitution and behaviour of 
for ascertaining the calorific value of the gas supplies this important product, and he was the first to show 
of towns, work of special appeal in regard to a medal that one of the constituent.s — ^indirubin — played no 
commemorative of Count Rumford. part during the process of vat dyeing with this agent. 

A Royal Medal is awarded to Sir Dugald Clerk. He was also the first to prepare in large quantity 
In t886 , Sir Dugald de.scribed his experiments on the crystalline indican — ^the essential glucosidc of natural 
explosion of gaseous mixtures, providing data funda- indigo — and to study its properties. More recently 
mental for the scientific development of ifitemal- he has investigated other natural products, notably 
combustion engines. As chairman of . the British the colouring matter of cotton flowers, and has dealt 
Association Committee for investigation of gaseous with the formation and structure of the important 
explosions, he drew together workers concerned with vat-dyes derived from benzanthrone. 
the thermodynamics of internal -combustion engines The Darwin Medal is awarded to Prof. T. H. Morgan, 
who have contributed results of high importance. Prof. Morgan's studies on polarity, on fertilisation. 
Sir Dugald himself investigated the effect of turbu- and later on gynandromorphism and sex determina- 

lencc in a gas-engine cylinder and was successful in tion, mark distinct advances in knowledge. The 

explaining the difference between the rate of com- discovery of two kinds of spermatozoa in phylloxera 
bustion of the charge fired in a gas-engine cylinder in and observations on chromosomes in these and other 
ordinary conditions of working, and the rate of insects helped to elucidate the nature of the dctcr- 
coinbustion of the charge fired in a bomb. That mination of sex in parthenogenesis. Of late years 
to-day the internal-combustion engine is taking the he has devoted himself to the study of heredity in 

place of steam power in smaller ships and in work-' various animals, and especially in the fly, Drosophila, 

shops as a prime mover of moderate power, and that The results obtained by liim and his collaborators 
to-day that engine renders possible the motor-car, the have thrown light on the relation of the factors of 
aeroplane and the submarine, is due largely to the heredity to the chromosomes, on sex-linked and sex- 
scientific work of Sir Dugald Clerk. ^ limited characters, and other difficult problems in 

A Royal Medal is awarded to, prr Henry Hallett heredity. 


; university of Leeds. 

Tribute to Prof. A. .Smithells. C.M.G.. F.R.S. 


''pHE movement which was ..set on foot some time 
^ ago for signalising the distinguished services of 
Prof. Smithells to the University of Leeds, and in 
other directions, reached its culminating point on 
November 25, when a portrait of Prof. Smithells, 
painted by Mr. Fiddes Watt, A.R.S.A., was presented 
to the University at a ceremony held in the Great 
Hall. At the same time, it was announced that the 
fund had reached the sum of 2462/. 6.s. iid., of which 
approximately one half had been contributed by the 
gas industry, to which Prof. Smithells had been able 
to render such distinguished service. 

The proceedings were opened Ijy the pro-chancellor 
of the University, Mr. E. George Arnold^ who spoke 
in the warmest po^feible terins of what Prof. Smithells/ 
had done during his 38 years^ tenure of the chair .qf 
chemistry not only as professor, of 4:hat subject liut 
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also in connexion with the wider matters of policy 
which the University had had to face at the time of 
its foundation and in the years that followed. 

Mr. Arthur Lupton, who was pro-chancellor of the 
University during most of the long period of Prof. 
Smithells Service, presented the nprtrait on behalf 
•of the subscribers, whb numbered rnore than 800 He 
was followed by Prof. J. W. Cobb, who supported 
Mr. Lupton in the presentation and spoke as an old 
student of Prof. Smithells and a colleague in the 
Senate and on the Board of Science and Technology 
He pointed out that when it was decided to make 
•Leeds a centre of university education, not merely 
was it that a new university was instituted but a 
hew kind of university. Its distinguishing mark was 
/that not only was science to have a place of honour, 

; J>ut that a . Faculty of Technology was to be created 
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ill the rniversity to rank aloiif^ vvitli the other 
h'acnltifs of Art, Science, and Meclicine, and to live 
alonf^side tliem in the closest intimacy. To do this 
clfccfivelv retjuired judgment, imagination, and 
particularly courage and tlie faculty of dealing wisely 
with men and affairs. Prof. Smithells had written 
and spoken on this subject but always impersonally. 
On this occasion it was only proper that prominence 
should be given to the personal aspect, and the 
dominating part played by Prof. Smithells in this, 
work billy and freely acknowledged. ^ 

I'urther support came from Prof. 13. M. Connal. 
speaking as an old Arts colleague, and from Mr. 
J. herguson Hell, the president of the Institution of 
(ias hmgineers, who, speaking for the gas industry, 
acknowledged the great indebtedness which they felt 
to .science in application to their industry and par- 
ticidarly to the w'ork of Prof. Smithelfs and the 
rniversity of J.eeds. 

riic portrait was received by the vice-chancellor 
on behalf of the University. 

I’rof. Smithells then described how his scientific, 
wcirk on Hami's liad brought him into contact with 
the gas industry and its problems, and acknowledged, 
in impressive terms, its generosity to the University * 
and the honour now paid to him. Referring to his 
colleagues, past and present, he paid a tribute to the 
founders of the old Vork.shirc College and the remark- 
ahk' group of men of science — Green, Rucker, T horpe, 
and Miall — who in the early years so succe.ssfully 
disseminated the right spirit in the young in-stitution, 
which ensured its initial success and later progress, 
do the late Prof. U. C. Miall he expressed a special 
jK*rsonal tribute and the belief that no man did more 
for the spirit of the ('olloge and University. Speaking 
(d the scholarship to be founded with the funds 
sulxscribetl, he had wondered for a moment whether 
unity of knowledge might not receive appropriate 
illustration by devoting it to some literary end, but 
the itloa was no doubt somewhat fantastic in this 
connexion. After all, he believed in .science and 
shared the convdetion expressed by a great man of 
letters, Mr. Gaksworthy, that the future of the race 
was in the hands of science. It was right and proper, 
thiTefore, that this scliolarship should be devoted to 


and width ; but the Bodensee, a successful post-War 
commercial craft, and the ZR 3, the latest (Sample of 
German design, were free from this restriction. 

In passing from the ZR 3 to the R 101 and the 
** Ilurney ” the volume and powder are both doubled, 
so that with ^milar shapes there should be an 
increase in speed of about 2b»=i.o8, or from 140 
km./hr. to 151 km. /hr., as compared with 115 km. /hr., 
which is a heavy^ margin in estimating. The shapes 
.are, however, very different. 

Tests at the National Physical Laboratory on 
relatively minute models in the wind-tunnel indicate 
a ** best ” ratio of length/diam. between 4-5 and 6. 
Presiynably the British designers are not relying 
solely pn a»very doubtful aerodynamical similarity, 

. and it would be interesting teS know the full size data 
on which thcjy are departing so boldly from German 
practice. 

The UnitM States naturally hold for themselves 
;^the only supplies of helium, and the best method open 
"'to other nations for reducing fire risks is by installing 
heavy oil engines as is specified for the new British 
craft. The specification of “ stainless " steel for the 
pietal framework indicates a surprising advance in 
the design of members to resist local buckling in the 
very thin webs and flanges as compared with lighter 
and bulkier duralumin. ^ 

In a previous note (NAXuki:, October ii, p. 5.j8), 
the useful life of a dirigible was estimated from (German 
records as less than two serious voyages per month 
for eighteen months, excluding fire and war risks. 
It remains for time to show how far the ZR 3 in 
American hands, and the new British craft in British 
hands,, will compete with this standard of performance 
set up by the Germans after more than twenty years' 
experience. 

No doubt it is difficult ior the authorities to neglect 
completely a potential weapon, even thdugli the 
aeroplane has proved ah almost perfect antidote. 
From this point of view alone, their decision is entirely 
defensible. The long delay in coming to it may well 
be explained by the formidable nature of the problem 
taken as a whole. ^ 


its advancement. In complimenting I.)r. Baillie on 
his appointment as vice-chancellor, he assured him 
of a generous welcome, and cxpressetl a linn faith in 
the modern university. 

It was announced that the Smithells Kund would 
allow, after payment of the portrait and incidental 
expenses, of the establishing of a scholarsliip bearing 
the name of Prof. Smithells, within the University, 
of approximately 100/. per annum. 

The British Dirigible Programme. 

decision io take up again the development of 
^ dirigibles in Great Britain has probably been 
inlhionced by the example of the IVited States, 

The following table gives a basis of broad com- 
parison with (kTinan craft: 

Uj.jniai# I j I I i ' 




III. 

cub. ni. 

tons. 

k.w. 

km./hr. 

K loi . 

1 2 20 


t 43 ,tioo 


7 X 430 

1 15 ost. 

‘ Uunu'v " 

1 212 

40-5 

143,000 

UM 

7 .N 4.30 1 

1 H 5 fst. 

ZR . 

j 2<M 

2 S 

70,000 

81 

.*> X 3 «o 

140 max. 

1. . . 

j .’2(i-.'? 

-\VQ 

68,5i>o 

70 

iHo 

13 1 max. 

liihli Ms'iV 

i 121 


20,000 

23 


135 max. 


('.LMMnan practice shows much greater ratios of 
length, diameter ; in the case of the L 59, this w’as 
perliaps due to the greater case with which existing 
airsheds can be increased in length than, in 
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University and Educational Intelligence. 

Cambridge. — ^Thc time having lap.sed during 
which the University can suspend the Jacksonian 
professorship of natural philosophy, and no new 
scheme for it having been adopted by the University, 
the VicerChancellor has declared that the professor- 
ship is vacant; An election will take place on 
January 5 next, ‘ ’ 

Mr. F. Balfourr^rown^l'iGonyille and Caius College, 
has been apppitx^ed XJhiyersity^ecturcr in zoology. 

I.ONDON.-r-The title of professor of anatomy in the 
University has been, conferred oh Mrs. M. F. Lucas 
Keene, in respect of het post as head of the Depart- 
ment of Anatomy at the London School of Medicine 
for Women. Prof. Lucas Keene was. appointed 
lecturer in anatomy and embryology, with charge of 
the department, at the London School of Medicine for 
Women in ngig, and the title of reader in anatomy 
in the University was conferred on her in respect of 
this post iri 1921. ^ 

A course of free public lectures on “ The Anatomy 
and Physiology of the Sympathetic Innervation of the 
Striated Muscle ” will be given at University C'ollege. 
at five o'clock on December 8, 10, and 12, by Prof. 
J. I. Hunter, of the University of Sydney". No tickets 
will be required. 

Applications are invited for the chair of pathology 
at the London (Royal Free Hospital) School of 
Twelve copies of each appli- 
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cation should be received by, at latest, the hrst post 
of January 29 by tlie Academic Registrar, University 
of l^ondon. South Kensington, S.\V.7. 


Applications are invited by University College,, 
Nottingham, for a lecturesliip' in psychology. Tho 
person appointed will take charge of the psychologif^l j' 
laboratory and be expected to assist in tile teaching * 
of philosophy. Forms of application (returnable not’’ 
later than December 10) can be obtained from the, ^ 
registrar. , ■7.'' \ , 

A FULL-TIME male teacher of chemistry is required 
at the Northern Polytechnic Institute, H6l]oWay,*N^7;; 
with a knowledge of the application of chemistry to ; 
the building and rubber trades. Candidates must be 
university graduates, preferably with honours degrees:^ 
Application forms are obtainable from the Secretary^ 
of the Institute. 1 ^ 

It is stated in the Chemiker Zeitung that two newly 
created professorships in Die medical faculty of the^ 
University of Munster liavc been tilled by the appoint- 
ment of Dr. Heinrich Tdbben to the chair of forensic 
medicine, and of Dr. Hermann Freund, of Heidelberg, 
to the chair of pharmacology. ' 4 ^' ' 

Prof. W. H. ISIoberly, professor of philosophy in 
the University of Birmingham, has befeh appointed 
principal of University College of the South-West, 
Exeter, in succession to IVincipal Hetherington, who 
is becoming professor of philosophy in t:he University 
of Glasgow'. • 7 

The Leeds University Calendar for 1924-25 refers 
to the jubilee celebrations which will take place during 
the week December 15-20. Fifty years have elapsed 
since Yorjeshire College was e.stablished as a College 
of Science, and forty since it was united with the 
Leeds School of Medicinjp, founded in 1831, The 
College formed part of the Victoria ’ TJniversityH 
Manchester, from 1887 to 1904, whfen the University 
of Leeds was established by Royal Charter, The new • 
Calendar, unlike previous issues, gives no. particulars 
of the staff. ’ . 

The Educational Record, published "quarterly by the 
American Council on Education, gives in its July 
number an interesting series of reports on the various 
activities of the Council and its committees during 
the past year. * Like the Standing Committee of Vice- 
Chancellors in Great Britain, it was formed under the 
stress of war-time condition^ and has steadily grown 
during the past six years in, impprtance-, .. If is how 
the most influential voluntary body for. the promo- 
tion of the interests of education in tbe United States. 
Some idea of the scope of , its work can be gathered 
from the following list of subjects, .dealt ’with by its 
several committees: educational finantse, federal 
legislation, college and university personnel, foreign 
language teaching, Franco-American exchange, inter- 
national educational relations, foreign travel and 
study, college standards. ,. The Director . classifies 
the Council's, activities under five main headings — 
standards, personnel, national relations, injernational 
relations, and research. It is liis special care to 
ensure that w'ork done under each of these heads is 
guided so as to contribute most fully to the advance- 
ment of the work in progress under the other heads. 
One of the most important of the Council's enter-, 
prises is the " Division of College and University.. 
Personnel " created two years ago for compiling a 
perpetual register of college teachers, thei|: academic 
careers and qualifications, for the whole of the United 
States. 
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The annual meeting of the Geographical Associa- 
tion will be held on January 1-3 at the London Scliool 
of Economics, and arrangements have been made for 
members to travel to the meeting at reduced railway 
Tares. Prof. J. L. Myres w'ill deliver his presidential 
address on “ A Geographical View of the Historical 
V, Method in Ethnology on January 2, and ho will 
T^^so broadcast a message on “ Wayside Geography " 
jon the previous evening. Included among the 
.numerous illustrated lectures which will be given is 
-one by Mr. R. U. Sayce, of the Department of 
I^Geogriaphy, Natal University College, on aspects of 
^:,^e human geography of Natal. On January i, a 
ydifecussion,. to w'hich all university teachers of geo- 
'graphy are inyited, will,^ be opened by Prof. J. I.. 
..jVIyTes on " Departmental Research Programmes,” 
i^hile on the next day there will be a symposium 
ion the life of fiord people, at which Dr. A. Sommer fell 
(Kristiania), Mr. Henry Balfqur (Oxford), Mr. C. E. I*. 
Brooks (Meteorological Office)i and Mr. C. B. b'awcett 
(Leeds) will speak. January 3 is to be devoted to 
.special sessions on the teaching of geography. The 
first discussion, on school geography, will be opened 
by Mr. S. W. Rider (Gowerton County School) and 
Capt. T. K. Mortimer Booth (Christ’s Ilospital). At 
1 midday, four simultaneous discussions will be held ; 

1 on the beginnings of geography, the teaching of 
climate, home geography, and school geography clubs 
and journeys. The afternoon will be devoted to 
excursions to various parts of London, including a 
party under the leadership of Mrs. Orinsby to beat 
the bounds of the City of London. On the first two 
days of the meeting a publi.shers' exhibition of books 
;and maps will be open. Further particulars of the 
meeting can be obtained from the secretary of the 
Association, 1 1 Marine Terrace, Aberystwyth. 

CoNTiNiHTY ” was the text of a speech by the 
president of the Board of Education at the annual 
ainner of the London I'eachers’ Association on 
November 29. He hoped that in the coming year 
careful surveys of the field of education would be 
made by local authorities with the view of framing 
comjjreheiisive schemes of development. Such a 
•scheme has just been drawn up by the West Riding 
Education Cominittce providing for new capital 
expenditure during the years 1926 to 1932 on .sites, 
buildings, and equipment, of i ,000,000/. for elementary, 
,543,000/. for secondary, and 300,000/. for technical 
education, entailing maintenance charges of 270,000/. 
per annum. Among the iiiiprovements aimed at are : 
(i) the reduction in size of classes (at present 941^ 
classes contain more than 50 and 1332 from 41 to 50 
children each) ; partly by means of (2) Central Schools 
in which adequate provision, impossible under present 
conditions, will be made for (3) instruction in handi- 
craft and donicstic subjects ; (4) increasing the 

proportion of attendance at secondary schools from 
9*5 to 15 per thousand of the population ; (5) to 

provide for technical and other forms of further 
education 84 new schools and 10 enlargements or 
replacements. Under the last-mentioned head art? 
included no/t only technical schools in buildings 
provided fo^g' the purpose or used jointly as secondary 
dr middle schools, but also technical cla.sses with 
" facilities f 5 r practical work in Science, Manual 
Training, Cookery, History; Social Science, Pure 
Natural Science, Botany, Entomology, etc., that 
fnight suitably be incorporated in the buildings of a 
.Central School or a Central Top for a group ot element- 
ary schools.” The annual additional charge on the 
rates, assuming that the capital is to be borrowed, will, 
it is. estimated, amount to (hL in the pound on Die 
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Early Science at |^e Royal Society, 

December 6, 1677. Dr. Ooiine relate i, that Sir 
Peter C'oileton had taken care to send vSt /eral baro- 
scopes to J^)arbados, in order to examint , whether 
they would be of any use for the foretelling the 
sejisons and inultitions of the weather as they are 
found to do in Juigland especially concerning 
]iurricaii(*s. — 'i'he president inquiring what experi- 
ments were flesigncd for the next meeting, Mr. Hooke 
undertook to have the hydrostatical experiment 
rearly ; as also a farther improvement of the micro- 
scope. It being late the Society rose, and waited 
on the ])resident tt) his own house. 

December 7, 1664. It being suggested, that there 
were several persons of the society, wdiose genius was 
very pro])er and inclined to improve the English 
liingue and particularly for philosophical purposes; 
it was voted that there be a committee for improving 
th(‘ luiglish language; and that they meet at Sir 
Pct(‘r Wyche's lodgings in Gray’s-Inn. 

December 8, 1670. Monsr. Andreas Monceanx, a 
l^ rcnch gentleman and a great traveller, son to Monsr. 
Monc(*anx, counsellor to the most Christian King, 
and great audiencier of France was proposed 
eaiulidale. 

December 9, 1663. The experiment of trying the 
ton e of powcler by weight in the new pow^dcr engine 
( ontrived l)y Mr. Hooke was made twice, but without 
success botli times ; once by reason that the barrel 
broke in pieces; the second time, because the cover 
of the barrel bent. It was referred to Mr. Hooke 
to think of a w’ay to prevent the iticonveniencies. 

1667. Sir Anthony Morgan and Mr, Hoskyiis 
r(‘ported concerning the legal validity of the obliga- 
tion siibscribetl by the fellows of the society; that the 
statutes had already specified the penalty for non- 
(^bservance, viz., expulsion ; and that thereby other 
IJenalties were excluded. 

1669. Mr. Hooke produced another specimen of 
staining with yellow', red, gre<‘n, blue and purple 
colours ; which he said would endure washing with 
warm water and soap. 

1675. There was produced a manuscript of Mr. 
Newton, touching his theory of light and colours, 
containing partly an hypothesis to e.xplain the 
properties of liglit, partly the principal phenomena 
of the various colours exhibited by thin plates or 
l^ubbles, esteemed by him to be of a more ditlicult 
consideration. 

December 10, 1662. 'llic e.xperiment of purging 
water from air, to see whether it subsidies, according 
to the Torricellian experiment was deferred till the 
next meeting, bccau.se the engine w'as not tight. — 
Dr. Croune brought, in some account of the breaking 
of wares ; the experiment whereof appearing as yet 
very uncertain, he was desired to prosecute the 
same by tr^dng several wires of <litterent matter, 
and tlie same size, to see, wdiether the proportion of 
toughness in different metals may be found. 

1668. A letter of l^r. Wallis contained an answ^er 
losonuMpieriesof Mr. Neilc, viz., i. Whether quiescent 
m.atfer have any resistance to motion. 2. Whether 
motion may pass out of one subject iiito another. 
3. .Whether no motion in the w'orld perish. 4» 
Whether dirteront motions meeting destroy one 
another. Ordered to be entered. 

December I2, 1678. Mr. Povey presented to the 
Societ>‘ for their library a small stitched book in 4to. 
ct)n1aining an liistory of Chelsefi College.— He pre- 
sented likewise, the claw* of a West India spider, very 
much resembling the claw' of a lobster or crab ; givxn 
him by the Ford Willoughby of Parham as a present 
remedy against the tooth-ache. 

NO. 2875, VOL. 1 14] 


Societies snd Academies. 

* • ^ 
- London. 

Optical Society, November 13. — ^T. Smith : (i) 

The theory of neutralisation. According to the new 
theory which is propounded, the test should be made 
with the lenses midway between the test object and 
the observer’s eye, and the connexion between the 
vertex powers of the lenses when neutralisation is 
exact involves the distance of the test object and the 
order in which the lenses are placed. The simple 
law*of the zero sum for the vertex powers is attained 
with simple accuracy as a mpan result, the combina- 
tion ^of high-pow^ered lenses of equal and opposite 
vertex powders appearing as a positive lens from one 
side and negative from the other. The theory leads 
to the suggestion that in practice pl£j,no -lenses should 
be tested with their plane, not their curved, surfaces, 
in contact. (2) The back vertex pow'er of a com- 
bination of lenses. The general relations betw^ecn 
the constants of a compound instrument and those 
of its components arc obtained wlien the imagery is 
collinear. From tlicse relations the expression for 
the vertex power of a compound instrument is built 
up in the form convenient for application in spectacle 
and other calculations.— R. Kirigslake : A new type 
of nephelometer. The* instrument provides an accu- 
rate optical method of measuring a minute amount 
of precipitate by means of the turbidity it produces 
in solution. Liglit is passed into the end of a tube 
containing the solution, and the intensity of Ihe 
scattered light is measured by a special form of 
wedge-photpmetcr. — ^A. Pollard : A note on nephelo- 
metry. The nephelotneter described above is capable 
of measuring such minute quantities as the amounts 
of the oxides of nitrogen evolved from explosives in 
unit time under normal temperature and pre.ssiire. 

Physical Society, November 14. — W. H. Eccles 
and C. F. A. Wagstaffe : An electrical method of 
producing vowel sftunds and its application to 
wdrcless telegraphy. Apparatus has been devised to 
test a proposed method of communication in which 
the electric waves transmitted could produce easily 
recognisable chords at a suitably equipped receiving 
station. Tt was thought that chords w^ould be more 
easily recognised than simple tones, and that vowel 
sounds would be the most easily recognised of chords. 
The ideal aimed at in this method of communication 
is that an operator at one side of the ocean should 
converse with an operator the other side by means 
of a language made up of vowel sounds (somewhat 
like the Hawaiian language), the sounds being pro- 
duced by pressing keys. Any ordinary language 
could be converted immediately into this telegraphic 
language by a code wherein each consonant was 
represented by a definite pair of vowel sounds. — 
D. W. Dye and L. Hartshorn : The clieloctric proper- 
ties of mica. Practically all samples of muscovite 
(potassium mica) have the same dielectric constant, 
the most probable value being 7*0. Tlie presence of 
inclusions has no great effect on this value. The 
samples of phlogopite (niagnesium mica) — i.e, the 
amber micas — have rather lower dielectric constants, 
about 6*0 •'for normal amber mica, and 5*0 for the 
silver amber variety. For the clear micas (muscovite) 
the power factor may be so low as 0-0003, and possibly 
less. The effect of inclusions is to increase it consider- 
ably, The power factor of the amber micas is greater 
than that of the muscovite variety - about 0-02 for 
the clear amber and 0*05 for the silver amber variety. 
The samples were all about 8 cm. square and o-i mm. 
thick, and the measurements were all made on the 
Carey Foster bridge at a frequency of 800 cycles per 
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second. — Simons : The X-ray emission of electrons 
from metal films, with special reference to the region 
of the absorption limit. Barkla and Miss Dallas have 
sho^vn how the total energy of the /!i-rays from silver 
(as measured by the ionisation produced in Ho) varies 
with wave-length as the region of the K absorption 
limit is crossed. 'J'hc author has now determined 
directly the aggregate number of ^*<-rays of all types 
emitterl over the same range ; no selective change 
in tlu' aA’crage (mergy occ urs when the K lluoresccnt 
spectrum is excited. This is brought about by a re- 
grouping amongst the numbers and energies of the 
}i-mys coiislil iietiLs, together with the addition of 
the K group of minimum individual energy. • The 
experimental work has necessitated the separation 
of the from the secondary ellects they produce, 

the chief of which is the production of 5 -rays of very 
low energy. The 5 -rays seem to be impact electrons 
the most frecpient energy of which is little greater 
than 3*5 volts ; this seems to be independent of the 
wave-length ]u*oducing them, and of the substance 
from which they come, 'fhere are indications that 
they are inlluenced, at the moment of their departure 
from the surface, by the scattered X-rays. 


Pauis? 

Academy of Sciences, November 10. — M. Guillaume 
Bigourdan in the chair. — A. Lacroix: Remarks on 
the dissogc'uites, with refereiue to Colorado cver- 
greenite, — (t. Bigourdan : Observation of the occulta- 
tion of ]\rars by the moon on November 5, 1924. 
The times of the second and fourth contacts are given. 
The sky was clear, but the atmospheric conditions 
were not good.- - Armand Cahen : I^evelopmcnls pro- 
ceeding according to / functions indclinitely super- 
posed and arranged in descending chain, — A. Bloch : 
Functions taking several times the values o and i in 
a circle. — K. h\ Collingwood : Some theorems of M. 
R. Nevanlinna. — Arnaud Denioy : The singularities 
of series of rational fractions. — M. Lyot : The polarisa- 
tion of the planet Saturn. It has been shown in 
earlier communications that light from the moon, 
Mars, and Mercury is polari.sed ; the polarisation 
caused by Venus appears to be due to clouds, whilst 
that of Ju]ht(’r is partly due to clouds and partly 
to an atmosphere. Observations on Saturn made in 
May and June 1922, April, May, and June 1923 and 
1924. The ring and the planet sliowed different 
polarisation phenomena, and the results arc shown 
separately on a graphical representation of the 

results, Giacobini and — Fatou : Observations 

of Tiaade's planet, made at the Paris Observatory, 
l^our positions are given on November 6, 7, and S, 
together with the positions of the comparison stars. 
At present this planet- is of 9*3 magnitude. — Ferdi- 
nando Gazzoni : An attempt at the quantitative 
estimat ion of thorium-X. In the presence of thorium, 
after precipitation by hydrogen peroxide, the filtrate 
contains thorium-X and its active deposit : in the 
presence of aluminium, after precipitation by am- 
monia, only thorium-X is found in the filtrate. — 
Paul Pascal ; The definition and prepara»tion of the 
hexametaphosphates. On the basis of cryoscopic and 
electrical conductivity measurements, and in view of 
the existence of a sodium lead salt (Pb . Na4(P03)e)p, 
Graham's salt is regarded as a complex hexaineta- 
pho.sphate of the constitution Na2(Na4(P03)3). — 
F. Burlot : The determination of the theoretical 
energy and the co-volume of explosives. — Henry Le 
Chatelier : Observations on the preceding com- 
munication of E. Burlot. In experiments made 
forty years ago (with Mallard) the authors calculated 
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some specific heats. I'hc experiments, in the pre- 
ceding paper show the necessity of modifying these 
figures, which were probably 10 per cent, too high.-r- 
Claudc Fromageot and Rene Wurmser : The com- 
parati\'e adsorption of .some organic acids and their 
sodium salts. The adsorption by charcoal, of formic, 
acetic, propionic, o.valic, succinic, citric and pyruvic 
acids from aqueous solutions was determined and 
comparetl with the adsoiqjtion of their sodium salts 
from solutions of the same concentration. No simple 
relation was fountl between the acLsorption of the 
diftercnt groups and the di.ssocialion constant of the 
acids to which they belonged. The salts are always 
less adsorbed than the corresponding acids. — ^E. J. 
Simon : 'flu^ conditions of application of the teclmique 
for the estimation of carbon by the argentosulpho- 
chroinic method. hXporiments sluiwing the relation 
between the amount of silver bichromate used in the 
analy.sis and the time recpiinMl for complete com- 
bustion are recorfled. Tiffeneau, A. Orekhoff, and 

Mile. J . Levy : The isomerisation of the ethylene 
oxides with migration. 'I he mechanism of niolecnlar 
transpositions, 'rrisubstituied ethylene oxides of 
the type Ar.CH .C(RR) can be isomerised under the 

No/ 

influence of h(\at, giving ri.se to the corresponding 
aldehydes Ar . C(KR') . ('HO. It is certain that in 
this case the migration of the aromatic group cannot 
I be the initial change. — Marcel Delepine : The slruc- 
iiiral relations between the pineiies and the* terpiiu'ol.s 
or the limonenes derived from them. — J. Barthoux : 
The pyrites of Maidan-IVck (Serbia). — Mine. A. Hee : 
The frecjncncy of eartlupiakes in Algeria during the 
ten years 1911-1920. — Marcel Mirande : The optical 
properties of the sterinoplasts and of the ])hytosterin 
of the bulbs of the white lily. — Rcn6 Sou^ges : The 
embryogeiiy of the Euphorbiacea^. 'Fhe develop- 
ment of the embryo in Jittphoi'hia Esit/a. -}^]arc 
Bridel : The hydrolysis of monotropitine by a ferment. 
The production of primevcro.se. The products of 
hydrolysis of monotropitine (extracted from B etui a 
lenta) by an enzyme extracted from Monotropu hypo- 
pitya were methyl salicvlatc and the reducing sugar, 
primeverosc. 'fhe latter was obtained cry.stallise(l 
and was proved to be identical with the primeverose 
obtained from gen tiacau line and from the gliicosides 
of Primula officinalis. — J. Beauverie : 'l*he germina- 
tion of the iiredospores of the rust of wheat. — E. 
Leblanc : The orbital miLsclcs of reptiles. Study of 
the muscles in Chamclco vulgaris. — M. Javillifr, F. 
Bauer, and Mile. S. Levy-Lajeunesse : Attempts at 
the identification of the factor A. 'I'he factor A and 
phytol. The iin.saponi liable fraction of chloropliyll, 
consisting mainly of phytol, has many properties in 
common Avith the liposolublc factor A, but experi- 
ments on rats proved that phytol has not the action 
of factor A. 

CoPKNHAGKN. 

Royal Danish Academy of Science and Letters, 
October 17. — C. Wesenberg-Lund : Contributions to 
the anatomy and biology of the genus Zoothamniiim. 
The biology and anatomy of Z. geniculatum has been 
studied during two years. Special attention has 
been paid to the so-called macrogonidia, their origin 
and their significance for the formation of new 
colonies. 

October 31. — Johannes Fibiger : Vilhelm Eller- 
mann. His life and scientific work. — Niels Nielsen : 
Note on T-agrange's scries. The name of Burmann 
has been given to .some series of T^agrange, but the 
supposed memoir of Burmann docs not exist. Re- 
search on a new series of Lagrange. 
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V"ii:nna. 

Academy of Sciences, June r2. — ]*'. Werner: 
Scientific results of the ^rreill bec|uest zoological ex- 
pedition to the Anglo- ICgyptian Sudan, Kordofan, 
1014. Odonata, compiled by h'. His, including 
descriptions of two new species. — II. Spandl : Fresh- 
water amphipodes, especially those of the Baikal ajid 
('aspian Seas, and the reUition of the Caspian Sea 
fauna to that of the Arctic and Baltic.— V. Brehm : 
Descriptions of new Juitomostraca from the Handel- 
Mazzetti expedition to ('hina. — 1C. Dittler and A. 
Kohler : lCx[)eriments on potassium-sodium felspars. 
IV'rthite was heated at temperatures below the melting- 
points of its (Xiniponents. Thin sections about 
0*02 mm. in thickness were used ; an alteration of 
optical constants as seen through the microscope 
proved diffusion in the solid state. An electrical 
resistance furnace allowed a * temperature of about 
1000® C. to .be maintained for 500 hours. Albite 
and orthoclasc can diffuse into each other forming 
mixed crystals. 

June 20. — F. Kerner-Marilaun : The solar-climatic 
temperatures of antiquity. — ^H. Handel-Mazzetti : New 
Chinese plants described, including species and varieties 
of • J uniperiis. Camellia, Schima, Lobelia, Leonto- 
podium. — L*. Kolbl : Tectonic of the granite peaks 
in the High Tauern. 

June 26. — R. Kremann and R. Gruber- Rehenburg : 
Electrolytic conduction in fused metal alloys, copper- 
zinc, copper-tin, copper-silver, and copper-aluminium. 
— R. Kremann and O. Benda : 'J'he electrolysis of 
silver-lead alloys. — R. Kremann and H. Drazel : On the 
iniluence of substitution in the comjjonents of binary 
st)lution c<iuilibria. Etiuilibrium diagrams for benz- 
hydrol with phenols and amines.— E. Muller : Cal- 
culating with fold-products as applied to three- 
dimensional objects of the second order. 

J ‘dy 3. —K. Lohr : Continuum theory of Rontgen 
ray propagation in crystals.- H. Handel-Mazzetti : 
New Chinese plants, — 1. Pia : 'the diplop(^res in the 
Trias of Southern Dalmatia. — IC. Hofmann : Plant 
remains from tlie lake-dwellings of IMondsec. 

July 10.— Ji. Philippi and H. Seka : On the di- 
iiaphtli-ani hracene series. \T. ('ondensation of pyro- 
m<*llithio aeid anhydride with decaline and tetraline. 
VII, Sidphonation of ili-naphth-anthraccne-di-chinon. 
Vill. Substituted derivatives of pyromellithic acid. 
Some aliphatic polycarbon acids. — J. Korezyn : On 
tlie irregularities in the /:^-radiatioii of freshly crystal- 
lised •hranyl nitrate. — (h Ortner and H. Pettersson : 
On the preparation of radium C 11. — G. Kirsch 
and H. Pettersson : On the disintegration of atoms 
by a-rays (11.). A method for observing atomic 
fragments of short range. H. Pettersson: On the 
disintegration of atoms by a-rays (111.). The dis- 
integration of carbon. Bombardment by a-radiation 
gives H- and a-particles, the latter with a range of 
about 10*3 cm. The ranges of the H -particles at right 
angles to, and in the direction of, the })rimary radiation 
were i5 cm. and 8 cm. The results w^erc in agree- 
ment wdth an exjdosivc mechanism for atomic 
di.sintegratioii. — G. Kirsch : (Jn the disintegration 
of atoms by a-rays (IV.). Disintegration of nitrogen^ 
and oxygen ; helium a product. When fast a-rays tra- 
verse nitrogen, both Il-particles and secondary a-rays 
arise, d particles were also obtained from oxygen. 
The collisions of swift a-particles with light atoms yield 
hydrogen and helium as disintegration products. — H. 
Handel-Mazzetti : New Chinese plants. The descrip- 
tions of new Chinese Primulas collected by the Handel- 
Mazzetti expedition arc continued. Six new primulas 
are described, some from 10,000 feet and higher in the 
mountains of the provinces Yunnan and Setschwan. — 
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F. M. Exner : ^lonthly anomalies of c^l mospheric 
temperature and pressure on tlui earth ; < orrelation 
of the pressure in Iceland with the prcssuie in other 
places. — O. Dafert and J. Hofinger : C'heniical in- 
vestigations of the deposits from the Dragon Ca\e 
near jVrixnitz in Styria. — R. Kremann and J. Dellacher: 
Electrolytic conduction in fused metal alloys (IX.), 
tin-aluminium alloys. — IM. Kohn and M. Weissberg : 
On w-bromophenol (VII.). — G. Weissenberger and 
L. Piatti : Molecular compounds of phenols ( 11 . ). 
The behaviour of cresols wath aromatic hydrocarbons... 
— G. Weissenberger and H. Waldmann : On absorption 
from viscous fluids by charcoal. — R. Seka : On 8- 
ami(io-chinoliA and derivatives.— h\ Kautsky : The 
more recent folding in the eastern Alps and its ex- 
pression in the gravity diagram. — L. Moser and R. 
Lessnig : The klcntification and separation of rare 
metals from other metals (V.). The separation of 
zirconium and hafnium from titanium, cerium, and 
thorium. — A. Brukl : The preparation of metallic 
tellurides from tellurium hydride and metallic salt 
solutions. 

October 9. — H. Kurtz : A revision of the genera 
LernaBOgiraffa and Doryphorus, parasitic copepods 
inhabiting the gills of a fish Heterotis in the river 
Nile. — F. Querner : The head and mouth parts of 
the African fly, Diopsi% apicalis. 

October 16. — A. Tauber : Some properties of alge- 
braic functions. — E. Dittler and A. Kohler : The 
behaviour of felspars at high temperatures. Con- 
tinued investigations of perthite. — G. Weissenberger 
and F. Schuster : Molecular compounds of phenols 
(HI.). The behaviour of binary systems with hydrated 
phenols. — A. Kailan and H. Raupenstrauch : The 
esterification of fatty acids in glycerin, with a formula 
for the coefficient of velocity. — F. Hochstetter: On 
cases of total absence of septum pcllucidum in man. 

Washington. 

National Academy of Sciences (Proc. Vol ro, No. 9, 
September). — H. Bateman and P. Ehrenfest : The 
derivation of electromagnetic fields from a basic 
wave-function. — Alice H. Armstrong, W. Duane and 
W. W. Stifler ; The influence on secondary X-ray 
spectra of placing the tube and radiator in a box. 
The X-ray tube and secondary radiator were placed 
inside a lead-lined wooden box, the back of which 
could be removed. Evidence was obtained of 
scattered radiation due to the Ka doublet of the . 
molybdenum, but on removing the back of the box 
the form of the spectrum changed. It is suggested 
that the secondary and tertiary radiation inside the 
box may mask completely the effect of the secondary 
radiator under examination. — S. K. Allison, G. L. 
Clark and W. Duane : The influence on secondary 
X-ray spectra of placing the tube and radiator in a 
box. In these experiments a’ wooden box was used. 
Radiation with increased wave-length was obtained, 
agreeing with G^mpton's observations and also with 
the suggested tertiarj^' radiation, but of carbon and 
oxygen. Removing the secondary radiator (a plate 
of sulphur), but retaining the wooden box, decreased 
the intensity of the spectrum without changing its 
character. ^ If the box was removed and the secondary 
radiator retained, the character of the spectra 
changed. — B. Davis and R, von Nardroff : Further 
experiments on the refraction of X-rays in pyrites. 
In earlier experiments the characteristic K radiation 
of molybdenum was used ; the K characteristic 
radiation from copper is now employed and as before 
(Nature, April 26, p. 627) the results are in good 
accord with figures derived from the Lorentz dis- 
persion formula. This formula seems to be valid 
for X-radiation. — K. K. Smith and L. I. Bockstahler : 
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An improved metlmd of measuring the specific heals 
of metals at high iLinperalure. A positively charged 
molybdenum cylinder surrounds a tungsten filament 
whicli acts as a tlu rmi(^nic emitter, aiul the whole is 
heated in a furnact*. The changes in the thermionic 
current are measured by an oscillograph. The 
specific heat of tungsten at 2375''-2475" K is 0-045 
cal. per gin. and the atomic heat 8*3 cal. per gram- 
atom. — C. E. St. John and II. D. Babcock : Note on 
the pressure and currents in the sun’s atmosphere, 
(xathering up tlu^ observations of different workers 
during the past few years, a chart is constructed 
showing a scheme for the distribution of factors in 
the sun’s atmosphere according to level. — C. St. 

John and W. S. Adams : Convection currents in 
stellar atmospheres. High dispersion .spectrograms 
of Sirius, Procyoii, Arcturus and the sun show close 
agreement between the differences enhanced minus 
arc lines and high- minus low-level lines, both 
differences being apparently due to variation in 
convection currents with level. Convection currents 
seem to increase with temperature. The pressures 
in the atmospheres of all these stars are low and of 
the same order. — E. B. Wilson and W. J. Luyten : A' 
statistical discussion of sets of precise astronomi^l 
measurements (III.) : masses of the stars. The, di87: 
tribution of the logarithm of the mass of the stars is' 
very close to normal — closer than might be expected 
from the meagre data. Systems with unusually big 
masses are not included. — T. R. Hogness and E. G. 
Lunn : The ionisation potentials of hydrogen as 
interpreted by positive ray analysis. Hydrogen is 
ionised by impact electrons from a tungsten filament, 
and the positive ions are drawn into a magnetic field 
wliere they are analysed. Three positive ions were 
found, H ‘ , H2+ and Ha^, the H2+ ions predominating ; 
no negative it)ns were detected. To determine the 
ionisation potentials, the voltage of the impact 
electrons was decreased by steps from a maximum 
until no ions were detected. The values obtained 
were: H‘, i6-6 volts; Hg^ 15*7 volts; H3+, 16-7 
volts.*— (J. E. M. Jauncey and H. E. Stauss : The 
polarising angle for X-rays scattered by paraffin. A 
shift of the polarising angle was observed according 
cpialitatively with jauncey ’s equations for a cor- 
puscular cpiantum theory of the scattering of polarised 
X-rays. — R. G. Dickinson ; The cornbination of 
hydrogen and oxygen in the presence of activated 
mercury. Hydrogen and oxygen in a quartz reaction 
tube were exposed to a blast of air from a mercury 
lamp ; the pressure decreased steadily, apparently 
owing to the formation of w^ater. 


Official Publications Received. 

SmitliKoniaii Miscellaneon.s Co11oction.s. Vol. 7.\ No. 2 : Cambrian 
GKOlo^y and Paleontology, V. No. 2 ; Cumbrian and Lower O/arkian 
Trilobitcs. Uy Charles l». Walcott. (Publication 2788.) Pj). 53-88., 
Vol. 78, No. n : TliH FresbIIold Glacier, Canadian Rnckiee. By Howard I 
Palmer. (Publication 2757.) Pj>. 10 + 8 plates. Vol. 77, No, l: A 
Chapter in the History of Zoological Nomonclnture. Uy fjconbard 
Steineger. (Publication 2789.) Fp. 21. (Washington: Smithsonian 
Institution.) 

Department of thn Interior: Bureau of Education. Bulletin, 1924, 
No. 3 : An Evaluation of Kindcrgarton-Priinni'y CoiirstA of Study in 
Teacher-Training Institutions. By Nina C. Vandewalker. Pp. iii+44. 
(Wa.sbington : noverniiienb Printing OHlce.) 6 cents. 

Aniinairo do FAcademie Rnyale dcs .Sciences, des Lottres et dos Beaux- 
Arts do Belgique, 1921. 9n» annee. Pp. 4604-9 plancbcs. (Bruxelles: 

Maurlco Laniertin.) n.p. 

Dopartiuent of Coninierco ; Bureau of Standard.**. Scientific Papers of 
tbo Bureau of Standards, No. 4S9 : Primary Radio-frequency Standai^iza- 
tioii by Use of the Cntliode-Bay ().scillograph. By Grace llazen and 
Frieda Kenyon. Pp. 445-461. (Washington : (4overnm6nt Printing Offlee.) 

10 cents. 

Department of Commerce : U.8. Const and Geodetic Survey. Serial 
No. 244 : Tides ; a Manual of tlif- Harmonic Analysis and Prediction of 
Tides. By Paul Sebtrreman. (Special Pablicntion No, 98.) Pp, x 4- 4164* 

9 plates. (Washington ; Governiuout Print)n» Gfflen.i i dnlUr. 
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Memoirs of the Aichjeological 
Astronomy. By (1. U. Kaye. Pp. 
India Central Publication Biaiich.) 

The Royal Technical College, <• 
Hundred and Twenty-eighth Scss- 


Biilhdiii of the National Itesearch Coiit- •.!. Vol. 8, Part- 5, No. 47: 
(M.-issilied List of Published Uitdit>gnipliie.s :n Physics, ItUO-1922. Com- 
piled for Research Information .Service l>y Kurl K. harrow. Pp. v-bI02. 
(Washington: National Ac.uieiny of Scii-nces.) 2 dollars. 

Journal lie la Suciete dcs Amerieani.ste.s tie P.iris. (Reconnue d’litilite 
imbliipie.) Noiivelle Serie,.Tome It>. Pp. x\x4-i*i>2. (Paris: 61 rue de 
Bull'oii.) 

PiiH*eediiigs of the Royal Soeii'ty of Kdiiibtirgli, Session 1923-1924. 

Vol. 4 4, Pait S, No. 22 : The Theory of Circuhints from It 00 to 1920. -By 
Sir Thomas Muir. Pp. 2IS-211. '2s. Vol. -14, Pint .3, No. 23: (In a Class 

ofl’artial niifeiential Equ-atiuiis. By Dr. E. J^. Dice. Pp. 212-247. 9d. 

(Edinburgh : U. Grant and 8011; London : Williams and Norgalo, Ltd.) 

Lei-ds University. Repoi t to tlie Worshi]>riiI Couip{iny of Clothworkcrs 
of the City of London of the A«lvisory Committee on the Deiiartiueiits of 
Textile Industries and Colour Chemistry and Dyeing, during the Session 
1923 21. Pp. 16. (Leed.s ) 

Survey of India. No. IS: Hindu 

' 4-134. (Calcutta: C.oveiiiment of 
rupee.s ; 4ji. 8d. 

hgow. Annual Ke.port on the One 

. I ailoptiMl at the Aiimutl Meeting of 

Governors held on the 21st (Jetobe I 1924. Pp. 79, (Glasgow.) 

Buomen Geodeettisen Laitoksen J ulkaiaiya : Verdtrontlichungon dea 
Pinnischen Geodatischen Iimtltiit^s. No. 3 : Dio 

der BUdtlnnfachen Triungulation in doii Jaliren 1920--1928. Pp. • 

No. 4: UnterBUchungen iiber Schwerkraft uiid IgoaloaJe. von n, 
HflfskaneD. Pp. tv4-96. (Helsinki.) n-mort on BainWl' 

Mysore Government : Meteorologlwl 

Beg&tratlon in Mysore 1928. - ^ ' 


Memoirs of the Department of . 

Series. Vol. 8, Nos. 6, 6, 7. 8 and 9. ^ 
i. A Praettcal and Simple 
Nivnbor of Moulte in Tabantd larvift ^ 
efVMtMf Walker, and the Identlty,^^ 

ihagous Ply; by J. R. Mallofl^: 

.'In the ; ^usa CoUeetjon ; by 

I Cloindelldie ; by Dr. 

If* I** 

G. Bay* 

Sciiance Bullolfftt 

Union of South Africa : Dopariment ui ^ 

No. 30 (Division of Chemistry Series No. 31): An 
some Physical and Chemical Changes ocenrring In 

By P. II. V. cl. R. Copeinan. Pp. 38. (Pretoria : Government Printing 
and Stationery Office.) 3d. ? 

Institut International d'Agrlcult tire. Service de la stati-stiQue generaJe, 
Annnaire International do statistiqne agricole, 1.923; Internationa] 1 ear- 
book of Agricultural Statistics for 192.S. Pp. .vcv-i-471. (Rome.) 30 
francs ; fi». 

Animal Breeding Reseandi Department, The Urf\f)r.-*ity, Kdinburfrh. 
R«]>ort of tbo Director for tlic Period from 1st .July 1923 to 31sfc March 
1924. Pp. 12. (Edinburgh.) 

U.S. Department of Agriculturi* : Wealber Unreau. Monthly Weather 
Review Suppleimmt No. 24 ; West Indian Hurricanes and other Tropical 
( vcloiips of the North Atlantic Ocean. J3y Charley L. Mitchell. Pp. 

f 474-11 plates. (Washington ; Government Printing Ollice.) 2.0cents. 

Proceedings of tlio Cambridge Philo'Ophlcal Society. Biological 
Science.^. Vol. 1, No. 3 , October. Pp. 139-218. ((.'ambridge : At the 
University Press.) 12if. dt/. net. 

Bergens MuNeum. Aarsbcrctning, 1923-1924. Pp. S2. (Bergen : A/S 
John briegs Boktryckkei i.) 

Bergens Museum Aarliok, 1923-1921. Hefte 1. Naturvidciiskabidig 
Ra>kke. Pp. 166. Hefte 2. Natun ideuskabelig Riekko. I’p. 262. 
(Bergen : A/S John Griegs Boklryckkcri.) 

Transactions of the Royal Society of Edinburgh. Vol. 53, "Part .3, 

No. 27: P’of-sll Plants of the Cslamopitys 'I'.ipe, from the Carboniferous 
Rocks of Scotland. By D. TL Scott. Pp- .‘■>69-.596-f-6 plates. 6if. Vol. 

53, Parts, No. 28 : On the Presence i>f Tetrads of Resistant Spores in the 
Tissue of SponKtirjion furcatum. D.awsoii /rom the Upper Devonian of 
America. Ry Di*. R. kidstoii and Dr. W. II. Lang. Pp. 597-6014-1 
plate. Is. (Edinburgh : K. Grunt and Hon ; London : Williams and 
Norgate, Lt»i.) 


Diary of Societies. 

SATU IlDAY, Dk.ci-mbrr 6. 

Royal Society of Medicinr (Otology Section), at 10 a. m. 

Gilbert White Fki.i.owsiiip (at G Queen Hqnaio, W.C.), at 3. - E. W. H. 
Piper ; Durham Cathedral (Lecture). 

•NSTiruTEOF Bkitihit ^■ol:NDIlY.M fn (at Clinnibi'r of Coniineree, Birming- 
ham), at 4.— D. Wilkinson: Malleable Iron. 

MON!) AY t DKrr.MnEii 8. 

Royal Irish AcADF.My, at 4.15. 

VicToiUA" Institute, at 4.30.— Prof. T. G. Pinches : The Worship of Idols 
in Assyrian History in Relation to Bible References. 

Cambridok Philosophical Society (ut Cavendish J.niioratory), at 4. .30. — 
C. T. U. Wilson and Prof. G. I. Taylor: 'fhe Bursting of Soaii- bubbles 
ina Uniform Electric Field. - Pnif. E. A. Milne: Dissociative Equilibrium 
in an External Field of Force.- Dr. T. M. Cherry : Some Examples of 
Trajiojtorles Defined by Din'erential EquationsofaGeneralised Dynamical 
Typo.— J. Brill : Note on the Lorontz Group.— K. II. Neville : Note on 
thfl Harmonic Conic. 
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Roval aociKTV OK at 1.30. -J). J-uii vvi-athai : Tliir* Elftctrolysia 

of Salts of Alky loxynriflh. W, Westainl E. H. Liullnui : The loiiisalioii 
of lodint* Viijxinr hy Ultra-\ ioli?t L{;.;ht. - W. f). Kerinack and W. T. II. 
Witliarii.soM : Thf Stahility of .Siwpensiona, 1. The UatK of PreripitHtion 
of Kaolin' Siisimii'.ions liy .SaltH a1. V'aiyiiitf Uyilro^t*!! Ion (kmeentnilions. 
' 1*. .\(a<-C.ilJiini and W. Kf-rmaok : The fnflniMice of Gelatin on tho 
Stalnlifj of a (.‘olloiilal .Solution of Cholesterol, and on the Charge of 
the rarM'rI«-s. \S . (). Keinifick and C. I. H. Voge ; Tho Action of Salts 
wilh .Mnltnaient Cations on Colloiilal Solutions of Gold and Cum 
lli‘n/‘'in. A. u. Curie: Uhilnaiy' Notice of the Ut. Jlon. Cord Aber- 
croinb.v. I>r. A. l.-iuder: Obituary Notice of Sir .1. J. Dobbic. 

Hioi III MO Ai So. iK.T\ (at Inijierial College of Science and Technology), nt 
U.- K. Watehoiii: 'J'he .Magne.siiini ot Ilunian .Scrniii.- .M. IC. liol>in.son 
ami It. A. .MeCanee: The Oxidation of Amino Acid.s V»y Fungus Tyro- 
.sinase. II. \V. llu.ston, II, N. .MuKh<*i;jee, and S. B. Schryver: The 
Jsolalion of a 11> drolysi.s rroductof tlie Proteins, hithorto unde.if‘ribed. 

II. Martin and S. 11. .Schryver: .Some Tian.sforinationK of Cinsein. — 
Dfiiothy (.iiililhs and S. Ii. Scdiryver ; The Separation «if the ProtciiiH 
of Kgg-whiie in an Klectrical Field. 

Ilii\ VI. (iruOKU'iili'xi. Socil’TYfat l.owtlier I.odge, Kensington Gore), at 
V. Williamson : The Irrig.ition of the Imio-Gangetic Plain. 

Soi iKiv OK JC\oiNKi;ns (at IT Victoria .Street, .S,W.), at •». Annual 
Getieial Meeting. 

I.s'.-iri 11 1 io\ OK Fi.Ki Tuif'Ai. Knoimjeuk (Informal Meeting), at 7.’ - 
(t. M. Claik and others : Discussion on tin* Pretoria Power Station. 

J\-.iirc'rr 01 .M ki ai.s (S<-ot t ish |jO<*aI Section) (at .‘tli Klinbank (.Crescent, 
Gl;isgnw), at. 7.:«). S. K. Flack: Sliip.s' Propellers. 

UovAL. .SociiBTY OK AiiTH, ii' .s. Dr. 1j. C. Maitin : Motlern Colour 
Problems ( 1 1 1.) G-^tntor Ii‘*e ires). 

.Si nvEvoi'..s’ In.si'i 1 u'liiiN, at S. 

Mi.iue-xi s«i( n-.T\ OK Ijmniion, at S.:iO. Dr. G, Graham, Piof. IT. Maclean, 
:iTnl otlieis: I )iseiissioii on The I’resQlit Pii.sition of llie Treatiiienl of 
Diabetes by Ins'ilin. 

|{ni< ifi Mil Ai .Soi iKTx (at Imperial (tollcge of Seieiice). 


TVKSDAY, Dei'Emukii 1). 

Fauamw Soi'ii.'iv (at Cnieinical Socii-ty), at 4.30. — Di.senssiun on Ikaso 
ICM'Iciiige in Soils. Chairman : Sii liaiuid Hall. Dr. I). •!. lli.s.sink : 
Itise K\eliauge in .Soils. Prof. N. .M. tNiiiibei : The Ib>h*of the Elcctro- 
^ negative bins in the Iteaetion bet ween Soils and F.leetroly tt‘.s. - H. J. 

Pa '-'.e ami W. Willi ims ; .Studi‘>s on Hase Exchange in llothani.sted Soila. 

- Prof. G. \V. Itobinson and II. Williani.s : Hase Exelutnge in llelation 
to, Sod Acidity. .S. J. .Saint: 'J'he Helation Iwt xve ' 11 ilio Pm Value, tho 
I. line Keipiiretiieiil, and the Thioe,\ anali* (\ilonr (d’.Soibs. — K. A. Fi.sher : * 
Home Seeond.’iry Aspe.cl.s ol Hase Exeh:inge in H u'ls. 

lloVAi. .Soi'ii.rv OK .Muiucink (Tlieiapenlu’s and Pliaim.acology Section), 
at l.:iu.— ProlT W. K. Dixon and Dr. F. II. A. .Maixsliuli : The intluonco 1 
ot the (ixaiy on Parturition. ’ 

UoVAi, PiioroiiKAi'inc SofiKTY (.ScieiiUtlc and Technical Group), at 6. — 
Conl'eience on the StiUidanlisation of Plate Te.sting Methods.- The 
I.iL;lit .Siiiiree, Primary and .Sccomhary. SjMS’tral eoinposition of 
light .son ree, with .special refcienco to colour sensitive plates; daylight 
ciirreclioii Idlers, etc. Opening pajier by J. W. 'J'. Waksh. -The 
Exposure Meeliaidsm. (u) liitm miit-eiit or continuous vxjtosnrn ; (//) 
llelat ivi' merit, s of wedge and se«*tor w heel ; (r) (U her met hod.s. Opening 
p;ipi‘r by S. O. Itawling. --DeM'lopnient. (rt) jyfetho<]s of development ; 
(ft) Elfect of varviiig composition of the ilevcloper with the sanio 
emnl.sion ; (O Effects of fempeivifnre variation ; (r/) A .staiidaixl 
de\ eloper. Opening paper by Dr, W. dark. 

Ivsriri TK, OK Makini; Enoinkkus, at tk.'iO. .1. (\ M. M ac Lagan : Tho 
SIi ling Cyliinier, Doiilili'-ucting, Two-e>ele Diesel Engine. 

In.sti 1 r rioN ok Ei.eituicai. Enoinkkks (East Midland Chintro) (at Town 
Hall, beieester) at, (i. t'l. — T. Hall ; Domestic Aiipbealions of Electricity. 

Inhi’i ri'i’ioN OF ArroMonii n Eni:ini.i:us (at Koyal Society of Art.s), at 7. 

iN.sirn rioN ok Ei.K.(TiticAi. Enoink.k.iis (North Midland Centre) (at 
Hotel Metrupole, J. cods), at. 7. 

Soi-iEiY OK (hiKMiCAL l.NorKi’Kv (Dirmiiigham and Midland Section) 
(at nirmingliaiii University), at. 7. — D. II. Nan.ji and W. ,S. Shaw: 
'riiii il.de ol Silica in Plant Growth, its AssirniUt ion and Physiological 
llelation In Plio4phoric Acid. 

<2nKKKTr M UMuisooricAi. (h.rn, at 7.30.-'-'!’. Martin: 'J’he Microscojw in 
the St iidy of Alloys. 

iNsiiiuTios OK Automoiiilk Enuinkkuh (Coventry Graduates' Meeting) 

(at Cov.mtry), 

Si>iMK.i Y OK Dvit.u.s anh Coi-oiiRisT.s (Leed.s Junior Brunch) (at Leeds). — 

1’. G. Maisliall: 'I’he Tinctorial and Antiseptic Properties of Certain 
Types of (juinoline Dyestufls. 

Insti n tion ok Mkciiank'Ai, En<iink.ku.s (Swansea Section) (at Sw'ansoa). 


IVKDXKSDAY, Dr.cEMnF.R 1(>. 

Koyai. Sorii.rv of Art.s, at f>. — N. Thonnson : Colombia as a Field for 
Develiijimeiit. 

Hon AI. Soi iei\ of .M kdic'inf. (G tohigy, Laryngology, Medicine, Neurology 
), at .’ 1 . Dr. II. Thiirslield, Sir William Milligan, Dr. W. j>ruiiglit 
and Dr. J. (!. Greentleld, \V. M. .MoUisoii, ami others : Discussion on tin 
(‘an.ses. Early Heeognition, and 'Freat merit of Noii-tubercMilar Meningitis^ I 
ly.sn 1 1 - rioN OK Civil. Enoink.isrs (Informal Meeting), at 7. — E. Lathaih: 
Suitable Foiideriiig tor 'Pidal Ihu'ths. 

N»Mirii-EAST CoA.sr Instu'I'tuis of Enoinkku.s anu Snipnuii.nBU8 
(Graduate Section) (at JJolbee TTall, New east le-on-'l’yne), at 7. — H. J. 
Wel*4b : .Some Factors alfeeting Vacuum in Surface (’orulensers. 

C. M.C. Sni iK.rv Kou (’ovsrnnoTivK Diktii <!ontuol and Racial 
I’ linoiM ss (at Essex Hall, E.s.sex Strei«t, W.C.), at Miss Eleanor P. 
Itnilibone : Family Kndowinent and Hirtli Control. 
iNsriTi rioN OK CiiKMu'Ai. Enoiniskus (at Institution of Mechanical 
Engineers), at S.- A. ,T. V. Umb'rwood: The Natural Soda Deposits ot 
Ka.'.t Africa. 

iN.sTirrrioN ok Ai'Tomohh.k Knoinkers (North of England Centre) 
(tiiformil Meet in,', at M iiichoster). 
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rilURf^DAY, Drcember 11. • 

Institution of Civil Enotnbeus, at 6. — Capt. 11. Riall Saiikey : Standarils 
of Compari-son in connc.xion with tlio Tlierinal Efficiency of Steam 
Engines. 

Institution ok Electrical Enoineehs (North-Eastern Centre) (at 
Armstrong College, Newcastle-oii-'ryne), at 7.15. 

Institute of CiiI'Mi.strv (jointly witli Society of Chemical Industry) (at 
30 York I’lacc, Edinbuigb), at 7.30.— Ll.-Col. W. G. Liston : Fumigation 
with Hydrogen ('yanidc. 

Institution ok Ei.kctkical Enoinebrs (Dundee Sub-Centre) (nt Unlvcr- 
Kity College, lUindce), at 7.30.— A. G. Norris and W. II. T. Swire: 
Tndiistrinl Power .Supply, a Comparison of Electrical and other 
Methods of Driving IndiLstrial Macliinery. 

Institute ok Metai.s (Lonrlon Local Section, Joint Meeting with Institu- 
tion of British Foundiynicn)(.Tt Inslit iile of Marine Knginocr.s), at 7.:30. 
— F. W. Howe ; I’re.sent I’roblcins and Developments in Eiigineeiing 
Bronze Foumlry Practice. 

Queukit Miciiosi-orirAL Cluh, at V.30.— J. E. Barnard : Some rrobleins 
in Merlical M icro.xcojiy. 

Institutkin ok Ei.kutuical Enoineehs (Irish (5;iitie) (at Trinity (k)llege, 
Dublin), at 7.4.5. 

Ki>val Society or Arts, at 8.— Seiiutore G. Marconi : Radio Communica- 
tions (Inaugural Addiess). 

Ho\al Soitetv ok 'Iropical Mudhtne and IIyoiknk (at 11 Cbandos 
Sticct, W.), at S.!;*!. Prof. W. E. Dixon, Sir Havelock (.'liarle.s, Sir 
William Collins, and Dr. Artliiir Powell: Discussion on Some Uliiiiej.l 
and SciciiLitlc Aspects of Drug Addiction in the Tropii-.s. 

iNSTiTiTioN OK Mei.tianioal Enoineeus ( IJ ii iiiingliain Section) (at 
Bii mingliam). — Vice-Ailinl. Sir (jL'oige G. Goodwin: 'J’he 'rrend of 
Development of Marine Projmlling Maebiiiery (llioinas IIavvk.sley 
licel lire). 

Fill DAY, DEiKMnr.K 12. 

IlovAL AMTitONoMiCAi. SociETv, at .5. —Dr. J. Jamt: T.arge Line-displace- 
nient-s in the Spectra of ^erinaniiim and Chlorine under Dillercnt 
Conilltion.s of Timipcrature. -Prof. E. A. Milne: 'I'he EiiuIIibrlum of 
the Calcimn Clirorno.spbere. — T. Allison: Suiiaring-on Newtonian 
Mirroi.s. — S. J>. Tscbeniy ; Occ.ultation of B.D. - 1S°*0()78 by Mars, 
observ'ed 1924, Heiitembcr 5, at the Astroiioniical Observatory, Kiew. 

PiiYHifAL .Society ok Jjondon (at Imperial (.ullege of Science), at 0. — " 
Capt. A. Egerton : Numerical Values of Chemical (Jonstants ami 
Frequencies of the Elements.— J. H. Powell : 'I'he Sensibility of 
Circular Diaphragms for the Reception of Sounds in Water. — A. 
Campbell, with Demonstration by W. H. Lawes : A Direct-reading 
Fre.quency Meter of Long Range. 

Royal Photoohapiiio Society ok Great Bkitain, at 7. — A. Cbec'-e: 
A Wint<*r Holiday in Greoci*. 

Institute ok Metals (Swansea Loral Section) (at University College, 
Swansea), at 7. 15.- F. Hill ami others: DisciLssion on the Design of 
Furnaces for Annenling ami llc-at 'I’re.'itrnent. 

Ji'Niou Institution or Eniuneeus, at 7.30.— II. Q. Bouly : Fluid Trans- 
mission Gear-s. 

North-East Coast Inbtitu’iion of Enoineehs and Siiiphuiluers 
(at Literary and Philosophical Society, Nevvcastle-oii-'I’yne), at 7.30. — 
8. B. Freeman : Fuel Oil for Marine luternabCombustioii and Steam 
Engines. 

Royal Society ok Medicine (Arnesthetica Section), at S.SO. <>. S. 
Ilillinaii, E. Apperly, andothe.i.s: Discussiim on Splunelinic Analgesia 
with Record of Cases. 

Institution of Mechanical Enoineehs (Leeils Section).— Prof. G, F. 
Charnock : Some Fallacies concerning Invention. 

SATURDAY, Deiemukr 13. 

BamaH rsYCiiOLOOiCAL Society (Annual General Meeting) (at King's 
College), at 3.15. — Dr. C. S. Myers : A New Theory of Sensory Adapta- 
tion. — Prof. C. G. Seligman : The I’sychology of tlie Unconscious in 
Relation to Anthropology. 

IMtysioi.ooical Society (at Middl^ex Hospital). 


PUBLIC LECTURES. 

SATURDAY, Dei ember ft. 

IIorniman Museum (Forest Hill), at 3.30.— H. N. Milligan: The Epg.s 
of Animals. 

TUESDAY, Dei'Kmber 0, 

Kino’s Colleob, at 5.30. — M. Kaye: F. H. Bradley— The Pn.s.sage to Hie 
Absolute. 

WEDNESDAY, Df.cemiikr 10. 

Hotal Institute or Public Health, at 4. — Sir Robert Jone.s : The Prob- 
lem of the Ci ipple Child. 

University Collboe, at 6.80. — A. Gomrne ; Technical and Scientific 
Librarie.s. 

THURSDAY, December 11. 

Royal CoLLKoK of Surueons of Eniuand, at 4. — F. W. Tvvort : Modern 
Bacteriological Technique. (Suocoeding Lectures on December 12, 15, 
10, 17.) 

FRIDAY, Drcember 12. 

Kino’s Colleoe, at 5.30.— Prof. A. V. Hill : Scicntiflc Method. 

SATURDAY, December 13. 

IIorniman Museum (Forest Hill), at^.80. — Miss M. A. Murray: The 

'41nrv fliJih \vftn TliAhe^i. 
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gratitude to the 
efforte, through the 
the end of last May, m 

ftwo movements so clearly accoffl' 

‘nature of society. If nothing more has been 
plished than to establish a precedent for a pe 
semtiny of our .social and induStridl rdldtions 
scientific spirit, the British Science Guild will hdV6 
erected a monument to itself. 

The avowed object of the conference was, to quote 
liOrd Askwith, consider the lines upon which 
science could be directed and applied more widely 
and effectively to increase human health, happiness 
and efficiency, to reduce human toil, and to develop 
human personality.’* 

Con.sidering the scope of such an inquiry, and it 
embraces within its ambit the whole field of sociology, 
it would be amazing if any definite or concrete con- 
clusions emerged ; but while no attempt was made to 
collate the ideas expressed by the large number of 
speakers in any concise form, certain common lines 
of thought are easily discernible. In particular, the 
belief was constantly reiterated that the industrial 
problem must yield to scientific solution. “ The 
scientific method,” asserted Sir Thomas Holland, ^^is 
just as necessary in industrial affairs as in matters of 
less immediate economic importance.” “ It is vital,” 
skid another, “ that established systems and practices 
should be re-examined from a scientific standpoint”; 
and Sir Richard Gregory ; “ The new conditions of 
industry demand a new system of industrial manage- 
ment.” At any rate, on the part of the scientific man 
uncontaminated by industrial conflict, there is a real 
desire to approach this question in the true spirit of 
inquiry. 

While, however, this is undoubtedly true, there is a 
danger against which he must he guarded. It is natural 
that scientific men immersed in the study of questions 
bearing directly or indirectly on the problem of material 
efficiency should regard the industrial system as 
centring mainly around the question of production, and 
it is significant that throughout the wliole of this 
inquiry each speakcf;^ on the scientific side, almost 
without exception, made his contribution to this 
:juestion as if it were the whole problem. Sir Hugh 
Bell, taking heart from his numerous supporters in this 
respect, was perfectly frank about it. “ The one thing 
towards which we should struggle is . . . to aim at 
arger productivity,” he asserts with emphasis. 
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It is equally natural that labourj with its memory address describing the historij^l^n^^ie^Mr develop- 
ev(T fresh of bitter stru^cgles against long hours and ment of the London omnibus "sen^jee, that the 
low wag(.*s^ should stress mucli more acutely the introduction of scientific improvements into the 
corn pIeT7;en tar}- problem of distribution of the products system, wJiilc it may have led temporarily to the 
of its toil, remaining largely apathetic to talk of more employment of fewer workers in the industry, ulti- 
ef/ii ient produc tion. Mr. Tramp jaits it quite bluntly mately swelled tlieir numl^ers. This provision ol 
when in his address he says that labour in the past has employment, he asserts, was therefore something which 
had reason to regard every labour-saving device as a redounded to the benefit of labour. Apart from the 
wage^-saving device. The labour leader will find, it fact that the sudden cessation of employment among 
diflicLilt to wax enthusiastic about sciem^e, except as a the rpen initially displaced laid the brunt of an unsound 
]nire matter of intellectual interest, so long as scientific distributive system immediately upon a group scarcely 
workers remain indilTerent to the ultimate division of fitted to withstand it, it is not clear that anything more 
th(' wealth in the creation of* which tliey so ardently was finally acliic\Td in this respect than that men were 
desii'c; to assist, ignoring the* distinction bctw^cen those merely transferred to more productive employment j 
who create wealth ai -l those who acquire it. With all and, as we have already indicated, mere productivcni‘ss 
the goodwill in the world, an infinity of round-table is not sufiicient in itself. If Lord Ashfield’s contention 
c'onlerences will not destroy that barrier until men of were valid, one would anticipate that since the industrial 


s('i(‘n<-e are prejiared to examine tJie (ju(‘stiori of dis- 
tribution in the same .sjarit nnd with llu; same energ}'as 
tiu'y are doing in the case of production. 

It is mainly for this reason that, on a study of the 
addresses delivered and the discussions that ensued, it 
is clear tliat, ])ractically with one exception to which 
we shall presently return, the battle was not waged by 
the seientilK' men in the field of labour or by labour in 
tlu! sphere of sc ience, but by science in the realms of 
applied science. For that reason the emjdoycr of 
labour, ignoring the iiroblem of distribution, had his full 
.say, and sc'icncv found little to urgcj in cTiticisni, while 
labour itsedf was absent from the discaission. When 
Sir Hugh Jhdl ventured thc^ above-quoted plea for more 
and more intensive produc:tion, there is no evidence 
that a single v'oice, scientific or labour, was raised to 
cjuestion the dictum or to suggest the necessity for the 
sc ientific- statement of other essential conditions. 

If science is to raise production to such a pitch of 
c-fiicic-nc-y that everything essential to the community 
can be produced in 5iufiicdcnt quantity by a limited 
group of workers, it is clear that the remainder must 
starve unkv's imams are adopted for placing purcdiasing 
])c)wer in their liands ; that is to say, for effecting some 
form of distrilnition. The present .stage of society, 
which utilises tlie wage system as a means of effecting 
distribution, with its million unemployed, is obvioasly 
c-liaotic- ill this respec t, and from the scientific point of 
I'ic-w utterly indefensible. It is apparent that so long 
as the sale* of labour ])ower by the individual worker,' 
and thereby tlie receipt of a wage, is the procedure that 
is to be adopted for effec-ting distribution, so long will 
labour as a whole remain apathetic— if not anti- 
pathetic- to scientific schemes of production that may 
dec rease his o])portunities for such .sale. 

Sc-ienc*e must lace tliis question scjuarely. Tt is 
contended hy Lord Ashfield, in his intensely interesting 
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revolution the jiereentage of uncmplo\ed would haxe 
decreased c!ontinuously. We doubt if this would be 
borne out by the facts. 

Evth on the produc'tivct side there are cjuestions 
which, merely from lack of examination, M e arc* prone to 
prejudge. We have bccximc acciistomc*d to the 
constant repetition of the phrase “ speeding up,” and 
in the mind of labour it is associated ivith much of the 
valuable work done on industrial psycliology. Tint 
suppose the individual workman be urged to work at 
his maximum capacity, will liis output be increased 
20 per cent. Now- suppose tlie employer be urged to 
introduce the maximum of science; and sci(*ntific: 
method into his factory, by bow muc-h will the output 
ultimately be increased ? We would suggest that the 
history of the cotton industry, where the; output since 
the age of scientific invention has increased something 
like fifty-fold, is illuminating. How futile when viewed 
in this light does the grudging attitude of many captains 
of industry to science ^lnd labour become. How 
inefficient also are the means adopted for liringing the 
perfected article to the consumer is apparent when we 
recollect that for most proprietary articles, out of every 
three produced approximately two arc absorbed in 
providing the third with what the economists would 
term “ utility of place.” 

The single field upon which all groups appi;ar to have 
met was that set for'* The Place of Science in Govern- 
ment,” and liere a discussion arose of intense moment 
to all scientific workers whose interests extend beyond 
the mere confines of their laboratory. The gauntlet 
was thrown by Mr. Sidney Webb, w^ho, in the course 
of his address on “ Knowledge and Control,” asserted 
that concentration on scientific work frequently gave 
rise to a narrownc.ss of outlook and that this inevitably 
implied that the scientific expert, while he had a place, 
and a distinct place, would not find it as an adminis- 
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trative or a governmental head even, it is presumed be exercised, and that at moments of /such decision 


when the subject of administration was scientific. The 
function of the politician, he contended, was to interpret 
the will of the people, and on the expert guidance 
afforded him by the man of science, to express this will 
as a detailed practical policy. On this challenge there 
were, of course, not lacking protagonists with a memory 
of past or present lay control of their scientific work to 
attack various aspects of this point of view. If only 
for this part of the discussion, the report of th^ Con- 
ference is well worth study. 

It is a strange doctrine that because a cramped 
outlook is sometimes associated with extreme concen- 
tration on scientific work — and we venture to suggest 
that this is not confined to scientific w'ork — there must 
be a definite limitation of the administrative scope 
even of those who have avoided this narrowness. This 
dictum can have any validity at all only if it can be 
demonstrated that a true scientific training is inferior in 
general as an educational influence to that of any other, 
and tliat tlio scientific method is of little moment in 
government and administration. Unfortunately, any 
attempt to discuss this question with those who them- 
selves ]la^'e escnipod a scientific training immediately 
reveals a fundamental confusion between what is 
meant by the scientific method and what is a mere 
jumble of cliemical or physical facts and propositions in 
Euclid. To some extent our school and university 
teacliing, wJien; it ignores the broad underlying 
principles of scientific knowledge and inquiry, and 
harps too insistently on the mere technical facts, is 
partly to blame for this false conception of the true 
educational value of science. But in any event Mr. 
Webb’s attitude on this matter would appear to run 
directly counter to the spirit of the whole Conference, 
that the scientific method is essential to the solution 
of industrial problems. 

If we are to re-examine old-established systems and 
practices from the scientific point of view, we must join 
issue with Mr. Webb at even an earlier point than this. 
Tie is satisfied apparently that, all things considered, 
we arc happy in the possession of a democratic system 
in which the considered will of the electorate as inter- 
preted by the politician is put into effect by him with 
the guidance of the expert where the politician deems 
it necessary. Can it be contended in all seriousness 
that the present conditions under which electoral 
decisions are registered are even an approximation to 
the type of democracy Mr. Webb has in mind, or from 
the point of view of the scientific man, even a remote 
approach to an efficient instrument for deciding matters 
of fundamental communal importance } If it is 
desirable that even on matters of minor ' scientific 
consequence an unfettered unbiassed judgment should 
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external distractions and emotional factors Should be 
absent, how much more important is it that on matters 
of national consequence, involving the welfare of 
millions for years, at least similar conditions should 
apply ? Is it necessary to point out that, with a press 
for which liberty is licence and prejudged issues are 
truth, it is impossible at a general election to attain 
the requisite calm for the exercise of a considered 
judgment by a democracy ill-equipped to rise above 
the passionate clamour of parties ? It may be neces- 
sary to tolerate this at present as the only instrument to 
hand, but let us not at least be blind to its inherent 
weaknesses, so that in establishing an administrative 
and governmental machine upon it, none of the more 
grotesque results of democracy as practised at present 
should be exaggerated. 

We havx not done justice to this record of a notable 
occasion. It abounds in material of fundamental 
importance to the scientific and labour movements, and 
we can only hoj^e that the British Science Guild, taking 
heart again from its experience this year, will place 
one more stone next year upon this worthy structure. 

n. Levy. 

Activity of Vesuvius, 1903-1921. 

The Vesuvius Eruption of rood : Study of a I ^olcanic 
Cycle. By Frank A. Ferret. (Publication 339.) 
Pp. 151 -i- 24 plates. (Washington : Carnegie In- 
stitution, 1924.) 4 dollars. 

T HIS valuable monograph gives the results of tlu* 
author’s investigations on the state of Vesuvius 
from the end of 1903 to 1921, and more especially his 
observations on the mountain during the height of tiie 
eruption of 1906, which culminated in the stupendous 
outbreak on the night of April 7-8. The volume is 
divided into five sections. The first deals witli the 
ivents of T904-5, the second with the eruption period in 
April 1906, the third wdth the post-eruptive period of 
repose, and the fourth with the seven following years 
of present activity. The fifth contains dcs(Ti])tions 
of apparatus invented or modified by the author for 
letter determinations of temperature and the percep- 
tion of subterranean sounds, etc., and also of diagrams 
or recording the phenomena concisely. A postscript 
by Mr. H. S. Washington deals with the analyses of 
!ayas which have flown from the crater at different 
periods and gives some useful notes. There arc 24 
iill-page plates and 98 text-figures, wdiich arc mainly 
•eproductions of excellent photographs made by the 
author. 

The volcano’s activity began at the end of 1903, 
and during the next two years good opportunities of 
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investi^at the phenomena were afforded. The cone 
was steadily rising in height until in May 1905 its top 
was nearly 4400 feet above sea-level. The vent was 
siTuill, at. I the lava reached nearly, if not quite, to the 
lop, wheiK’e it was ejected several hundreds of feet from 
lime, lo lime. vSu('h portions as fell on the ou.:side were 
still Inn and plastic, and helped to consolidate the cone. 
On Ma) 27, the author saw a white cloud shoot from the 
sid(‘ of the cone at a short distance below the top, and 
this was (juickly followed by a flow of lava. Soon there 
were three streams flowing from fractures at points near 
one another, but at different levels below the top. 
'I’hese n*lieved the extreme ]jri‘ssure on the cone, and 
the great outbreak was postponed. 

As depicted by the author, tlie mountain differed 
widely from its state in 1902, when the crater was wide 
and deej) with a small vent near its middle, from which 
stones were ()ccasionally thrown up a few feet. During 
the summer of 1905 the author had an experience of 
tlu* way in which the cone wa.s being corroded by the 
hot fumes' and lava within. Standing with some 
students on the side of the (X)nc, they noticed that the 
ground began to get hot, and it soon became unbearable. 
Soon after they had moved off, a patch about 2 yards 
a<Toss liccatnc red-hot, fused, and gave rise to a small 
lava flow. 

The, main eruptive period may be said to have begun 
in February 1906, when there was an abundant flow of 
lava with loud explosions, and clouds of ash were thrown 
out. 'riiis state continued with some abatement until 
the e(|iiinox, when jets of lava were thrown out, some 
horizontally, so that the cone was filled to the brim. 
The final stage began at midnight, April 4-5, when lava 
poured out of a new opening on the south side at a 
heiglit of 2600 feet above sea-level. On April 6 the 
lowest vent opened about 5 furlongs cast of the last, and 
about 600 feet lower ; from this and an adjoining vent 
poured out the mass of lava which reached and blocked 
the railway at Bosco Tre (nse. The eruption cul- 
minated about 3.30 A.M. on April 8, with a great out- 
burst of hot ash, lava, and debris, some of which caused 
the serious catastrophes at Ottajano and S. Giuseppe, 
wh(‘rt‘ they were dep»)sited to a flepth of nearly 3 feet. 
The next extraordinary event w'as the great uprush of 
gas about 4 a.m. Tliis is represented by a drawing and 
not a photograph ; it is made to ascend to a height of 
about 8 miles, and marked, according to the author, the 
mierniedtaic gas phase, the gas corning from great 
depths and being comparatively free from ash. It was 
followed on April 8 and subsequent days by the dark- 
ash phase, the columns and billows of which probably 
attaint'd a height of 3 miles above the crater. The 


[December 13, 1924 

dangerous hot avalanches, and at a late:j^*period to 
mud avalanches, from which the towns have to be pro- 
tected by strong walls. The loss of material caused 
two subsidences near the top of the mountain, and 
reduced its heights by 350 feet on the N.W. side and 
700 feet on the opposite side, the crater becoming a wide- 
throated funnel some 770 yards across at the top and 
sloping down at an angle of nearly 45°. Estimates of 
the quantities thrown and poured out differ widely, but 
the flow of lava on the southern flank covers about 
3,000,000 square metres, and its volume is about 
10,500,000 cubic metres. 

The author discusses at some length the possibility 
of a luni-solar influence on eruptions, but leaves the 
question open. Now the difference of attraction on so 
small a volume must be inappreciable in its effect on 
so viscous a substance as liquid lava, and independently 
of this, the active stages in P'ebruary and April preceded 
the full moon by seveij and five days respectively. 
Palmieri, in his account of the 1872 eruption, seems to 
favour the view, for he says : ‘‘in the month of March, 
with the full moon, the cone opened ” ; and later, 

‘ on the 23rd April (another full moon) . . . splendid 
lavas descended.*’ Earlier, however, he states that on 
November 3 and 4 “ copious and splendid lava streams 
coursed down,” the moon being full on October 28 and 
November 27. 

The seismic disturbances and subterranean noises 
were very considerable and were powerfully felt at 
Pompeii, and probably at greater distances. With the 
friction of the matter ejected great electrical energy was 
developed, and manifested itself in short lightning 
flashes over a considerable portion of the sky. 

The narrative portion of the book is extremely 
interesting, and the discussion of the phenomena is full 
of suggestion and shows good discrimination. 

W. J. L. 

Lime and Magnesia. 

Linte and Magnesia : the Chemistry, Manufacture, and 
Uses of the Oxides, Hydroxides, and Carbonates of 
Calcium and Magnesium, By N. V. S. Knibbs. 
Pp. 306. (London : Ernest Benn, Ltd., 1924.) 
305. net. 

r HE wqrk under notice is the first book or collection 
of classified information on the manufacture and 
properties of lime and magnesia wliich makes any 
pretence to be a comprehensive survey of the situation. 

As such, the author is to be complimented on the result 
of what must have been to him a long and painstaking 
piece of work. The volume is divided into three parts : 
Part I., occurrence and classification of limestone and 


mountain and ( ountry round W'ere covered w'ith a great 
depth of ash, wliic'h on the steep slopes gave rise to J magnesite, and the chemical and physical properties of 
NO. 2876, VOL. I 14] 



NATURE 


Ukcembek 13, 1924] . 

lime and n^agnesia ; Part 11 .^ quarrying and manufacture 
t)f lime ancf magnesia products, and Part III., their use 
in commerce and industry. Of the three, the first may 
be said to bo satisfactory, the second to be less so, and 
the third to l)c a rough attempt to outline the very 
\'aried uses to \vhi('h lime and magnesia products are 
put. It is questionable whether it would not have been 
advisal.)lc to publish the three parts in separate volumes, 
and make those on manufacture and usage very much 
more exhaustive. This would, it is true, be cven^morc 
laborious, but the ultimate value of the work would have 
bei'ii greatly enhanced. Moreover, had the author 
followed this course, he need hava; had no fear of being 
forestalled in the field. 

In dealing wath each section separately, the following 
points seem to be of interest. The classification of 
various limestones is good, and an admirable feature of 
the book is the l)il)liography and references at the end 
of each ( hapter. ddiere is a fairly ample discussion on 
the w'ork of Johnston on the thermal dissociation of 
limestt)n(‘. It seems to be the only really first-class 
research w'hi(‘h has been done in this field. The method 
d('tailed for nK^asurement of the apparent density of 
lime seems somewdiat crude, and it is unfortunate that 
no l)(‘Lter method has been described for measuring this 
property, from which most of the other physical pro- 
perties of the sample can be determined. The remainder 
is fairly exhaustive, but it would be interesting had the 
author expressed his own opinion on the relative merits 
of some of the diverse facts and theories which he has 
('ollected. On the whole, this section is very capable, 
though it seems a matter of conjecture whether the | 
hmglish lime burner, practical man he loves to style 
liimself, w ill take much account of it. 

Of the remainder of the book there is not so much 
to be said. Part IT. contains a long harangue on the 
ancient kilns which are so much in favour in Great 
liritain. 'Phere seems little to recommend them, save 
that they have been in use for generations. Rotary 
kilns are scarcely mentioned, though they are a standard 
part of the ecpiipment of most American lime works. 
Little as one likes to admit it, the English lime-burning 
industry is a very poor second to American practice and 
output, even though w^e are far ahead of them in respect 
of our quarry resources. Hydration is far too scantily 
treated, though, of course, the English output is quite 
insignifu'ant and the product high in price. Quarrying 
is very lightly passed over, and only a very general 
survey of accepted methods is undertaken. 

The section on the uses of lime and magnesia products 
is as good as it can be in the space devoted to tlie 
subject, w'hii'h is very small compared with its im- 
portance. 

As a whole, the book appears to be a fairly compre- 
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hensive survey of the lime and limestone industry, but 

not so much so in the case of magnesia. As an incentive 
to research it would seem invaluable. The author has, 
so to speak, broken the ice, and accomplished his 
primary object successfully. It would have been more 
satisfactory, however, had he been far more critical in 
his handling of the subject, the lime industry beinf; 
somewhat in need of it. F. A. Frketii. 


Antarctic Meteorology. 

British Antarctic Expedition, i(}/o-fgj j. Meteorology. 
Vol. 3 : Tables. Hy Dr. G. Simpson. (Published 
for the Committee of the ( aptaiii Scott Antarctic 
Fund.) Pp.xi + 835. (London ; Harrison and Sons, 
Ltd., 1923.) 6o^. 

“^IlE physical researches of the Terra Nova expedi- 
tion are now complete in 13 volumes, including 
one of miscellaneous data still in the press. J)r. 
Simpson published the first two volumes of the meteoro- 
logy of Scott’s last expedition in 1919, the first 
containing the discussion of the data and setting forth 
his conclusions, the second repi*0(lucing the WTUther 
:naps and traces of recording instruments. Volume 3 
now supplies the data on w’hich the earlier volumes 
were based, including hourly readings of all tlic instru- 
ments at the main base, Cape Evans, and the meteoro- 
logical K.>gs kept at the various subsidiary bases and on 
ourneys. It is a massive monument of the rare 
devotion with which Dr. Simpson and his many helpers 
worked in circumstances of the greatest difiiculty, and 
the survivors of them arc to be congratulated on its 
completion. Dr. Simpson must be thanked also for 
not delaying by five years the publication of his epoch- 
making general conclusion.s, to wait for the end of the 
labour of seeing this huge volume through the press. 

In the preface it is pointed out how greatly the value 
of the mcteorologif'al w'ork was enhanced liy the con- 
currence of the Norw'Cgian e 5 :pedition in the journe)’s 
to the South Pole, a subsidiary part of Scott’s expedi- 
tion although the main aim of Amundsen’s. Through 
the unexpected advent of the Fram, Scott’s eastern 
party was diverted northward to Cape Adarc while 
the meteorological work at Eramheim ga\x‘ a third 
scries of highly accurate synchronous obscix'ations for 
very nearly a whole year. As C'apc Adarc is 400 miles 
north and Framheim 400 miles cast of (."ape Evans, 
the three stations enabled synoptic maps to he rnn- 
structed of the whole Ross Sea area. It is to be 
regretted that the meteorological data of the Australian 
Antarctic’^expedition, wdn'ch was simultaneous with the 
second year of Scott’s expedition, could not have hcen 
dealt with also in these volumes. 
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Jn adflition to tlio records at liie fixed stations (those 
at i’ramheiin being given in the British units) the 
volume includes the meteorological logs of all the sledge 
journeys and of the voyages of the Terra Nova from 
and to \ew Zealand. The utmost care was taken in 
all tlics(‘ olisorvations to d(;fine the time-standard used 
and the true direc tion in tint case of wind and of cloud 
movenu nls ; both these items present difficulties 
peculiar to very high latitudes, and candessness in 
regard to them has deprived some past records (made 
otherwise with the greatest <*ar(*) of all their value. 

This volume lias its sole use? as a work of reference, 
and it ought to prove invaluable when the time comes 
for a c ritical discussion of Antarctic meteorology in 
the light of all records, including those of expeditions 
he detailed work of which is still unpublished. 

Vol. r of the meteorology, which was printed in 
India, is provided with a running title greatly facilitat- 
ing nderence and permitting of the workmanlike 
numbering of the pages in the outer upper corner; 
Vol. 3, printed in London, confonn.s in this respect 
not to Vol. T of tin; meteorology set, but to the volumes 
dealing with the other departments of science, which 
unfortuFiately have no page-headings. This is ncutral- 
isi‘d in the ('ase of tables printed across the breadth of 
the p:ige and only caus(‘S delay in referring to the tables 
which are printed across the length of the page. A 
more serious defect is that the volume under notice 
(like most of the others) is numbered aw'kw?lrdly in 
the middle of the page at the bottom, so that it is 
lu'cessary to make a (‘omj)lete opening in order to see 
the number, instead of merely flicking the top outer 
corner. II. R. M. 

Our Bookshelf. 

A Survey of the Fauna of Iraq : M animals y Birds, 
Reptiles, etc. Made by i^iembcrs of the Mesopotamia 
hvxpeditionary Force ‘‘ L),’^ 1915-1919. Pp. xx-f 
404 I 20 plates. (Bombay ; Bombay Natural His- 
tory Soc iety ; Basra and Baghdad : The^ Times 
Print ing and Publishing Co., Ltd. ; London : Dulau 
and (\)., Ltd., n.d.) ioa*. net. 

Till: study of the survey of the fauna of Iraq is a con- 
viiK'ing proof that the interest in .systematic zoology is 
still well maintained in Great Britain. It is really very 
remarkable that notwithstanding the hardships and 
discomforts c^f the campaign in Mesopotamia, no lesj 
tlian eighty-four of the members of the British Expedi- 
tiemary Force “ D were keen enough to collect and 
observ e the animals of the country through which they 
[)assed or in which they fought. 

The papers which constitute this volume were first 
published in the Journal of the Natural History Society 
of Bombay , and are now reprinted and published with 
the authority of the Iraq Government. They deal 
with the mammalia, birds, reptiles, insects, myriapoda, 
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and Crustacea that were collected during, the years 
1915-1919. The only large grouyjs of terrestrial or 
freshwater animals that are not ifichided in the volume 
arc the mollusca, arachnida, and fishes. It would be 
interesting to know if material belonging to these groups 
were also collected and will be described in later papers. 

With a book of such great value and varied interest 
it is impossible, in a short notice, to convey a just 
appreciation of its manifold merits. To some natural- 
ists the papers on the birds by Buxton and Ticehurst 
will appeal most strongly. Dr. Buxton’s notes on the 
avi-fyiuna of Northern and Western Persia are par- 
ticularly interesting and well written, giving a very 
vivid impression of the birds that may be seen in a 
journey througli the country by any traveller who 
jxissesses the keen sight and knowledge of a trained and 
gifted ornithologist. Dr. Ticehurst’s contribution on 
the birds of Mesopotamia, with its more detailed 
account of the species, including most interesting notes 
on their habits, nests, and eggs, is rendered more 
fascinating by some remarkably good photographs of 
the nesting places of many of .the birds. 

To others the more aj:tractive papers will be those of 
Col. Picle on the butterflies. Here, again, the author 
is not content to give a simple list of species in the 
collection, but adds many valuable notes on variation 
and habits. The naturalist who is not a profcjssed 
entomologist will read with much interest, for example, 
the three pages of notes on the well-known swallow-tail 
Papilio machaon. 

In selecting these two series of papers for special 
mention, we have no wish to underrate the value and 
importance of the others in this volume. Every [laper 
has been written by a well-known authority in his 
group, and, so far as we can judge, it has been treated 
with the greatest possible accuracy and care. 

We can only congratulate the many authors and 
collectors on the production of such a remarkable and 
valuable work. 

Leaves from the Golden Bough. Culled by Lady Frazer. 

Pp, xii-l-249 + 16 plates. (London: Macmillan and 

Co., Ltd., 1924.) los. 6d. net. 

It was a happy idea of .Lady Frazer’s to transform 
by a few magical touenes the learned treatise of 
anthropology into a fascinating book of stories for 
children. It is remarkable how readily young folk 
will respond to good literature, to true talent and to 
real wisdom. Any one who wishes can convince himself 
by experiment of this fact by observing how children 
of four years onwards will listen with delight to 
properly chosen passages from Homer, Shakespeare, 
and Cervantes. Frazer’s Golden Bough ” contains 
the most universal and catholic collection of stories, 
customs, and practices, and these in illustration of 
some of the most dramatic and mysterious aspects of 
human nature ; and it is told with a iinifjue charm 
and power by the illustrious author. From this 
masterpiece of literature and science, Lady Frazer 
has judiciously selected a number of appropriate 
incidents which will impress once for all on the young 
mind the most important facts of anthropology. The 
child will be keenly interested to hear what the mistletoe 
bough really means in the Christmas festivities and 
what it meant to our ancestors. He will follow eagerly 
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the strange adventures of ancient heroes of Greece, of 
the semi-animal gods of Egypt, the sagas of Teutons 
and the folk-tales from five continents and numberless 
islands. 

The wide range, the extreme variety of local colour, 
the flavour of the distant, of the primeval and of the 
exotic', so wonderfully preserved by Sir James Frazer, 
will be a delight to every young reader who, as we 
know, is so susceptible to the lure of the remote and 
fantastic. What makes this book uni(|ue, however, 
is not its harvest of folk-lore, but the accounts of 
belief and custom which form the bulk of the sejected 
passages. 'I'lie child finds himself in real intimacy with 
Red Indians and their hunting expeditions and lodge 
festivals, with South Sea Islanders in their fishing and 
floral dances, with the hairy Ainu of Japan worshipping 
the bear. Moving through the wonderful landscapes 
of the world, tasting of genuine savage lifejt sharing 
the lielicfs of all ages and all races, the child will 
recei\c‘ at the same time an excellent foundation for 
his future Juimanism. The pleasing illustrations by 
Mr. TI. M. II rock add another touch of life to these 
entrancing pages. 

2 ' he IMortalily of Annuitants , igoo-i()2o : Investigation 
and 'rabies. I 3 y W. Palin Elderton and H. J. P. 
Oakley. (Published on behalf of the Institute of 
Actuaries and the Faculty of Actuaries in Scotland.) 
Pp. iv -1-207. (London: C, and E. Layton, 1924.) 
42.V. net. 

Messrs. Elderton and Oakley have given an account 
of their investigation into the mortality of annuitants 
as asc ertained from data supplied by the leading Life 
Offices ill Great Britain. The investigation covers the 
period 1900-1920, whereas the tables previously in use 
related to the years 1863-1893. A striking decrease is 
shown in the rates of mortality of both men and women, 
and this fall in the rate of mortality has led the authors 
to propose a method of forecasting the mortality likely 
to jirevail in the future. For this purpose they assume 
that the rate of mortality applicable to a given age- 
group can be expressed in the form where x is 

the calendar year in which the annuity is purchased. 

I'lie constant A for any age-group thus represents 
the figure to which the rate of mortality will ultimately 
fall. This is taken arbitrarily at 63 per cent, of the 
1900-1920 rate, and the required value of the fore- 
casted rate of mortal^ is then found by logarithmic 
exterpolation from the values given by the 1863-1893, 
and the 1900-1920 data, the assumed year of purchase 
being calculated for each age-group from the average 
duration of contracts in force. For example, in the 
age-group 80-84, where the average duration is 16 years, 
the forecasted rate of mortality for those ages, in respect 
of an annuity purchased in the year 1^25, is that 
applicable to the year 1941, and this average rate iH 
apparently taken whether the annuity be purchased at . 
the age of 40 or at 80. In the result it would seem that 
the method must tend to overstate somewhat the pro- 
jected annuity values at the older ages. ■ 

The book concludes with the usual adjusted life tables 
and monetary tables for single and joint lives. It will, 
be of the greatest value to all who require an up-to-date . 
mortality experience of a sheltered class. , 
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A Treatise on Light. By Dr. R. A. Houstoun. New 
edition. Pp. 'xi -I- 486 -f- 3 plates. (London: Long- 
mans, Green and Co., 1924.) 12s. bd. net. 

Dr. IJoustoun’s text-book, which was first published in 
1915, has achieved a wide and well-deserved popularity, 
and the present edition is. supplemented by a short 
additional chapter on Recent Advances.” Frankly, 
it is a disappointing chapter. First, the interfero- 
metric determination of the angular diameters (jf stars 
is briefly treated from an elementary point of view, then 
half a page is rather unnecessarily expended on de- 
scriptions of half- watt and neon lamps. There follows 
an account of the verification of Einstein’s predicted 
gravitational deflexion of light, but no mention is made 
of the application of* the theory in connexion with the 
fine structure of spectral lines. The quantum theory is 
next discussed. This is admittedly a difficult matter 
to expound in the space of a page, but even so Dr. 
Houstoun might have given us a more inspiring survey 
of this fascinating subject. Even the most impenitent 
classicist should be capable of appreciating the remark- 
able achievements of the quantum theory, and one 
cannot help feeling that the bald and unilluminating 
account here presented is unworthy of the rest of the 
book. Further, in the final section, which i.s entitled 
Moseley’s Work on X-ray Spectra,” a statement 
occurs which can scarcely pass unchallenged. It is 
that'^ the examination of spectra in the visible region 
and near ultra-violet, while affording many interesting 
results, has not been fruitful as regards the structure 
of the atom or the mechanism of the production of 
spectra itself.” After this, it is not so surprising to 
find no mention of Bohr anywdiere. 

It is greatly to be hoped that in a future edition a 
more adequate treatment of these matters will be 
attempted. At the same time. Dr. Houstoun should 
take the opportunity of rewriting the account of 
spectral series on pp. 271-275, which is now completely 
out-of-date. 

Cancer : its Causation, Prevention and Cure. By Dr. 
JolinHarger. Pp. xv+139. (Liverpool : C. Tinling 
and Co., Ltd., 1924.) ^s. 

Until the cause of cancer is discovered, it will 
remain common ground for ill-informed persons to 
express their views. The most recent amateur recruit 
to the cancer problem is Dr. John Ilarger — apparently 
a chemist — who considers that as such he lias had a 
“ precious legacy,” handed to him by Pasteur, namely, 
the right to interfere in matters of logic, especially 
when applied to subjects treating of disease.” In 
spite of the statement (p. 132) that “ This lega('y 
we must guard and use with discretion, lest it be 
besmirched by our blundering,” his book might be 
described as a compendium of erroneous and useless 
elementary anatomical, physiological, and pathological 
data. In an amusing glossary we find “ Atrium 
(the open court). — The auricular parts of the heart.” 

“ Cervix” is said to be the “ neck of an organ, etc.” 

“ Fibrin ” is defined as the “ protein in the fibrous 
parts of the body and in the membranes, iiill walls, 
etc,” The suprarenal capsule is a “small attachment 
to. and' above each kidney.” We are also told that. 
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in cancer patients^ “ the red blood corpuscles possess 
nuclei, wliif:h is not the case in normal health. 

It is dithciilt to maJvC out the author’s real view- 
point on ( ancer, but apparently it has something to 
do witli fliet, ife extols the virtues of Dr. R. Bell, 
Air. Forbes Ross, and Dr. J(din .Shaw; and accepts in 
j)art their vcr\^ diverse tlieories. Jncidcntally, he is 
critical of Mr. Kllis Barker and surgeons. 

Ore Dressing: Principles and Practice. By Prof. 
'I’hcfxlore Simons. I^p. xviii 4 * 292. (London : 
M.'Ciraw-llill J^iblishing Co., Ltd., 1924.) i^s. 6 d. 
net. 

'ri,.vr nooKs of ore dressing are frequently little more 
than extracts from makers’ catalogues. The volume 
by I’rof. .SinKjns is of a different character. It gives 
the usual destriptions of plant, but enters more fully 
ifito the j)rincipi(‘s of tlv proce.s.ses of separation and 
deals quantitatively with the theoretical and practical 
limits of concentration, and with th(* theory of grinding. 
It is readabh^ and should be found e.xceedingly useful 
b\' metallurgists in general. The subject of flotation 
is rather briefly treated, and the theory, of such 
n markablo scientific interest, is only alluded to, the 
reason being given that sex'orrd important works 
devoted entirely to flotation have been published 
re<'i‘nlly. Alagnetic separation might with advantage 
ha\e been treated more fully. It is extremely im- 
portant, and the apjiaratu.s figured and described is 
only one of many ellieiont types. Tt is unfortunate 
this subject should not have been treated with 
the same fulness as the mechanical processes, as the 
applications of magnetic', separation are continually 
increasing. Should a further edition of the book be 
n(|uired, several sections might be expanded with 
advantage without altering llic general character of 
the work or injuring its readable (juality. 

C. IL D. 

The Slnicture of Mailer. By Dr. J. A. Cranston. 
(Manuals of I’ure and Applied Chemistry.) Pp. xvi 
t 196. (London, Glasgow and Bombay: Blackie 
and Son, Ltd., 1924.) i2.v. (id. net. 

Most of the books dealing with the structure of matter 
have been written rather for the physicist than for the 
chemist, and there was room for a simple yet sufliciently 
detailed aeeount of the subject treated from the 
«'liemical point of view. Dr. (’ranston would seem to 
ha\ c lilled this gap very successfully, lie gives a pre- 
liminary account of the determination of the nia.ss and 
charge of the electron, of radioactivity^ atomic numbers, 
isotopes, and crystal structure, in all cases giving ade- 
(juate dcscri])tions of the experimental methods, and 
then \>roeeeds to discuss the various atom models, and 
tlie xalenc'v theory of Langmuir. The space devoted 
to the Bohr atom may seem inadequate, but it imi.st be, 
('olifes.scd that its ('hemical aj)plieations are still ^'ague 
and that Langmuir’s ideas, although probably less 
j)lnsically sound, seem to afford greater assistance in 
this liehl. This part of the subject is well explained, 
'rhe book is attractively illustrated, and references for 
lurtla'i* reading are given. Both teachers and students 
of chemist rv will welcome Dr. Cranston’s quietly 
written book as the best for their purpose which has 
>et appeared. 
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Practical Calculus for Home Study. By Brof. C. I. 
Palmer. Pp. xx + 443. (London: McGraw-Hill 

Publishing Co., Ltd., 1924.) 15.9. net. 

This book is professedly written for the practical man 
who, having already a considerable knowledge of 
subjects that lend themselves to mathematical formula- 
tion and discussion, has yet a very indifferent mathe- 
matical equipment. For success in its purpose such 
a book must satisfy tw'o requirements. It must, in 
the first place, continuously correlate each complete 
step in the analysis with concrete problems of practical 
signifircance, so that the reader may feel at no stage 
that he has lost touch with his solid ground. In the 
second place, the development of the subject must fit 
into a general scheme in order that tlie existence of 
wider fields of inquiry may not l)e obscured. Tlie 
present volume, with effectively the same range as 
most elementary text-\)Ooks on calculus, fulfils the 
first of tJicse rcquircmenls with a considerable measure 
of success, practical cxamjilcs being taken from almost 
all branches of physics and engineering, besides those 
of a purely mathematical iiatun*! To satisfy the second 
requirement is much moi^j dirficult in the circumstances, 
and the author has at any rate made it apparent that 
he is alive to its importance. 

(1) Technique of Tissue Culture “ in Vilro.^' By 

T. vS. P. Strangcwvays. Pp. xii + So. (Cambridge: 
W. Heffcr and Sons, Ltd., 1924.) ^s. (id. net. 

(2) Tissue Culture in Relation to Growth and Differentia- 

tion. By T. S. P. Strangeways. Pp. x + 50 + 4 
plates. (Cambridge : W. Ilcffer and Sons, Ltd., 
X924.) $s. net, 

(i) For some time the author has beiMi known as a 
most successful cultivator of living tissues in vitro. 1 lis 
small book describes in the minutest details his tech- 
nique, and is a notable contribution to the subject ; 
it is invaluable to those who wish to follow this promis- 
ing line of work. 

(2) It is not quite easy to understand wlyy this 
booklet w^as separated as a fragment from the author’s 
other work described above, and why its dimensions 
should be different. It deals with observations of 
tissue cultures and their possible significance in relation 
to growth and differentiation. The author’s meaning 
is not ahvays apparent, and in some places tin* writing 
is involved, but the book must he ranked as an im- 
portant if short contribution to a fundamental subject 
of biology. * 

Problems of Belief. By Dr. F. C. S. Schiller. (Library 
of Philosophy and Religion.) Pp. 194. (London : 
ITodder and Stoughton, Ltd., n.d.) 3.9. (id. net. 

Dr. Sciiillrr’s little book is a serious contribution to 
a large philosophical problem. The author’s irre- 
pressible humour enlivens the subject and prevents it 
being for a moment dull. Some years ago, Dr. Schiller 
sent out a questionnaire with the view of discovering 
ho\v far the desire for a future life is general, and how' 
far, in those who acknowledge it, it is modified by the 
conditions they attach to it. Many of the answers 
were surprising and not a few entertaining. An 
appendix inserted in the middle of the book gives an 
account of this interesting experiment. 
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Letters to the Editor. 

[ T/it' Eiiiior docs fiot hold himself responsible for 
opinions expressed by his correspondenls. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected mannscripts intended for 
this or any other part of Xa'I URE. No notice is 
taken of a?ionymous communii ations.'\ 

The Influence of the Degree of Instability on the 
Phenomena of Round Liquid Columns.^ 

The instability of round li([iiid jets was noticed 
and described by Savart,^ Magnus, “ Plateau,^ and 
others. The criterion of instability was gi\^ii by 
Plateau as 


where \ is the “ wave-length/' measured along a 
portion of the jet where the diameter is d. Or, in 
words, the jet is unstable when the wave-length is 
greater than the circumference. 

This criterion depends only upon the tension of the 
surface and apj^lics to any round column of fluid 
bounded by such a surface. Thus Boys ® demon- 
strated this instability by a purely static experiment, 
in which a soap Jihn was stretched bctw’cen the 
circumferences of two equal and coaxial rings, and 
these were drawn apart along their common axis. 
The iilin collapsed when the distance bet^veen the 
rings was equal to the circumference of either. 

TJie late J.ord Kajdeigh recognised that the question 
whether or not an actual jet breaks up in the allotted 
time, depends also on the time rate of its collapse, and 
thus on physical and geometrical properties of the 
Jet other than its surface tension. This fact seems, 
however, to have been overlooked by many others. 
It seems worth while, therefore, to emphasise its 
significance by a few illustrations of phenomena that 
<lepend on this consideration for their explanation. 
The purpose of the present communication is to furnish 
these illustrations and to put thU factors on which this 
rate depends, deduced by Rayleigh, into more con- 
venient form for study. 

In Rayleigh's treatment ® external forces were 
neglected, as was any uniform forward motion 
common to all parts of the jet. The jet was thus 
treated as an infinitely long cylinder of liquid initially 
in et[uilibrium under the action of the tension of its 
envelope. The disturbances by which this equilibrium 
was upset were assumed to act independently of one 
another. The change in potential energy, caused by 
a given disturbance, was computed from geometrical 
considerations, wdiile the kinetic energy, due to the 
motion of the liquid caused by the disturbance, was 
evaluated on the assumption that a velocity potential 
existed. Ai)plication of I^agrange's generalised equa- 
tions of motion then gave the differential equation 
staling the time rate of variation of a, the ** ampli- 
tude " of the disturbance. The solution of the 
equation was found to be 

.... (2) 

where e is the Naperian base, 

• • • • • < 3)1 

* Published by permi'ision of the Director of the Bureau of Standards of 
the U.S. Departmont of Commerce. 

■ Sav.'irt, Ann. dc Chitn., 53, 337 i 1833. 

“ Magnus, Phil. Mag., 18, x6i, 1859. 

* Plateau, “ Slatiquc cxperimentale et Iheorique dcs liquides soumis aux 
feculcs forces molcculaires,” Paris 1S73. (Access to Plateatvs original memoir 
has uol been obtained. References and quotations are taken from Lord. 
Rfiyleigh’s papers.) 

^ Jloys, “ Soap Bubbles,” p. 79, 1902. 

* Rayleigh, Proc. Lon. Math, Sac., 10, 4, 1879 ; Proc. Roy. Soc., 29, 71, 


In (3) T, p, d denote surface tension, density, and 
diameter, respectively ; 

and . . (4) 

Here z^-^rd/X (5) 

and 

= i + + + ■ • • etc. (0) 

Aside from the factor (i - z’^), the rest of the second 
member of (4) is real and positive ; hence q is real 
if and imaginary if X'^rrd. Imaginary values of 
q correspond to stable oscillations of cross section, but 
when X so that q is real, the amplitude a increases 
continually,’ until, when a — dj'i the jet breaks up into 
drops, the rapidity of this collapse in- 
creasing with q. 

Now it is seen from (3) that the value 
of q, for a given liquid, is determined 
by two factors : (a) it increases as d 
decreases ; (&) it increases as F(2:) in- 
creases. A necessary accompaniment 
to the study of the phenomena of any 
jet is, therefore, a study of these two 
factors. 

As to (a), the increase in q, being 50 
per cent, greater than the decrease in d 
'Which causes it, can be readily com- 
puted once the change in d is known. 

Unfortunately this latter is often diffi- 
cult to determine in the case of a jet ; 
but it is often possible to get an 
approximate idea of tliis change, and 
even this should be considered in lUny 1 
attempted explanation of given jet ' 

phenomena, rouiui fiiUMK 

Tig. I IS a typical spark photograph liquM jti. 
of a round jet of water, falling verti- 
cally. The orifice chamber was influenced by an 
electrically driven tuning-fork, the energy of which 
was propagated in a direction parallel to tlic axis 
of the jet. The fork frequency (n), head causing 
ejfflujv ^i), and jet diameter (d) were mutually adjusted 
to satisfy the inequality 



I'll,, i. - I'hc 
< olI:tps<* of a 
rouiul f.illiiiib: 
liquid ji i. 
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Therefore, since the vibrations served merely to 
regularise the disintegration process, and since this 
photograph is typical of the form of the jet at any 
instant, it may be taken as picturing, at intervals of \, 
the progress of a disintegrating disturbance impressed 
at the root of the jet. 

We note the formation of an indentation in the 
surface, due to the vibration. This soon grows into a 
ligament separating the swellinj<s of the main jet. 
This ligament, having a X/^i ratio greater than w, is 
unstable, and collapses in the manner indicated above. 
But its degree of instability is very high, on account 
of its small diameter. Further, since the ligiiincnt is 
getting progressively finer, its degree of instability is 
at the same time increasing, q is, therefore, an 
implicit increasing function of /. The ligament thus 
collapses in a shorter time than would be required for 
a to equal the jet radius if q were determined only by 
the initial dimensions of the jet, and a small drop is 
formed between each pair of larger drops. 

Now Rayleigh, in discussing ® the cause of the 
reflections of the small drops between the large drops, 
which is made evident by stroboscopic e.xaminaiion, 

* q can only be poiitivc if real, since such div|ilacc*monf.s c.uise a df crease 
of surface. 

• Rayleigh, Rnc. Brit., iilh Ed., 5, 271, Art. on ” Capillary Action.” 
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and by the fact that, in a horizontal jet, the small 
drops arc thrown out of the vertical plane containing 
the main jet, says that this is caused by the ligament 
being in a more advanced stage of its development at 
its front end than at its rear, thus causing an initial 
collision between each small drop and the large drop 
following. Considering the facts just mentioned, this 
explanaticni ^eenis quite plausible. ^ 

Anotlier rc ded phenomenon is that recorded by‘ 
(^Jlivier." Me observed that, when a drop of water 
fell upon a smoked surface, a fine ligament was formed 
;it r(d)ound, causing a small drop to be projected in a 
(lireclion normal to the surface. This phenomenon 
was ascribed by Ollivier to the fact that the length 
t)[ ihis ligament was greater than its circumference, 
and it was therefore imstaljle. It is not evident, 
however, until we co sider Kayleigh’s work on the 
vaiintion of Ihe rate O' collapse with the diameter of 
tlie li(iuid column, why Ihis ligament collapsed before 
the liijuid at its end could be drawn back into the 
main drop. 

V\e niiisl noAv consider the variation of q with 
\ (L hrom (4) Rayleigh computed enough values of 
!'(;.) to show the existence of a maximum, of vrdue 
at \/<i = 4*5 (approximately). These computa- 
tions have been slightly extended by the writer, and 
the results are shown in convenient graphical form in 
hig. 1, where F(.c:) is plotted as a function of Xjd. It 
should be remembered that q, which measures the- 
di'gree of instability, is directly proportional to F(-3:) 
for a giviMi liciuid and jet diameter. 

I '( . ) is zero for After this instability point is 

passed, the value of F(.s) increases very abruptly, 
'riiis accounts for the possibility of quantitatively 
rt't'oguising the instability ])oint, as in an experiment 
described by the writer.’® . In this connexion it should 
be noted that since the experimental recognition of the 
instability point depends on tlie particular form of the 
fnnetioii F(xr), the practical application of Plateau's 
criterion is due to Rayleigh’s work. 

A somewhat similar experiment has been described 
by Lord Rayleigh.” He observed the following: 
\Vhen the orifice from which a rising jot issued was 
intbienced by a tuning-fork of proper frequency, the 
jet broke on its upward path. As the vibrations of 
the fork died down, and the initial amplitude Oq con- 
seciuently decreased, the point at which tl\e jet broke 
n>se, but could not be made to pass a certain point, 
which Rayleigh assumed to be the instability point. 
Fn fortunately, he records no quantitative data, so 
that one cannot say from these observations whether 
the (longth/diamefer) ratio for this point was tt or 
some slightly greater number. 

The maximum of the curve is not at all sharp. Now 
ill some of Savatl’s experiments the fall of the drops 
forinod from a jet influenced the orifice chamber, and 
l luis deteriuiiicd tlie further rupture of the jet. Under 
such conditions, after the lapse of a short time, the jet 
collapst'S in i\ regular manner, (|uite similar to Fig. i. 
r>ut such a jet should pick out a value of Xfd corre- 
spoiuling to the maximum of Fig. 2. Now Plateau, 
reasoning from Savart'.s results, found 4-38 as the 
\!d ratio for this point. Consulting Fig. 2, it is seen 
that tlie ordinate value at this point is insignificantly 
ditlereht from that at X/f/--4*5. Hence it is evident 
that this is a contradiction neither of the accuracy 
of Savart’s experimental work nor of Rayleigh^ 
theoretical work. 

I'or values of Xjd greater than that corresponding 
to the iiiaxiinum of l‘‘(r) the curve slopes down very 
giMitly. Now it is an experimental fact that gravity 

• Olliviri, Jnu. lie Chint. ct »/f Vhys., lo, 313, 1907. 

(..x-stlcinaix, I'hys. AVj',. .»i, 709, 19^3. 

’* K.xyloi;:li. Troo. Roy. Sor., 34, 130, iSSj. 
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has but slight effect on the phenomena in a falling jet, 
when x/d is initially greater than 4*5. In such a jet, 
gravity causes an increase in the X/d ratio of a liga- 
ment and a corresponding decrease in d. These have 
opposing effects on q. The increase in q due to 
decrease in d slightly exceeds the decrease in q due to 
increase in XJd ratio, and the jet breaks sooner than it 
would according to Rayleigh’s treatment, which 
neglects gravity. 

The above quotations could be multiplied almost 
indefinitely, as will be evident to those familiar with 
the literature on the subject. It is thought that they 
furnish the illustrations desired. 

It should be noted that we have here one example of 



a useful principle, which, while quite obvious, does not 
seem always to receive the attention it merits. It is 
this : 

Static criteria of stability, such as Plateau’s criterion 
mentioned above, are sufficient only in purely static 
phenomena, where ample time is available for the 
instability to predominate. In dynamic cases, at 
least three things must be considered : (i) the static 
criterion of stability ",^(2) the degree of instability, as 
determined by (a) the disturbances by which equili- 
brium is upset ; (&) the changes through which the 
system under investigation will pass while the in- 
stability is acting ; (3) other forces that may act 

simultaneously. All of which is summarised in the 
question : Has the instability a cbance to proflucc its 
effect before something else happens ? 

R. A. Castleman, jun. 

Bureau of Standards, 

Washington, 

October 28. 


Electronic States of the GN Molecule. 

Comparatively little attention has been paid as 
yet to the electronic changes involved in the emission 
of band spectra. In line spectra the study of re- 
sonance potentials, of absorption spectra, and of 
thermal excitation, have all been fruitful in the 
determination of electron levels. Low-temperature 
absorption spectra obviously involve as their less 
excited electfonic state the normal state of the absorb- 
ing atom, or molecule. Lines, or bands, thermally 
excited at moderate temperatures, necessarily involve 
transitions from moderately excited states, very often 
to the normal state of the emitter. Familiar examples 
of band spectra so excited arc the flame spectra of 
the alkaline earth and copper halides, and of boric 
oxide ; probably many, perhaps all, these involve as 
an end state the normal state of the emitting molecule ; 
the fact that these bands have not been observed in 
absorption may>be ascribed to the impossibility of 
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obtaining ,, the emitting molecules in sufficient con- 
centration in the vapour state at ordinary tem- 
perature. 

An examination of the CN bands with these points 
in mind gives interesting results. The long dispute » 
as to whether carbon in addition to nitrogen is 
required for the emission of these bands seems now to 
have been decided in the affirmative.*** Without 
attempting to review the evidence, the following 
important points may be noted : (i) The supposed 
relation between the constants of the red CN bands 
and of the first positive nitrogen bands has recently 
been disproved * by Birge ; (2) the (red and violet) 
CN bands appear in active nitrogen when, andL only 
when, carbon compounds are admitted * ; (3) accord- 
ing to Frcundlich and Hochheim,* when nitrogen is 
heated to 2ioo°-22oo‘^ C. in a graphite tube, the violet 
CN bands are emitted in great intensity (according to 
A. S. King ^ tiiey also appear in absorption at slightly 
higher temjierat ures — about 2500® C.), but are com- 
pletely absent when nitrogen is heated to the saim 
temperature in a tungsten furnace ; in this work the 
red CN bands were not looked for. Evidently in the 
presence of nitrogen and carbon above 2000® C., some 
compound is present which can be excited thermally 
to the emission of the bands. Since the band struc- 
ture is ttiat of a dicitomic emitter, this compound 
must be CN,® 

The red and violet CN bands, as was shown by 
TTeurlinger, have a common final electronic state. 
The latter, it can now be stated, is in all probability 
the normal state of the CN molecule. The thermal 
excitation of tlie violet CN bands at the moderate 
temperature of 2100° C., in spite of the undoubtedly 
very small concentration (see below) of CN molecules, 
is satisfactory evidence of this. The red and violet 
bands, respectively, correspond then to electronic 
resonance potentials of 1*78 and 3*18 volts. The 
sudden appearance of the bands in emission and 
absox'ption above 2000°, however, requires explana- 
tion. One would expect CN ^o be formed by the 
dissociation of (CN)2 at high temperatures. This does 
not occur appreciably, however, at or below about 
800^" C.’ The matter cannot be investigated experi- 
mentally above this temperature, since (CN)^ begins 
to decompose into carbon and nitrogen.’ , 

The concentration of (CNJg in equilibrium with 
carbon and nitrogen must, in fact, from thermo- 
dynamic calculations, be excessively small at all low 
and moderate?, and perhaps even at the highest,, 
temperatures.® The equilibrium concentration of CN 
at low temperatures must be very much smaller still,* 
but may be expected to increase with temperature, 
probably more rapidly than that of (CN)2. Apparently 
above 2 too” it becomes sufficient for appreciable 
absorption and emission of the violet CN bands. 
Brcsumably it continues to increase with the tempera- 
ture, perhaps until CN becomes a relatively abundant 
molecular species. The great intensity of the CN 
bands in the carbon arc (temperature about 4000” C.) 

^ This is summarised in*'Kayseris ** Handbuch der Spckttoscople,** 
Vols. 5, 7. 

■ R. T. Birge, paper before Am. Phys. Soc. : abstr., Phys, Rev., 83, 294 

(1924). 9 

“ t:f. Lord Rayleigh and Prof. A. Fowler, Proc. Roy. Soc., 86 a, 113 {1912) ; 
Lord Rayleigh, ibid., io2a, 453 (1923). 

* E. L'rcuiidlich and E. Hochheim, Zeit. f. Phys,, aO, 102 (1924). 

* A. S. King, Asirophys. Jour., 53, 161 {1921)', R. T.. Birge, Astrophys. 
Jtmr., 55, 273 (T922). 

* l ilt? fact that neither (CN)8 nor IICN absorbs these bands — ^both axe 
rolourless may aRo be noted in favour of CN. Also, the presence of 
Hj III the arc, causing HCN formation, diminishes the intensity of the CN ' 

bands. 

■ Cf. refs, in Abegg, “ Mandbuch dcr anorg. Chemie.” 

"Lewis and Randall, “Thermodynamics’* (McGraw-Hill Co., 1923),’.; 
pp. 50 - 2 - 1 - The exibtence of {CN)^ at low temperatures must evidently De\' 
ascribed to a iu*gligiblc docoiupobitiou rate. ,r, 

® This is shown by the non -dissocial ion of (CN), below 800* C., .supp9#ed.^. 
by the non-appearance of CN as a chemical entity .at ordinary temperat^l^^, 
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is well known. The bands also appear in absorption 
in the sun and some of the stars. The low resonance 
potentials of CN indicate, however, a low ionisation 
potential, so that it is likely that CN is largely ionised 
at the higher stellar temperatures. 

Robert S. Mulliken, 
National Research Fellow. 
% Jefferson Physical Laboratory, 

Harvard University. 

Spectral Theory and the Origin of the 
Nebulium Lines. 

The fact that the so-called nebulium lines are found 
to be associated with hydrogen and helium lines only, 
has frequently been taken as an indication that these 
lines are somehow emitted by hydrogen or lielium, 
although it has been a groat difficulty for this hypo- 
thesis that terrestrial experitnents always have failed 
to reveal the lines. The physical conditions prevailing 
in nebulae are very probably characterised by exceecl- 
ingly low density combit\ed with the absence ot nearly 
all possible sorts of disturbing intluences, apart from a 
field of radiation which, however, in only a few cases 
can be comparable in intensity to that of faint moon- 
light. Similar conditions of low density may a/so ho 
essential characteristics of the outer atmospJieres of 
long period variables, of the solar chromosphere, and 
the upper atmo.sphcre of the earth, in all places of 
which there appear spectral lines of unknown origin or 
under anomalous conditions of excitation. 

If the suggestion is true that the appearance of the 
nebulium lines, etc., is due to absence of disturbing 
influences, atomic tlicory would suggest that these 
lines were connected with a faint mctastability of 
certain possible quantum states of the atoms wliich, 
under ordinary experimental conditions, is so small 
that it is broken down by interaction between tlie 
molecules in the gas or by the electric current applied. 
As to hydrogen in an atomic state, there appears to be 
no possibility left open for emission of lines wliich flo 
not fit into the ordinary Balmcr formula. It is, how- 
ever, of great interest in this connexion tJiat the 2i 
state of the hydrogen atom is exceptional as regards 
stability, as the transition 21^1^ to the normal 
state is excluded by the selection principle. 'J'hc 
stability of this state depends upon the fact that the 
relativity modifications in the motion of tJie electron 
are equivalent to the existence of a small additional 
central field necessitating the introduction of the 
azimuthal quantum number k and restricting transi- 
tions to such where k changes by + i or - r. If the 
2 1 state really po.ssesses some iiietastability in hydro- 
gen it must be the case to an enhanced degree for 
helium atoms with one electron only ; and similar 
cases are to be fou.id for the 2S term of the parhelia m 
spectrum as well as for other spectra. (Cf. the 
calcium spark spectrum.) 

Ordinarily, we expect that, in any recombination 
process between a positive ion and a free electron, the 
Ion will in the ^overwhelming number of cases be in a 
normal stable ^ate, while the outer electron occujfies 
successive quantum states of the atom, l-'or the 
special cas^ in which the ion possesses metastable slates, 
as is expectedly the case in helium, the binding process 
may perhaps take place to a large extent while the 

Cf. A. Fowler and H. Shaw, Proc. Roy. .Soc., 86a, 118 (191-2). The 
Appearance of the CN bands in comets, presumably at low (us 

‘n active nitrogen), may reasonably be attributed to the aciidu ot j-lcclron 
bombardment or high-frequency radiation on C- and N contuiMing com- 
lounds whicli may be present. 

** There is considerable evidence of an analogy between CN and BO, 
jotb chemically unsaturated “ odd molenilc';,’’ and the Na atom. Thi'-, 
will be discussed elsewhere. It may be noted hero, however, that in all 
.hrcc cases there arc nine electrons in addition to the nuclei and K elec.trons, 

Ad in all the resonance potentials arc low. 
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atom, njjiirt I’lom tlic nutcr f |f( tron, shll persists in a 
Jiij^lier (|u:iMlnin s1;itc’. in Ilu* special c.isc tjl heJiiini, 
\\ «.* '-ihoiild llius cxj)' * ! I Ill'll .1 lice eli'i'lroii niij^ht 
Ixnitn 1 w liile 1 Ilf iniifr elfftroii j fsidcs in a Jj (piaiitnm 
stntf. I Im* spriUiil lint s (Miiiltftl in siirli a hvpo- 
Uiclii.il hindint^ pnx f-^s w oiild bf ilifTercMit from any 
Jiiic-n tir . oinbiii.ilions in ilie oidinary lidiiiin sj)ccfnim 
anti wtMild |ii'd (.onslilntc a clinraclorislir sperlruni 
cinillfd b\- hfimin nn<lt*r conditions of a strong 
ioni-^alion and t‘\i fssi\'C“ly low diMisity. 

It wnnid thus apjiear lliat flu; theoretical })Ossi- 
lal/iifs <»1 I hr nrhiilniin sjU'ctniin lieiii" diu‘ to iieliuin 
aif not \ ft r\haiislt‘d. 'I lie possible existence of a ineta- 
.itatr of Indro.^en would further help malcrially 
in iindrisiandni}; how hydrof^en can show" a marked 
df'Mfe til ionisation under the very feelile conditions 
of fxcitalion in nebuhe, a fact which is evidenced by a 
niaikf'd finission of (.oniinuons radiation at the heatl 
ol I Ilf I ’.diner stn ies obserxed in several ])ianetaries. 
d his lilt I a ml the concordant complete absence of any 
li.uc ol the hvdro^en many line spectrum seem also 
to oiler dillicnllii's to all theories ascribing tlie nebular 
lines to imdet'ular ('ornpuumls of hydrogen and helimn, 
an idea which oth(‘rwise would be in harmony with 
the al)o\e trend of thoughts. (C'f. 11. Id. Plaskett, 
Naii io., Sept. 15, ig23, j). 302.) 

S. Kosskland. 

Mount Wilson Observatory, 

Noxmnber S. 


I’olarisation of the Lifilit of Rainbows. 

I i' is {|uite w(dl known that the failure of Idrewster’s 
law in t he c ase of se\ eral snbslanees is due to unavoid- 
able nnjiei lections in the polish of the surface.^. Several 
years ago the late Lord Kaxleigh showed, by mechan- 
ical separation of surface impurities of water kept in 
a long metal trough, that Bnwvster’s law did hold good 
in (he ease of water treated in this way. 

( )ii the morning of August 2p, 102, (, at about 
().i5 \.M.. when the sun was about abov'e the 
hori/oii, a strong judmary bow' attended by its strong 
seioiid.irv with the nsnal colour .seipience was thrown 
on the westward sky. Jnsl Indore the appearance of 
these hows, there had been one or two heavy shoxvers, 
and during Ihc interval the bows were visible it was 
almost inee.ssaiilly drizzling. When examined by a 
nicol, light from the bow a))peared almost completely 
plane ]n)!ari.sed. A.ssuming, then, Brewster’s law, and 
taking 1*33 as the refractive index of xvater for the 
mean ray, we find the angle of incidence is 53” 4' 
anti angle of refraction into the raindrop is 36"" 56' 
approximately, h'or one internal reflection, i.e., in 
the case of a primary boxv, we can calculate the total 
amount of deviation which tlie incident ray suffers. 
It is 138 24', which is about the same as that cal- 
culaled in the usual manner. Now tlie raindrops 
taking part in the production of bows arc for obvious 
reasons free from surface contaminations, and thu*s 
the above observations appear to conlirm in a novel 
way the late Lord Rayleigh’s suggestion that in the 
ras(' of ordinary water, the failure of Brewster’s law 
is due to the attendant surface impurities. 

While the above observations were being made, a 
fresh bow parallel and close to the primary was 
suddenly developed. This had the same colour 
scij lienee as the primary but dilfered from the latter in 
intensity of colour and radius. The colour intensity, 
as judged visually, was slightly less, and the radius 
slight 1 \’ greater, than that of the primary bow. But | 
the most notew'orthy phase of this phenomenon was 
that the new bow gradually approached the primary 
and ultimately merged into it. The whole phenomenon 
took about tw o minutes for its completion. The light 
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I from tlic iu-\\ bow ns well showed nlmost^ eoinplele 
I polari.sation. 

So far as 1 am aware there is no prexious nxord of 
sucti a plieiioinenon, aiul consci|uenlly it is lik(‘Iv to 
excite much interest aiul explan.itorv s])eculai ion. So 
far as 1 kno\x% the txxai primary bows may be t‘\ plained 
by imagining two parallel niin shuxvers Irom txvo 
gradually approaching clouds until one disap] *ears into 
the other. i\ simple iiualitative laboratorx (‘x[)< 
meiit xxith glass spheres tilled xvith xvater, and a strong 
and steady source of white light, appeaiv. to lend 
sup]H)rt to such an explanation. 

I should 1 h‘ much oljligcd if any reader ol Nati-rt. 
wouJtl kimlly cominunicatii to me any olv i rx^at ions 
! he may po.ssess n'garding the pluaiomena describeil 
a])ox'e. (L B. Dmodhar. 

Physies I )('j)artm(‘iit, 

Allahabad University, 

Allahabad, India. 


An Endotropic Fungus in the Gonifcrie. 

Boring an inve.stigalioii on the anatomx' of the 
buds of the ('onifer.e in J023, certain features met 
with suggested the possible jueseiicc of an emiotropic' 
fungus in the living tissifes, but tlie feature seemed so 
unlikely that the matter was not then further ])ursued. 
Researches on the distribution of potassium in the 
tissues of Picca Canadensis last year, by Miss E. S. 
Dowding in this laboratory, again brought to light 
features suggesting the presence of fungal hyplue in 
the bud, and shoxved wdlh certainty the ])resciice of 
an endotropic mycorhiza in the deeper living tissues 
of the root. The im]niry was teikcn up again iji the 
latter part of October, and since then I liax e found a 
fungus present in the living cells of the root, stem 
and bud in the following ti.s.sijes : plicllodcrm, cortex, 
medullary rays, pith ancl cortical tissues of the bud. 

'the mycelium may be present as an exceedingly 
fine system of threads wdiich are seen to penetrate 
the cell walls and may be massed in convolutions 
round the nucleus of the cell ; they may be present 
as short jointed tlircads nearly filling the cells of the 
young root, and in certain li.ssiies of the bud the 
iiypEe may assunui the condition of large coiled 
threads frequently applied to the nucleus of the cell. 
Many of tlie stages m different tissues strongh' re- 
semble the, various conditions of the mycorhiza of 
Thismia A serve described by Groom (Annals of 
Botany, 1S95). An endotropic fungus penetrating the 
living cells of the root, stem and bud has been found 
during the last few days not only in Picea Canadensis 
but also in Larix Laricina, and 1 have good reason to 
suppose that a similar condition also occurs in 
.Pseudotsuga and Abies. That such a condition of 
symbiosis, possibly obligate, should be present in 
some and probably a large number of genera of 
Coniferae on this continent is surprising and opens 
up an extensive field of extremely interesting in- 
vestigation. 

During the last few days an examination of the 
root and stem of Ledum palustre and Vaccinium 
Vitis’-ideea from this district has been made, and an 
endotropic fungus has been found similar to that 
described by Rayner (Annals of Botany, 19 15) in 
European material. An account of the leading 
features of the coniferous material wall be published 
immediately, and a more detailed paper dealing with 
the possible infection of the seed and other matters 
will be published later. Francis J. Lewis. 

Botanical Laboratories, 

University of Alberta, Edmonton, Canada, 

November 12. 
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Molecular Dimensions of Celluloid 

Ki'X’jcntly we have had occasion to make thin films 
of celluloid by the previously known metliod of dis- 
solving the celluloid in amyl acetate and allowing a 
single drop of the solution to fall on a clean water 
surface. With solutions sufficiently dilute, as the 
amyl acetate evaporates interference colours appear in 
practically uniform sheets of colour over the entire 
surface which change from red to violet and then the 
film becomes colourless. Some of these films w’ere 
deposited on opticjilly flat glass and tlieir thickness 
determined by an interferometer method by C. G. 
l^eters, of the Bureau of Standards’ staff. • 

In this manner films so thin as 30 angstroms were 
measured. The solution from which these were de- 
posited contained om* gram of celluloid dissolved in 
four hundred grams of afnyl acetate, 'rhinner films 
than these could not lie measured directly, but those 
made from a solution containing one gram of celluloid 
in eight hundred grams of amyl acetate were suf- 
ficiently- tenacious to liold together and adhere to the 
finger. With still further dilution — one gram of 
celluloid in twelve hundred grams of amyl acetate — 
as the last traces of the amyl acetate evaporated, a 
vibration or quiver was seen to pass over the surface 
of the water and the film siirfultaneously broke into 
minute particles of celluloid. 

Assuming that the films decreased in thickness in 
proportion to the dilution of the solutions, since their 
area remained practiially constant, this means that 
the films which were just too thin to hold together 
were approximately lo angstroms thick. This value 
agrees with that calculated directly from the density 
of celluloid, the concentration of the celluloid solution 
and the area of the film on the water surface. .Since 
the thinnest stable films must have been at least one 
molecule thick, these experiments indicate that the 
molecular complex of celluloid is not more than 10 
angstroms in diameter. This value is in accord with 
similar results obtained on oil films ® and other 
organic substances.® 

Vo LA P. Bakton, Research Associate. 

Franklin L. Hunt, Physicist. 

Bureau of Standards, Washington, D.C. 

November 4. 

Mercury and Helium. 

It is known that under some conditions not clearly 
defined or understood, mercury and helium may 
become so intimately associated that the separation 
of the one from the other is difficult. According to 
prevalent views, helium is a highly inert gas, and is 
therefore incapable of combining with other elements ; 
hence it appears that helium <?an in some way not 
known act as a “ carrier ** of mercury. 

For some years past I have been experimenting 
with mercury and various gases, including hydrogen 
and nitrogen. The results obtained led me to try 
similar experiments with mercury and helium ; these 
last are now almost concluded. Briefly, the findings 
are as follows. Under certain conditions and in 
the presence of an electric glow discharge, mercury 
and helium combine to form mercury helide. The 
helide is a stable compound, and is not readily 
decomposed except at or above a bright red heat. 
As the formation of the helide progresses, a corre- 
sponding decrease in the volume of the helium 
employed takes place. On heating the mixed gases,, 
(helium and helide) to the required temperature, the- 
original volume of the helium is restored. The helide 

^ Published by permission of the Director of the Bureau of Standards of 
the U.S. Department of Commerce. 

• Lord Rayleigh, Phil. Mag.^ 48, 33X (X899). 

* Langmuir, Irving, Journ., Am. Chem. Soc. vol. 39 f p« XB58 (X^X^k 
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is but slightly absorbed by charcoal cooled in licjiiid 
air. The refractive index of the mixture of helium 
and helide, as observed by a Jamin interferometer, 
increases continuously during the formation of the 
compound. When used in a vacuum tube of the 
form employed for spectrum analysis, mercury helide 
is gradually resolved into its elements. At the 
moment of activating the coil, the mercury green line 
(W.L. 54bo*7) is invisible; then as the coil is worked, 
the line, at first faint, steadily increases in strength, 
and in some cases ultimately becomes quite bright. 

Judging from these results, it appears almost certain 
that the associated mercury detected by earlier 
observers, has been present as helide, the conditions 
having been those under wliich that compound could 
be formed. 

1 have not yet carried out a quantitative analysis 
of the mercury helide, but a plan for doing so has 
been made, and is now being perfected. I hope 
shortly to give a detailed account of my work and 
conclusions. J. J. Manlky. 

Daubciiy Laboratory, 

Magdalen College, Oxford. 

November 19. 


Optical Separations and Atomic Numbers. 

It has been recently shown (Millikan and Bow'cn, 
Phys. Rev., 24, 1924) that in optical spectra due to 
atoms having similar electronic configurations, the 
doublet and triplet separations vary according to the 
relativity X-ray formula : 

(lv^K(Z-sy 

wdicre ch is the doublet (or triplet) separation, K is 
(0*365 X 2®)/;^®, n being the total ejuantum number 
appropriate to the orbits giving rise to the separation, 
Z the atomic number, and 5 the screening constant, 
which varies, becoming smaller, for example, in passing 
through Li I, Bell, Bill, CIV. 

This formula has been applied to doublets and 
triplets generally, and the values of obtaincti tabu- 
lated. c3n plotting curves it is found that the values 
of within the same group are directly proportional to 
the atomic number, this proportionality holding also 
for the ionised elements. Moreover, the slopes of the 
graphs are very nearly the same for all groups. So 
far, straight lines have been obtained for groups la, 
Ha, l\b, Wlb, Ha spark, II6 spark ; others are being 
investigated. This linear relationship should be of 
importance in assigning spectral series ; and it is 
being applied in this way. The matter will appear 
shortly in more detail. A. C. Mknzies. 

Pfeysics Laboratories, 

The University, Leeds. 

November 19. 


Eolithic Ornament and Art. 


In the English translation of Prof. Hugo Obermaier’s 
book Fossil Man in Spain (Yale University Press), 
just published, there appears, on page 9, the following 
statement. “ But some — among them Boucher de 
Perthes, Dhar vent, . . . and J. R. Moir, went further, 
•and proclaimed the existence of Eolithic ornament, 
and art.'* 

This, so far as I am concerned, is entirely incorrect. 
I have never proclaimed ” a belief in the existence, 
in any form, of Eolithic ornament and art, nor do 
I believe that evidence which would make such a 
belief inevitable has, as yet, been discovered. 

As Prof. Obermaier's book will, in all probability, 
be widely read by English readers, I regard it as 
necessary to make the above correction. 

; , J. Reid Moir. 
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The Carbon Atom in Crystalline Structure.^ 

Jiy Sir \\'jLLrAM Bragc;, K-B.E.^ F.R.S. 


I T is ohf; of the* .urc jit |)urj)oses of n.‘scardi to be able 
" to exjjlain the j>ropertics of materials in terms of 
the properties of their parts. The division into parts 
may l)e carried to x arious de<^rees of fineness'; and the 
nature of the researcli, its methods and dillieulties, and 
the expel tations of sui'cess will depend on the division 
that is attempted, 'fhe properties of a piece of steel 
may to some extent be explained in terms of the small 
visible* particles, crystalline or not^ of which it is com- 
posed ; the deij;ree of division is determined by the 
power of the microscope, and results of great value are 
obtained within this range. But we may have, as a 
higlier ideal, the hope of explaining the qualities of steel 
in terms of the properties of the atoms of iron and 
carbon and other constituent elements. This division 
is far finer than the other ; but obviously far more 
complete and satisfying. The difficulties arc great, but 
so also will be, we may be sure, the ultimate success. 
Generally it must be our aim to explain the properties 
of all materials in terms of the atoms, remarkably 
limited in kind, of which the world is made. 

Some progress towards the ideal has been made in 
the case of the gas and the liquid -states ; the great 
effort is yet to be made in the case of the solid. The 
moving particles of a gas are free from each other’s 
influence for the most part of their time ; they can be 
treated as projectiles the rare encounters of which are but 
slightly affected by the special and peculiar attractions 
which they exert on each other when very close together. 
The properties of gases arc to a certain extent explain- 
a))le in terms of a pure kinetic theory. Complications 
arise when from any cause the times during which the 
atoms or molecules are under each other’s influence 
become relatively important, and the consequences 
depend on the individual peculiarities. 

So also in the case of liquids much can be explained 
on a purely hydrodynamical theory, especially when the 
tics between atoms and molecules can be dissolved and 
re-formed continually without waste of energy in the 
form of heat, that is to say, when there are no viscosity 
(Tfects. But when viscosity is to be taken account of, 
tlu‘n the peculiar and individual actions of the atoms 
and molecules must be treated as effective. Still more, 
the phenomena of surface tension are direct manifesta- 
tions of the forces that the atoms exert on their neigh- 
bours ; and so in gen ial are all the effects studied by 
the physical chemist. We are yet very far from being 
able to unravel them. 

It is true that the as.sociations and dissolutions of 
chemical action are due directly to the characteristic 
forces exerted i)y the atoms ; and that chemical studies 
afford a most important means of examining them. 
Neverth(‘less, we want more than chemistry gives us it 
we are to reach our object. For example, w^e are far 
from linking up the properties of quartz with the known 
chemistry of silicon and oxygen. 

fn general, wc know very little of the relation Hetw'een 
the properties of the solid material and of the atoms of 
which it is Imilt. Of the relation between the molecule 

' Aildif-s dolivored .-it the tTniver.sity of Pennsylvania, on September 18, 
on the oc casion of the celebration of tlie centenary of the Franklin Institute. 
Kepiinted, with slight modifications, from the Journal of the Institute for 
November 1924. 
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and its constituent atoms we ck) know something, 
thanks to chemit'al study. But the wide field of solid 
structure is in this resjiect almost unexplored. The 
rea.son for this is very simple. The properties of the 
solid depend upon the structural arrangement of its 
component atoms, and the arrangement is, at the first 
attempt, as wc may say, crystalline. When groups of 
atoms or molecules associate and form a solid, they 
arraRgc themselves in a regular pattern ; the unit of 
pattern I'.ontaining only a few groups, usually two, 
three, four, six or other small numbers. The arrange- 
ment is so uniform and so exact as to imply that tlic 
group has a definite and characteristic shape, or, in 
other wrords, that the forces which one grou]), atom or 
molecule exerts on its neighbours are such as to place 
them at proper distances from itself, and in proper 
orientations. The crystal is the direct ex[)ression of 
this tendency and is a far more prevalent form of matter 
than we had thought. The large crystals that we see 
with our naked eye, and even the small crystals whii h 
the microscope reveals to us, are only the favourable 
cases. Below all that we can see in any way is a 
universal tendency to crystallisation which the methods 
of X-ray analysis arc now showing to us. The solid 
which appears to us to possess none of the properties 
of the crystal is usually a very viscous fluid, or a dis- 
ordered mass of minute crystals. The crystal is the 
simple body, the so-called isotropic body is the complex. 
Consequently, it is the crystal that must first be 
mastered. 

It is only within the last ten years that the direct 
study of crystal structure has been possible, and the 
way to this huge field of inquiry been thrown open. 
The X-rays, to put it simply, if somewhat crudely, are 
a form of light ten thousand times finer than visible 
light, and we are now able to see, indirectly it may be, 
the actual arrangement of the atoms. Here is our 
chance of making this supreme analysis. We have 
before us a widespread research, in the course of which 
we must examine crystal after crystal, learning its 
structure, that is to say, the pattern according to which 
its constituent atoms are arranged, and examining the 
way in which the properties o| the individuals deter- 
mine that pattern ; and in turn the pattern determines 
the elasticities, rigidities, conductivities, dielectric 
capacities and every other characteristic which the 
crystal possesses. After that, follows in its turn the 
crystal conglomerate, the isotropic solid. 

An especial interest is attached to all that we can 
discover by the new methods of crystal analysis con- 
cerning the nature and properties of the carbon atom. 
It is not one of the more common elements. While 
oxygen is Calculated to form half the materials of the 
earth’s crust, silicon a quarter, and aluminum about a 
sixteenth, only about a thousandth is composed of 
carbon. But it is the carbon atom which more than 
any other impresses its character on the materials of 
which living bodies are composed. The very term, 
organic chemistry, which is given to the subject that 
is largely occupied with the study of the carbon com- 
pounds, is an expression of the importance of the carbon 
atom in the living organism. Not only is the carbon 
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atom of supri'inc importance in the constitution of our 
bodies and of their unconscious actions, but also in a 
j^rcat proportion of the external activities in which wc 
arc eii.u[a»ed. Wc must be especially eai^er to know 
what we may learn of the behaviour of the carbon atom 
w'hen it takes part in the constitution of the solid body, 
and in the first place of the crystal which is the simplest 
form of the solid, fhe only fact which makes us 
hesitate is tlie vastnc'ss of the number of known crystal- 
line compounds, giving us a bewildering choice of 
material on which to work. I 

We come to this study with certain expectations 
founded on the large labours of the organic chemisi and 
their rich harvest of results. We expect the carbon 
atom to display, for example, a definite tetravalency, 
a power of attracting to itself under certain circum- 
stances, at l(‘ast four other atoms and no more, all 
bound in a similar w'ay to the central carbon ; as, for 
example, when the carbon atom draws to itself four 
atoms of hydrogen and the methane molecule is formed. 
Yet, in other circumstances, the carbon atom seems 
fairly content with a smaller number, as when in the 
benzene ring each carbon is attached to two other 
carbons and only one hydrogen, and the benzene mole- 
cule has very little general attraction for another 
benzene molecmle. Again in the carbon dioxide mole- 
cule, the carbon atom is satisfied by the companionship 
of two other atoms only, and we should like to know 
what rearrangement has been made of its activities to 
permit the formation of this self-contained molecule, 
so independent that it forms a gas. Also, what further 
change has been made when the molecule of carbon 
monoxide is constituted ? In other words, what is the 
explanation of the single, double, and triple bonds 
known to the chemist ? We hope to be able to throw 
light on all these conditions, and the questions to which 
they give rise, by the study of the carbon atom as it is 
built into the crystal, where we can examine the exact 
nature of its environment and can relate thereto the 
properties of the crystal. 

There are two crystalline forms composed of carbon 
alone, diamond and graphite, and we naturally turn to 
their examination first. The diamond structure was, 
in fact, one of the first to be examined by the new 
methods. 1 ts structure is very simple and symmetrical, 
and answers at once our expectation that we should 
find in some circumstances a perfectly tetravalent 
behaviour. Each carbon atom is surrounded by four 
others, which arc grouped about it in perfect symmetry ; 
the atom shows no attraction for more than four. A 
sjDhere can, of course, be surrounded by twelve other 
similar spheres, and if the attraction between any two 
atoms could be represented merely by a central force, 
we should expect the c.ose packing which gives the full 
quota of ncighflburs. Since there are only four, the 
force exerted by one carbon atom on anq^her cannot 
be represented by central forces only. Further, the 
hardness and rigidity of the diamond show us that the 
forces are mutually oriented ; that they are primarily 
exerted along four lines drawn from the centre of a 
tetrahedron to its corners and that there is a strong 
resistance to any relative change in those directions. 
All these new points arc in excellent agreement with 
known chemical facts. The carbon atom is to be 
represented by a tetrahedron rather than a sphere. 
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The disposition of the atoms in the diamond shows 
that they may be di\’ided into two classc.s, any member 
of one class being the reflection of the other — with 
appropriate shift — in any one of three planes which 
are the cube faces of the crystal. To put this in another 
form, each diagonal of the cube crystal passes through 
the vertex and the middle of the base of each class of 
atom, but members of the two classes face opposite 
ways. The X-rays detect the dillerence betw^een the 
two kinds, from which we conclude that the scatterers 
of the X-rays participate in the tetrahedral grouping. 

Yet the difference is only slight, so that if it is the 
electrons that scatter, they arc close to the centre, which 
seems unlikely ; or else they have an extended move- 
ment about their a\'erage positions at the corners, 
so that their diffracting effect is small ; their action 
is like that of broad faint rulings on a diffraction 
gratin^^. 

The other crystal of pure carbon is graphite. There 
is no clear evidence at present of the existence of any 
other form, although certain curious carbon materials 
have not been fully examined. The structure of 
graphite has recently been re-examined by Bernal, who 
was able to ()l:)tain single crystals of sulficicntly perfect 
form. The results of his work show that graphite is a- 
hexagonal crystal, as JTull had supposed from an 
c.xamination by the Lewder method. It consists of 
layers of carbon atoms, each layer separated from the 
next by 3*40 A.U., as has long been known. In each 
layer, the carbon atoms arc arranged in a hexagonal 
network ; the long uncertain point as to whether the 
atoms of one sheet are all exactly in one plane or are 
in two planes making a puckered network, seems how 
to be decided in favour of the former alternative, as 
Debye has suggested. In this case, each carbon atom 
is very strongly tied to three neighbours, all in one 
plane ; the distance between the centres is 1*44 A.U. as 
against i *54 A.U. in the diamond. The distance between 
a carbon atom in one layer and its nearest neighbour 
in the next is more than twice as great.® The curious 
properties of graphite show that the forces between 
atoms in the same sheet are exceedingly strong, while 
the forces between sheet and sheet are very small. It 
is clear that the carbon atom is now exerting its attrac- 
tion on other atoms in quite a different manner from^- 
that which was followed in the diamond. If the 
electrons are in some way responsible for these forces, 
their arrangement must have been altered. The atom 
is no longer tetrahedral. 

The extraordinary success of Bohr’s theory in regard 
to radiation is a constant inducement to attempt a 
correlation between his arrangement of electron orbits 
with the display of the atomic forces, although it does 
not seem possible at present to make more than vague 
and preliminary attempts in this direction. Ac(X)rding 
to Bohr, there are four electron orbits which wc may 
•naturally associate with the tetravalency of the atom ; 
but the four arc not all alike, being different, two and 
two. Thus the tetravalency is not fully symmetrical. 
The r§|||diating carbon atom which is the subject of the 
theory is not, however, attached to other atoms, hut is 
free ; and we may well suppose that the internal 

* Since this was written, a paper by Hassel and Mark Ims appeared in the 
Zeitschrift fur Physik, describing cxperinierits which lead to exactly the 

mo result as that of Bernal. The latter’s paper appears in the Proceedinfts 
of the Royal Society.] ^ 
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arran^^cmcnts arc motlificd I)y stnu'tural rccjiiircments. 
There may he a real difference, implying perhaps a 
different (*nergy content between the free atom with 
its two pairs of outer orbits, the atom in graphite with 
three Jike oriiits and one odd, and the atom in dianiond 
with all four alike. The electron of the odd orbit in 
graphite would naturally travel far and be loosely 
attached to tlu! nucleus ; and in this, as has been 
suggested by Shearer and Bernal, we may find the 
expkuiation of the colour, the opacity, and the con-, 
du( tivity of graphite. 

We now come to cases in which other atoms beside 
the carbon enter into the structure ; and first to calcite. 
'I'he X ray analysis shows that the carbon atom is now 
surrounded symmetrii'ally by three atoms of oxygen, 
all alike. 

'I'he compact group of one carbon and three oxygens 
possesses a double negative charge ; the calcium atom 
possessing the corresponding amount of positive elec- 
tricity. It has been suggested by Kosscl that the 
arrangement is governed by the tendency for the oxygen 
atoms to surround themselves in each case by the full 
complement of eight electrons, and that this is effected 
hy stripping the calcium atom of two electrons and the 
carbon atom of four. On this theory, there is no 
parallelism with the graphite structure, though in both 
cases the carbon atom is surrounded by three other 
('oplanar atoms, similarly situated. The carbon atom 
has now lost all four of the electrons that were moving 
in outer orbits and is reduced, in external appearance, 
to lielium. Jt is to be treated as exerting a central 
electrostatic force due to a positive charge of four 
units. 

It is well known that a vast number of organic sub- 
stances are based on a sui)stru('ture consisting of a ring 
of six carbon atoms, or a chain of carbon atoms of any 
length. Tlic simplest ring com[)ound is the famous 
hcn/enc molecule ; ben/ene does not, however, lend 
itself very readily to anal\\sis because benzene is liquid 
at ordinary temperature and w hen frozen does not form 
good crystals. Hut there are the two .substances, 
naphthalene and anthrac'enc, of which the former has 
been imagined by the organic ( hemist to consist of a 
double ring, represented by two liexagons in the same 
plane, having one side and two corners in common. 
'I'he latter consists of three hexagons in a line, the 
naphthalene model extended by one more hexagon. 
Hoth these substances crystallise w'cll, a very marked 
characteristic of each being the tendency to split into 
thin flakes. All these molecules are hounded by 
hyi Irogens. I'hey must be considered as simple subjects 
for attack, because the ring is so common a feature of 
organic substances, and the single, double and triple 
rings form a series of comparable members. A curious 
point of obvious interest is the connexion of each 
( arbon atom with three, and only three, other atoms. 
Why has the fourth bond apparently disappeared ? ^ 

'I'he X-ray analysis shows that the unit of pattern of 
hoth naphthalene and anthracene contains two mole- 
cules arranged so that their long axes arc parallel to one 
another and that they are the reflection of each other 
in the single plane of symmetry which the crystal 
possesses. In fact, the crystal can be considered as a 
set of parallel flakes, like the monomoleculur layers of 
].angmuir. In each flake the molecules stand not quite 
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at right angles to the flake, but lean over like wheat in 
a field blown by the wind. The difference between the 
anthracene and the naphthalene structures lies only in 
the length of the molecule, which makes the flake 
thickness of the former greater than that of the latter. 
Moreover, the actual increase in length which is found 
by the X-ray measurement is exactly what it should be 
if, in the first place, the one molecule consists of three 
benzene rings in a row and the other of only two, 
according to chemical theory, and in the second place, 
the width of the ring is the same as that of the carbon 
ring which is found everywhere in the diamond struc- 
ture.* We might suppose, in fact, that the molecule of 
naphthalene as built into the crystal structure was 
simply carved out of the diamond without alteration 
and then fringed with hydrogen atoms. A similar set 
of atoms carved out of the graphite flake would do 
equally well so far as length is concerned, because the 
graphite layer is, according to Bernal, the diamond 
layer pressed flat without any sideways extension. 
But if the carbon atoms were in the supposed graphite 
condition, it might be expected that naphthalene would 
be a conductor and be opaque like graphite, which is 
not the case. The direct analysis itself is not yet able 
to say whether the three attachments of each carbon 
atom to its neighbours in the same molecule are all on 
one plane. It is to be remembered that there arc 
attachments between each molecule and its neighbours 
in the same layer, but these must be far weaker than 
the bonds binding together the atoms in the same 
molecules ; they are stronger, however, than the end- 
to-end attacliments which break on the cleaving of the 
crystal. These last must be feeble because the crystal 
cleaves so easily. 

So far, therefore, the result of the analysis of these 
crystals is, in the first place, to give confidence in the 
existence of a mutual support between the established 
organic chemistry and the new methods of analysis ; 
and to show us also how closely the behaviour of the 
crystal may be connected with its general structure. 
As to details, the indication seems to be that the carbon 
atom has — ^at least nearly so — the same characteristics 
as the atom of the diamond ; but that one of the four 
valencies is unused. Wc have even some grounds for 
saying that the unused valency, or the unoccupied 
corner of the carbon tetrahedron, is that which lies on 
the face of the molecule, not on its edge. The crystal 
of naphthalene tetrachloride, i.e. naphthalene with four 
added chlorine atoms, shows the same structure as 
that of naphthalene, and has very similar dimensions 
except that it has broadened by an amount which 
would correspond closely with the result of adding the 
chlorines at the places indicated. 

Measurements have been made of some of the dimen- 
sions of other crystals containing ring molecules, and 
the results ,fit in, so far as they go, with the idea that 
the ring is an actual structure of definite dimensions 
and form, slightly altered it may be by additions or 
substitutions of other atoms or groups of atoms, or 
strained because it has to be fitted into its place in the 
crystal, nevertheless recognisable in its different cir- 
cumstances, as the chemist would expect. 'To settle 
these points more satisfactorily, to turn guesses into 
certainties is, of course, the work that is before us. 

Very interesting results are obtained by Muller and 
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Shearer froim the study of the long-chain molecules of 
the fatty acids, hydrocarbons, and similar substances. 
It appears that when these substances in the solid 
state are pressed on to a flat surface, they form flaky 
crystals like graphite or naphthalene, and it becomes 
easy to measure the thickness of the monomolecular 
layer. The experimental results are beautifully definite, 
and their interpretation can be given with great chance 
of being correct. It seems probable that the molecule 
is perpendicular to the layer, not slanting. If it were 
the latter, one would expect the amount of slant to be 
variable so that it would not be possible to connect 
the thickness of the layer with the length of the 
molecule only. Now, it is a remarkable fact that the 
thickness of the layer grows at a uniform rate as the 
chain is increased by the addition of carbon atoms, and 
that for very nearly all, if not all, the different kinds 
of chain molecules that have been examined, this rate 
has one or other of two values. For every two cafbon 
atoms that arc added the increase in length is either 
2 50 A.U. or 2-00 A.U. very nearly. 

If we were to suppose that every carbon atom in the 
chain had four points on it, (|isposcd Jike the corners 
of a regular tetrahedron, at any one of which an 
attachment could be made to a neighbour, in other 
words, if we supposed the atom to he as in diamond, 
then a chain of carbon atoms would take one or other 
of three forms, one of which is a screw. Putting the 
distance between the centres of two carbon atoms 
equal to the distance found in the diamond, namely, 
1*54 A.U. , it can readily be calculated that the length 
of chain A (Fig. i) is 2-50 A.U. for every two atoms 
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added, and of chain B, 2-05 A.U. The agreement with 
experiment seems to be more than a coincidence, and 
it may he provisionally assumed that in these chains 
cither the A or the B form is adopted, and the linkage 
of carbon atoms with their neighbours is on the 
diamond plan. In other words, if PQR are the centres 
of three atoms, the angle FQR is equal to the angle 
between two of the lines joining the centre of a tetra- 
hedron to the corners.^ 

One of the most striking results is the fact that the * 
length of the main body of the chain is independent of 
the nature of atty additions to its ends or replacement 
of any of its side hydrogens by an oxyj^en atom as 
in the ketones. Even the removal of two or four 
hydrogens from the body of the chain leaving two 
carbons connected, respectively, by a double or a triple 
bond, makes no appreciable difference in the length. 

It would not have been a matter of surprise if such 
treatment had caused a bend in the chain, on account 

“ A niinwte but perfect crystal of stearin acid has recently been examined 
by the X-ray method by R. E. Gibbs, who has found it to belong to the 
monocliiiic class. The long molecules are not perpendicular to the cleavage 
plane, but arc inclined at about an angle of 63". This result is not necessarily I 
in contradiction with any of the above suggestions. I 
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of the relative shifting of points of attacVvment on tVte 
carbon atom that might be due to other points of 
attachment being unused. The removal of a pair of 
hydrogens from the chain makes no more difference to 
the chain than the stripping of an opposing pair of 
leaves from the stem of a plant. 

A very curious point in the behaviour of the long 
chains is their apparent doubling in length when one 
end is formed of a so-called active group, as, for example, 
in the case of the fatty acids. When this is the case 
two chains join end to end, the active groups being 
together, and again the result is just the same as if 
two sticks were joined into one, the process of joining 
being concerned with nothing beyond the two active 
ends. This form of structure is illustrated in a very 
interesting way in the X-ray spectra. If a section is 
made of a substance consisting of layers of these doubled 
molecules, so as to show their stratification, then there 
will be a uniform distribution of diffracting centres — 
electrons — throughout the -mass, with alternating thin 
layers of excess through the active ends, and thin 
layers of deficiency through the inactive ends, the 
methyl groups. This has the curious effect of intensify- 
ing the odd orders of the diffraction spectra'. To 
understand this, it is only necessary to remember that 
if we were to make a series of fine rulings on a diffrac- 
tion grating which exactly interleaved the stronger 
original rulings, the result would be the strengthening 
of the even orders ; such an effect is found in the case 
of rock salt and was an important help in the determina- 
tion of its structure. If now the additional rulings, 
instead of being like the original but weaker, could be 
of reversed effect, a deficiency instead of an excess, it 
would be the odd, not the even orders that would be 
strengthened. The same effect is found in the case of 
the ketones. When the substituted oxygen is in the 
middle of the chain, each layer of hydrocarbon mole- 
cules shows a generally uniform distribution of electrons 
with an excess at the middle where the oxygen atom 
is placed, and a deficiency at either end. When the 
substituted oxygen is not in the middle, the reinforce- 
ment of the odd orders disappears. 

These many observations of the behaviour of the 
long-chain molecules seem to point to the conclusion 
that the carbon atom in the chain is, like the carbon 
atom in the diamond atom, possessed of four points of 
attachment regularly disposed about it, and that the 
non-use of one does not alter the disposition of the 
others. 

It is scarcely necessary to consider in any detail the 
points given by structures like tartaric or succinic acid 
as to the behaviour of carbon atom. It is enough to 
say that, while the full interpretation may be yet to 
come, the general indications arc in accordance with 
what has already been said. 

These first tentative conclusions as to the behaviour 
of the carbon atom in the solid body are of interest, 
in spite of the fact that so little, relatively, has been 
accomplished in the solution of the structure of organic 
crystals. What remains to be done must have great con- 
sequences, and what little has been done already seems 
to possess many points of novelty and of interest, and 
these two facts taken together may be sufficient justifica- 
tion for this attempt at a review of the present position 
of the inquiry. 
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The Biolpgy of the Suez Canal. 


'"FHE Cambridge and Royal Society Expedition \ 

i which set out last September to investigate | 
the biology of the Suez Canal (see Nature, October 4, 
p. 520) arrived at Suez at the end of the month, and 
at f)nce went under canvas on tlie shores of the Hitter 
Laki*s, l)(M’ng provided with boats, etc., by the generosity 
of the Canal Company. Here the members remained 
Jor four weeks, afterwards proceeding to Suez for a 
like period. They are now at Ismailia living on a 
lK)iise-boat lent by the Canal (.ompany, this being 
lowed from placi: to place as desired. Later they 
propose to move to Port Said for the last four weeks 
of their slay. 

The Hitter Lakes, which are about 36 kilometres 
long by 12 broad, becoming much narrower to the 
south, yielded surprising results. There is a central 
area of about 6 fathoms, that overlies an extensive 
salt bed. This is covered by black mud, which proved 
to be absolutely devoid of life, although the density 
and temperature of the water immediately over it 
are relatively little higher than elsewhere ; it may be 
presumed, however, that the salinity of the Lakes 
must have detreased since the (antil w'as opened. 
This deeper ground merges into extensive areas of 
shallower waters (0-3 frn.) by the shores, the .surround- 
ing land being almcist typical desert.’ The waters 
were inv(‘stigate(l in 1882 by Keller, who found them 
almost devoid of life, while Fox now’ wTites enthusi- 
astically as to the richness and variability of the 
organisms of this shore region. Keller found no 
anemones or echinoderms, i species of crab, 2 .sponges, 
and a very few worms, while Fox records anemones 
as very common, also a few alcyonaria, cchinoderms 
represented by sea urchins, starfishes, brittle stars, 
and lu)lothurians, many species of crabs and sponges^, 
with an abundance of W’orrns and representatives of 
most other groups of organisms, including excellent’ 
soles. Hare sand, almost devoid of life, is found in 
patches, but most of Uic bottom is covered with a 
rich growth of alga? and phanerogamic plants. There 
is a striking average increase in size of some of the 
individual species of animals as compared with those 
whi('h Fox previously collected for research purposes 
at Suez, the raost striking being a large black Synapta 
al.)out 45 cm. long as compared with the usual length 
of 25 cm. There proved to be considerable diversity 
of fauna and flora off different shores of the Lakes, 
and contiguous patches of the bottom were often 
found to carry different plants and animals, so that 
the mapping out of the bottom regions proved a task 
of great difficulty. 

“ The salt pools on the shores,” writes Mr. Fox, 

“ although interesting, have been di.sappointing owing^ 
to the poverty of their fauna. All contain one fish 
and one gastropod, both species in great numbers. 
There is no plankton and no other animal. The fish 
and mollus(' both feed on alga\ The surprising thing 
is the high salinity which the fish and mollusc endure. 
My hydrometer registers 1000 in distilled water, 1204 in 
saturated salt solution. The Red Sea off Suez is 1031, 
the Hitter Lakes 1035-1045. 'fhese jpsh and mollu.scs 
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live happily in 1175.'* (These are relative figures 
that may require adjustment for temperatures, etc.) 

At Suez the Expedition has been mainly concerned 
with collecting the fauna and flora for comparison 
with those of the Bitter Lakes. Exact data as to 
temperatures, salinities, acidities, etc., have been 
obtained. There would seem here to be greater varia- 
bility in the bottom life as compared with the period 
antecedent to the opening of the Canal. For this 
rea.son the Expedition has confined its w^ork to ten 
selected stations, mostly with soft bottom, only once 
having visited the ‘‘coral” reefs which lie about 
3 miles to the south. The greater part is sand ; 
phanerogamic plants ‘are uncommon, and algic almost 
absent. The latter, however, occur abundantly under 
the f)icrs, and Mr. Fox discusses how far the general 
absence of algai in the Gulf of Suez may be due to an 
inhibition produced by the intensity of light, the 
possibility of this as the chief ‘factor being largely 
discounted by ^thc strqng growth of plants in the 
Bitter Lakes. The Expedition has also studied with 
great care the organisms attached to vessels, to piles, 
and to buoys, cleaned on knowm dates, and has put 
out wooden floats. Tlicse latter should give data 
both as to the factors helping in the distribution of the 
organisms and as to the rates of growth of many forms. 

In his comparison of the two regions he has so 
far studied, Mr. Fox concludes that the fauna on 
the piles of piers is equally abundant, “ but the shallow 
bottom and coast fauna is more abundant in the 
Lakes. It seems to me that the richer Lake fauna 
may depend on the bottom, which is mostly sand 
mixed with mud. On this the phanerogamic w'ced 
grows in abundance and gives cover to animals. 
Further, detritus feeders like mud. in the Bay of 
Suez, on the other hand, the shallow bottom is more 
often sand. There are small areas of sand in the 
shallows of the Bitter Lakes, and these arc devoid 
of weed and very poor in animals, as at Suez. The 
difference in richness then may be due to a difference 
in bottom. The striking facts about the lakes would 
be that (i) the higher salinity docs not prevent a 
rich varied fauna, (2) it does not inhibit growth in 
size, (3) there are peculiar effects, such as the sex of 
Neptunus, almost all males.” 

The work of the Expedition has clearly been much 
expedited and made far pleasanter by the kindness, 
generosity, and personal interest that has been taken 
in it, not by the directors alone, but by all the officials 
of the Canal Company. They have lent boats and 
camping equipment, carried mails and helped in the 
commissariat. The head of the Coast Guards has 
lent launches, and the officials of the Government 
have uniformly been friendly. The Canal Company 
clearly has an area under its control of great scientific 
interest, if periodically examined. The present Expedi- 
tion can only, at most, map out its different faunistic 
regions, and it will remain for a further expedition 
to examine these quantitatively, so that science may 
get the full value of the present enterprise. 

J. Stanley Gardiner. 
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The Comings of Agfe 

/^N December 17, 1903, twenty-one years ago, the 
famous brothers, Wilbur and Orville Wright, 
made their first flights with a power-driven aeroplane. 
Model steam-driven aeroplanes had flown before, and 
there is some evidence of the partial success of Clement 
Ader s Avion in 1897. But the Wright brothers were 
the first Iminan beings to rise in the air in a power- 
driven flying machine and to descend in safety. Alto- 
gether four flights were made on that memorable day 
in 1903^ first lasting 12 seconds and the l^st 59 
seconds. There were , only five spectators present on 
the sandhills at Kitty Hawk, North Carolina, when 
the flights were made, but there appears to be no 
question of the correctness of the facts. December 17 
is, therefore, regarded as one (ft the most important 
dates in the history of mechanical flight and is jmown 
in the United States as Aviation Day. 

The machine with whiv h the remarkable feat was 
achieved was a biplane fitted with a petrol engine made 
by the Wrights. Tlie engine weighed about 7 lb. per 
horse-power, and the total weight of the aeroplane wa^ 
750 lb. Prof. S. P. Langley, who had devoted himself 
to the scientific investigation of the problems of flight, 
ran the Wrights very close, and had his machine not 
been damaged when being launched at tw'o trials made 
on 0 (:tober 7 and December 8 of the same year, the 
honofir of building the first machine to fly with a Human 
being aboard might have been his. It was I.angley’s 
early experiments, and his belief in the possibility of 
human flight, which w'erc among the influences that 
led the Wrights to undertake the preliminary investiga- 
tions that preceded their actual work. 

The success of the Wright brothers was largely due 
to their thorough study of what had been done before, 
and the interest attaching to the twenty-first anni- 
versary justifies a brief review of the history of the 
aeroplane. Foremost among pioneers must be placed 
Sir George Cayley, sometimes called the father of 
British aeronautics, W. S. Hcn.son,and J.S. Stringfellow. 
Of the work of Henson and Stringfellow at Chard, in 
Somerset some eighty years ago, there are many relics 
in the Science Museum, South Kensington, while the 
Smiths(jnian Institution at Washington contains String- 
fellow’s engine of 1866. Jhe inauguration of the Royal 
Aeronautical Society in t866, and the Wding of the 
first Aer()nautical Exhibition in 1868, emphasised the 
Rowing interest in the subject, and these events co- 
incided with the earliest experiments of Otto Lilienthal. 
The names of Le Bris, of Alphonse Penaud, and of 
C lement Ader belong to a nation which was to witness 
some of the most splendid flying exploits. Langley’s 
work began in 1887, and the year 1896 saw the flight 
of his steam-driven model. To the ’nineties also 
belongs the w^onderful gliding experiment? of Lilienthal. 
in Germany, Pilcher in England, of the veteran Octave 
( hanute in the United States, and of Capt. Ferber at 
P'ontaincbleau. I 

It was with a knowledge of what had been accom- 
plished by these pioneers that Wilbur and Orville 
Wright began their work. Born respectively in 1867 
and 1871, the Wrights as young men had a bicycle 
business in Ilayton, Ohio, and it was there they turned 
their attention to gliding and flying. The summer 0^ 
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of Mechanical Flight. 

, 1900 saw their first experiments on the Kill Devil Hill 
sandhills, which were repeated the two following years 
In the course of these experiments, says Col. Lochwood 
Marsh, they confirmed Lilienthal’s theory of the 
reversal of the centre of pressure on camberc(l surfaces 
at small angles of incidence : they (confirmed the 
importance of high aspect ratio in respect to lift : they 
had evolved new and more accurate tables of lift and 
pressure on cambered surfaces : they were .the first to 
use a movable horizontal elevator for controlling 
height : they were the first to adjust the wings to 
different angles of incidence to maintain lateral balance : 
and they were the first to use the movable rudder and 
adjustable wings in combination.” The three summers 
given to gliding were followed by three years’ experi- 
ments on pow^r-driven machines. In 1903 they made 
their first flight ; in 1904, for the first time, a cinde was 
completed in the air; and in 1905 Wilbur Wright flew 
a distance of 24 miles at 38 miles an houn the first 
successful long flight. * 

Meanwdiile, a band of devoted French f)ioncers, in- 
cluding Ferber, the V’^oisins, Farman, Bleriot, and 
Dclagrange, ejuite independently ay^y^roached success, 
and on November 12, 1906, in the Bois de Bouhjgne, 
the Brazilian, Alberto Santos Dumont, made the first 
officially recorded flight in Europe, h'rom this time on, 
record has succeeded record, inventions, investigations, 
and accidental discoveries have multiy:)lied apace, and 
the small band of ynoneers h;^s bec'ome an army. 

The fine flight of Orville Wright at Fort Mcjycr, 
U.S.A., together with the displays of Wilbur Wright 
at Lc Mans in 1908, gained for flying a yiopularity 
hitherto unknown, and the following year saw Bleriot 
cross the English Channel, Cody make the first flight 
in England, and the meeting of the masters of flying 
at the famous Rheims gathering. It was in 1910 that 
Paulhan and Grahame- White had their great struggle 
for the Daily Mail prize of 10,000/. for a flight from 
London to Manchester. Many casualties, liowever, had 
to be recorded in these early days, and among them 
were the deaths of the Hon. C. S. Rolls at Bournemouth, 
and of Georges Chavez, who on September 23, 1910, 
flew over the Alps in a Bleriot monoplane, only to meet 
his death in the hour of triumph. 

Two years lUtcr came the formation of the Royal 
Flying Corps, and in 1914 the aeroplane took its place 
on the battlefield as an engine of war. In August 
1914 the British Air Services mustered 272 machines. 
Pour years later there were more than 22,000 efficient 
machines, and new ones were being delivered at the 
rate of 90 daily. The advances made during the War 
were summarised by Sir J. E. Petavel in his addniss 
to the Bournemouth meeting of the British Association 
in 1919. Speeds had risen from 80 miles an hour 
to 1^0 miles an hour, and the engine horse- jx)wer 
in a single machine had been increased from 100 to 

With the cessation of hostilities came the cxyfloration 
of the possibilities of commercial flying. In May 1918 
a mail service was started between Washington, 
Philadelphia, and New York, and 1919 saw’ the in- 
auguration of the London to Paris service. The same 
year saw the crossing of the Atlantic via the Azores 
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of the American flying boat N('4, piloted l)y Lieut.- | 
(.'ommandcr Read, and th(‘ j^reat flight by Alcock and 
Whitten-Brown in the Vickers- V'iniy machine which 
has now passed into the possession of the British 
nation. To the same period belongs the feat of Godoy, 
who crossed the Andes at a height of 19,700 feet, and 
the lirst lOngland to Australia flight by Ros.s-Smith and 
his boither and two mechanics. With continents and 
seas crossed in many dinjctions, the circling of the 
eiirth WMS only a matter of time, do accomplish this^ 


however, meant the expenditure of a larg ‘ sum of 
money. Surveys had to be made, stores coIIe< ted, and 
routes patrolled. Of Sejuadron - Leader Maclaren’s 
glorious attempt, and the splendid achievement of 
Lieuts. Smith and Nelson, of the United States Navy, 
during the present summer, there is no need to write. 
It was in the United States that the aeroi)lane was 
born, and there can be no grudging of the United States 
her round-the-world-triumph in the year which sees its 
coming of age. 


Current Topics and Events. 


On December 13 occurs the bicentenary of the 
birth of the celebrated ('.erman natural philosopher, 
Franz Ulric d'heodor Ae})inus, remembered to-day 
for liis “ L'entamen d'lieoriae IClectricitatis et Mag- 
netismi,’' published at St. Petersburg in 1759. Porn 
in Rostock, Saxony, Aepinus was descended from a 
leading theologian of the Reformation. After study- 
ing medicine, he devoted himself to mathematics and 
physics, and at an early age became a member of the 
Herlin Academy of Sciences. Take many other 
foreign men of science, he was attracted to the 
Russian capital, and became attached to the Imperial 
Academy of Sciences, inaugurated by Catherine I. on 
the plans of Peter the Great. Aepinus in 1757 was 
appointed to a chair of natural philosophy, afterwards 
became a tutor in the royal family, and endeavoured 
to found schools throughout the empire. In later 
years, like his great contemporary, Euler, he was 
patronised by Catherine 11 . lie died on August 10, 
1802, at Dorpat in Livonia, whither he had removed 
four vears earlier. He wuote memoirs c^n mathe- 
matics, astronomy, optics, and mechanics, and in 
17O3 created grejit interest by a discussion of the 
transit of a planet across the sun’s disc. F'ounded 
upon a modilication of the single -fluid theory of 
electricity, his “ Tent a men 'riieoriac Electricitatis 
...” has been described as the first systematic and 
successful attempt to apply mathematical reasoning 
to the subjects of electricity and magnetism. He 
also indirnied the theory' of the eJectrophorus, which, 
however. \va.s constructed by Volta. 

In the midcBe of the last century the name of Alexis 
P(*rrey of Dijon was scarcely less known as a student 
of earthquakes than that of his contemporary Robert 
Mallet. The annual catalogues that he compiled, his 
regional memoirs on earthquakes, and the three laws 
which he stated as governing the periodicity of earth- 
quakes were wddely known. Perrey was the personal 
friend (^f such men as Ampere, d’Abbadie, Cauchy, 
Elie de Beaumont, and Quetelet. Yet his death in 
1 882, only sev'en years after his last paper was printed, 
attracted little, if any, attention. The societies with 
which he was so closely connected published no 
obituary notices, and even the dates of his birth and 
tleath were unknown to those outside his own circle. 
After llio lapse of forty- two years, this defect has been 
supplied by a long and interesting account pf his life 
and work recently published in the Mhnoires of the 
Dijon Academy of Sciences, of which Perrey was 
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treasurer for nearly twenty years. A very full 
analysis of his work, with a complete bibliography of 
liis writings, is contributed by M.. E. Rothe, director 
of the central scismological office at Strasbourg. The 
biogilpliical section is Written by M. H. Godron, 
Perrey *s grandson, and from this we learn that he was 
born on July 6, 1807, appointed lecturer in pure 
mathematics at the Royal College of Dijon, and pro- 
fessor of applied mathematics (an office created for 
him) in the Faculty of Sciences. In 1867, owing to 
ill-health, he retired, though he continued writing his 
seismological memoirs while at Lorient for seven or 
eight years longer. He died in Paris on December 29, 
1882. 

In reference to our note in the issue of November 8, 
p. 690, dealing with the origin of pearls, a correspond- 
ent writes that “about 300 B.c. Megasthenes, writing 
from somewhere about the middle of India, mentions 
the pearl fishing in the Straits of Manaar,” but this is 
in reference to “ the sea pearl called by the natives 
Margarita,” and not to the possibility of a pearl in 
vegetable tissues. Megasthenes accompanied the 
Macedonian general, Seleucus Nicator, in his Asiatic 
campaigns about 307 b.c. Theophrastus (378-286 
B.C.), pupil of Aristotle, but perhaps a greater master 
of science, specifically refers to them as coming from 
bivalve molluscs and as used for necklaces. Oppert 
translates a far earlier Assyrian inscription from 
Nineveh : “In the sea of the changeable winds his 
merchants fished for pearls ; in the sea where the 
North Star culminates they fish for yellow amber ” ; 
pearls are also recorded as part of the tribute of the 
Chaldees. The Shoo King records that “ the wild 
tribes about the Hwae brought oyster-pearls and fish “ 
to the great Emperor Yu as tribute, 2205-2197 b.c. ; 
these were probably pearls from freshwater mussels. 
Homer describes Juno as having “ bright drops 
(rpLyKr^va) suspended from her ears,” perhaps pearls, 
but probably golden drops. There is abundant 
evidence, however, of the use of pearls and pearl 
shell in all t6e ancient Eastern civilisations, and the 
Mahawansa records a gift of pearls and chanks (large- 
coiled marine molluscs found in the (tuR of Manaar) 
from King Wijayo (Ceylon) to his father-in-law before 
500 B.c. Very beautiful are some of the beliefs about 
pearls, such as the concrete essence of the moon 
collected by the action of the negative principle in 
Nature (Giles’s “ Chinese Dictionary ”), and the 
drops of rain falling into the open oyster shells and 
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concreting (Pliny), and these are equalled by the 
sixteenth century astrologer Cardan's theory that 
they arc polished by being pecked and played with 
by doves. 

Tine policy of excluding (;ermans from inter- 
national congresses is dealt with in an article in the 
November issue of i\\Q. Sdentific Worker by Prof. G. H. 
Hardy. In the course of his remarks. Prof. Hardy 
notes that at the International Mathematical Congress 
held at Toronto last summer, the representatives of 
the American Matliematical Society expressed their 
inflignation at being summoned to the Congress 
without knowing that, according to the statutes of 
the International Research Council, German repre- 
sentatives were excluded. A resolution in favour of 
the removal of this ban was supported by the repre- 
sentatives of America, Denmark, Great Britain, 
Holland, Italy, Norway, Sweden, and Switzq|j[and, 
but as it was contrary to the statutes it could not be 
carried. Unless the International Research Council 
itself removes the ban, the Union of Mathematics may 
collapse. * 

Capt. Knud Rasmussen^ the Danish Arctic 
explorer, on his return to Norway from Alaska, gave, 
some details, published in the Times, of his three years' 
journey of 20,000 miles from Greenland along the 
coast of North America. His object was to follow 
the route by which the Eskimo originally migrated 
westward, studying various tribes on the way. 
Parting from the other members of his expedition in 
King William land in April 1923, he met an Eskimo 
tribe called Netsilic, who were living completely 
in the Stone Age, and were in unceasing feud with 
tribes farther east. With some difficulty he succeeded 
in visiting the Netsilic settlements and gaining the 
confidence of the tribesmen. The exact locality of 
this tribe is not stated, but in this connexion Mr. 
Slefansson's recent discovery of the copper Eskimo in 
Victoria Land is of interest. Although Capt. R. 
Amundsen passed along much the same route in 1903- 
1905 as Capt. Rasmussen, the existence of white men 
is almost regarded as a myth by many tribes. In 
Alaska inland tribes of Eskimo were discovered. They 
have no knowledge of kayaks, but descend the rivers 
in large skin boats in order to buy blubber from tiie 
coast tribes. No language difficulty occurred until 
the Nunbaniut tribes, in the South Yukon district, 
were encountered. With them an interpreter had to 
be used owing to the wide divergence of their speech 
from the usual form of Eskimo. Capt. Rasmussen 
hoped to continue his researches in Siberia, but after 
crossing Bering Strait was forced to abandon the 
attempt owing to opposition by the Russian authori- 
ties. Large 
as well 

brought to Europe. 

The ship Discovery which is to be employed in 
research into whaling in South Georgia and the South 
Shetlands, and, incidentally, in scientific work 
affecting oceanography, meteorology, and magnetism, 
is still undergoing reconstruction at Portsmouth, and 
it is not likely that she will be commissioned*^for 
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several months to come. If innc permits, it is 
propo.sed that the Discovery should proceed to Stanley, 
Falkland Island, carrying out a programme of scien- 
tific observations on the way ; and that from Stanley 
she should proceed to South Georgia, arriving there 
about the commencement of the whaling sea.son in 
October 1925. Meanwhile a marine station in con- 
nexion with the expedition is being established at 
Grytviken, South Georgia. The building was con- 
structed in sections in England to facilitate erection 
locally. Provision has also been made for a labora- 
tory, and a considerable portion of the necessary 
scientific equipment has been shipped. Simultane- 
ously with the erection of the marine station, a 
wireless station, and other buildings belonging to the 
Colonial Government, are being constructed under 
contract with the Marconi Company. The scientific 
staff at the marine station will consist of three zoo- 
logists and a hydrologist with a laboratory assist^!, 
viz. Zoologists : Mr. N. A. Mackintosh (in 
J. F. G. Wheeler. Mr. L. H. ; 

Mr. A. J. Clowes; Laboratory Asst, heoa 

The oiBScers of the expedifaon ^ho h 

appointed are as follows .-Scientihc CJ/ n r . 

of Research : Dr. S. W. Kemp ; A. • - • 

Hardy, Mr. J. E. Hamilton, - 
■ Hydrologist : Mr. H. F. 

Officers— Commandfwg Ojjicer ^ . / ‘ii V H 

J. R. Stenhousc; Medical Officer -. 

MarshaU; Chief Officer: Mr. Ernest E. F. Lettfl. ■ 
Prof. P. F. FysoN, of Berhami»re, Bengal, in a 
comment on the abridgment published in Nature 
of August 30 of Prof. J. W. Gregory's presiden^ 
address to the Section of Geography of the British 
Association at Toronto, though agreeing that medical 
research has removed the old bogies of special tropical 
diseases, considers that in that address the effect of 
the unrelenting high temperature of the tropics was 
underrated. He believes, however, that the heat can 
be mitigated to a very considerable extent by the 
adjustment of clothing and habits. The European 
in India wears clothes of the same style as in his 
temperate home, whereas the Indian man, when not 
dressed to meet Europeans, wears nothing above the 
waist, or on legs and feet. According to Prof. Fyson, 
if the European is to stand tropical temperatures he 
must do likewise. His do the|| reduce the cooling 
surface of the body to face and hands, and covering 
the rest by at least two layers of clothing interferes 
with the natural regulating action of the skin. He 
considers that women suffer more than men, cliieily 
because it is more difficult for them to discard uncler- 

^ ^ garments. The chief reason for wearing European 

Tge ethnographical and biological collections, J t>e Mrs. Grundy, who is assisted by 

as many cinematograph films, have been ^ Nature, as a hirsute white skin is not beautiful, and 

. _ T- the white man is very sensitive to irritation by insects. 

Most men, even on a warm evening, wear boots or 
two pairs of socks at dinner to protect the ankles from 
mosquitoes. Prof. Fyson considers that to colonise 
the tropics successfully the white iftan, and still more 
the whiter woman, will have to throw oft the idea that 
the naked hirsute skin is indecent, and be prepared 
to adopt some such dress as the Indian. They must 
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also, like tUe Indian, split each day into two, and work 
only in the morning and evening, resting in the middle 
of the day. These elianges in drc.ss and habit will 
.jidy be l)ronght al)onl if pn])lic opinion be educated 
in the dirertif)n of ra ional dress for all occaisions and 
for dillereiit climates. I n reference to these comments, 
it may he remarked that Indian colleges work through 
the morning and afternoon without any long siesta, 
and thojigh lieat is doubtless the special characteristic 
of the Iroincal climate, it (loes not alone explain its 
lealthiness, since specially hot tropical localities 
are often healthier than others with a lower 
temiieraturo. 

In a new edition of a most important work on the 
textile libres it is -stated that *' India is destroyed 
^is a possible source of supply [of long staple cottons] 
for the ICnglish mills.’* This statement was rightly 
challenged in a review in these columns (September 
20, p. 422),. where it was hinted that such cottons are 
actually being produced in India on a considerable 
scale, and are eagerly bought up in Lancashire. A 
most important revival' in the cultivation of better 
types of cotton is in progress in India, and, for this, 
great credit is due to the patient, untiring efforts of 
the Indian Central Cotton Committee. Hitherto, 
however, most of the agriculturists who have 
altempteci the improvement of cotton strains in any 
])rirt of the world have found it difficult to get their 
experimeiitiil products tested under mill conditions 
or graded on exact scientific data. The crowning 
achievement in India, therefore, is the foundation 
of a Teclmological l^esearch Laboratory wlxere this 
guidance may he secured to the grower. As director, 
the Committee has been fortunate to secure I’rof. 

A. j. 'I'nrner, recently professor of textiles in the 
C«jlUgL-, 111 Technology. Manchester, and various 
/Ainaishiie niachinists have presented standard plant 
for an xperimental mill. The foundation-.stone of 
t\\e ResearcAi l/aboralory was laid on December 3 by 
the Viceroy ot India, who also opened the experi- 
lueulal spinning mill. 

.\ (..oiuiFsi’ONDr.N r writes in reference to the report 
un Uie “ White Indians” found among the Chucunaque 
Indians of Panama by Mr. R. C). Marsh (See Naturic, 
Nov. 22, p. 70 1), to point out that this tribe had 
already ]>een visited 4 >y Mr. F. A. Mitchell -Hedges and 
Lady Richmond Brown in the course of their expedi- 
tion of 1022-1023. Mr. Marsh, on the other hand, did 
not reach the upper waters of the Chucunaque until 
tin' spring of 10^4. Lad}^ l^rowii recorded the occur- 
rence among the Chucunaque of the albinos, whom 
Mr. Marsh ileseribed as ” White Indians,” in her book 
“ I’nknown Tribes ; Uncharted Seas.” It may be 
noted that although i^ady Brown did not make a 
special study of the question, as did Mr. Marsh, her 
eslinuile that the albinos formed 10 per cent, of the 
population is identical with his. In this matter it 
would be ilirticult on either side to sustain a claim to 
absolute priority in view of the fact that the occur- 
rence of white individuals iii Darien was noted by 
the early Spanish voyager Vasco Nunez de Balboa 
and by the buccaneer Wafer in 1699, as well as by 
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several later writers. Albinism is comparatively 
fretiuent among the Indians of America. 

On I'Tiday, December 5, at the Junior Institution 
of Fngineers, Mr. J. B. FolJand gave a demonstration 
of metal cutting under water l>y the oxy .K'etylene 
blowpipe. Mr. Polland stated that an oxidising and 
not merely a heating flame is used for cutting jmrposes. 
The centre of the jet of the blowpipe, therefore, 
consists of the actual cutting flame, while the envelope 
round that is more heating anti yet of such a nature 
that its heat is dissipated more quickly in wxiter. 
Round the whole of this jet is a further enve lope of 
air which acts as an insulating medium betwt^eii the 
flame and the water. To illustrate the fact that it 
is only the centre of the jet that reall y does the work 
Mr. Polland held his hand under water right in the 
more luminous part of the flame without ill effect. 
Forigeneral work the oxygen and acetylene are 
supplied under pressure from gas cylinders ; the air 
or oxygen need not be pure or dry. The pressure 
required is determined by the depth of water at which 
the blow-pipe is used ; the blow-pipe has been used 
in depths of 60 feet. 

Sir Joseph Thomson and Dr. W. C. Unwin have 
been elected honorary members of the Institution of 
Civil Engineers. 

An assistant chief veterinary research officer is 
required for Kenya. Applications for the post must 
be made upon a prescribed form obtainable from the 
Private Secretary (Appointments), Colonial Office, 
Downing Street, S.W.i. 

The collections illustrating stationary engines and 
locomotives, belonging to the Science Museum, South 
Kensington, arc once more accessible to the public. 
They have been transferred from the old galleries to 
new accommodation on the ground floor of the 
eastern block of the new museum building at South 
Kensington (Exhibition Road). 

The Huxley Memorial Medal for 1924 of the Royal 
Anthropological Institute was presented to Dr. Rene 
Verneau, of Paris, at a meeting of the Institute held 
on November 25. Before the presentation of the 
medal, Dr. Verneau delivered the Huxley Memorial 
Lecture, for which he had chosen the title ” La Race 
de Neanderthal et la race de (]irimaldi : Icur role 
dans rhumanite.” 

The South African Institute for Medical Research, 
Johannesburg, requires a bacteriologist, preferably a 
medical man with special experience in plague, for 
research work. He must be competent to prosecute 
original investigations and be willing to engage in 
field work. Applications for the post, with references 
to two scientific men, should be sent to ” Bacteria,” 
c/o The Director, Lister Institute, Chelsea Gardens 
S.W.I. 

The Christmas I-ectures for Young I’eople arranged 
by the Royal Geographical Society will be given at 
3.30 on December 29 and January 2 in the iEolian 
Hall, 135 New Bond Street, W.t, by Major R. E. 
Ch^sman, on ” Wild Life of the Arabian lAeserf,” 
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and Dr. ‘H. R. ATill on “ Some Explorers 1 knew."’ 
Written applications for tickets should be made to 
the Chief C.'lerk of tlie Society by December 20. 

Applicaiioxs arc invited by the Association of 
I^roducers <jf A’itratc of Soda in Chile for three posts 
in connexion with the central research department 
which the Association is to organise in that country. 
The positions in cpicstion are a directorship of research 
and two sub-directorships. Candidates should be 
chemists or chemical engineers of first-class scientific 
training and experience in the investigation, design, 
and operation of large scale proce.sses and plant, and, 
if possible, between thirty-five and forty-five years 
of age. Applications should be made to the Secretary, 
The Chilean Nitrate Committee, Friars House, New 
Broad Street, E.C.2. 

The twelfth annual meeting of the Indian Science 
Congress will be held in Benares on January 12-17. 
His Highness the Maharaja of Benares, Sir Prabhu 
Narain Singh Bahadur, has consented to be patron 
of the meeting, and Dr. M. O. Forster, Director of the 
Indian Institute of Science, Bangalore, will be 
president. Communications should be addressed to 
Prof. S. P. Agharkar, General Secretary, Indian 
Science Congress, 35 Ballyganj Circular Road, 
Calcutta. The local secretaries for the meeting are 
Prof. L. D. Coueslant, Department of Engineering, 
P.O., Benares Hindu University, and Prof. K. K. 
Mathur, Department of Geology, P.O., Benares 
Hindu University, to whom all inquiries as to accom- 
modation should be addressed. 

Tjik issue cf part 12A of volume iv. of the Journal de 
Physique et Radium completes the volume for T923. 
The part contains a description of the apparatus and 
experiments of a physical character exhibited at the 


I Graiul-Palais on the occasion ol the jubilee of the 
Socicte h'ran^aise dc Phy.sitpie. Although sJiort, 
these descriptions are to the point Jind well illustrated. 
The complete volume has nearly 600 pages devoted 
to original communications, and nearly 1200 to a 
bibliographical review of current literature, the 
subject and author indexes to which occupy more 
than 200 pages. In future each original communica- 
tion to the Journal is to be preceded by a summary 
supplied by the author, as in the Physical Revieio 
and the Proceedings of the Physical Society of London. 

The Report of the Natural Society of 

Northumberland, Durham, and Newcastle-upon- 
Tyne for the year 1923-24 is a record of valuable 
work, in many directions, in the interests of natural 
history, done in a qu ^ and unobtrusive way, with 
results which are bo\md to be* of permanent value. 
The Society took its share in the negotiations which 
have resulted in the Fame Islands being purchased 
and vested in the National Trust as a bird sanctuary, 
and it is fitting that the Museum which . owed its 
inception to John Hancock should have been the 
scene of the meeting at which this important scheme 
was inaugurated. The Museum of the Society is 
undergoing rearrangement, particularly as regards 
the geological department, and room has at last been 
found to start a botanical exhibition series. It is to 
be hoped that the appeal, which is so earnestly and 
moderately made for increased support, will meet 
with the deserved response, for the Society has a 
long and distinguished record behind it, and is doing 
most valuable work, not only in the Museum which 
it supports, but also through the activities oi the 
energetic band of naturalists which it includes amongst 
its -nembers. 


Our Astronomical Column. 


Skjelleriip’s and 'Grigg’s Comets. — Messrs, 
(hawford and Meyer were the first to suggest the 
probable identity of Skjellerup’s Comet 1922 I. with 
Grigg’s Comet 1902 IT. They re-examine the question 
carefully in T/ick Obs. Bull. No. 354. They made a 
new determination of the orbit of 1922 I., finding a 
period of 5-01894 years. Perturbations by the earth 
were applied from March to July 1922. The elements 
were carried back unperturbed until July 2, 1906, 
and the very large perturbations by Jupiter in 1905- 
1906 were carefully calculated. The result is not at 
first sight in favour of the identity of the two comets, 
as it makes perihelion in 1902 several months earlier 
than that of Grigg's Comet. But they add that a 
reasonable change in the period adopted in 1922 
would largely modify the great Jupiter perturbations 
of 1905 (minimum distance o*o8). Moreover, there 
were appreciable perturbations by JupitA* about 1915 , 
that have not been applied. It is fully demonstrated 
that the considerable change in the inclination and 
other elements from 1902 to 1922 is well within the 
possible amount due to Jupiter. The question will 
probably remain unsettled until the return in 1927, 
which will give an accurate value of the mean motion 
in 1922 and permit of a more accurate carrying back. 

Variable Stars. — The Japanese Journal of 
Astronomy and Geophysics, 1924, No. 3, contains two I 
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papers on variable stars by Shinzo Shinjo and 
Toshima Araki. One deals with the correlation 
between period and light-range in the Cepheids and 
long-period variables. The Jiglit-range is .sliown to 
increase with the period, except for a sliglil retro- 
gression between periods o*8^i and 4^. The group 
with mean period have a mean range of 0-70 

magnitude, while the range for the group wdtli a mean 
period of 500 days is more than magnitudes. More- 
over, on plotting the ranges and periods as ordinates 
and abscissa?, a definite bounding curve can be drawn 
(parallel to the mean curve) which includes all the 
plotted points, indicating a verj^ intimate connexion 
between period and range. 

The other paper is written in support of tlie theory 
that both long-period and Cepheid variability is due 
to revolution in an eccentric orbit of a huge incteoric 
swarm aliout a star. The systems X Ophiuclii, Mira 
Ceti, and 13 Ceti are examined from this point of view , 
and the periodic terms in the light etpiations of the 
variables are considered to be due to perturbations 
from third bodies (which are sometimes visible, some- 
times not). The necessary eccentricity of orbit is 
examined ; for most of the stars it lies betw een 0-75 
and 0*92. No mention is made of the fact on the 
other side that the interferometer measures of Betel- 
geuse did not show duplicity, but appeared to indicate 
a variation of diameter. 
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Research Items. 


Py(;mv I' lJNTs KKOM T Hic Pknninks. -A tlctailcd 
arcount of tlio pyf'uiy Jlint industry and sites in the 
1 liulderslield area forms ])art of Early Alan in the 
District of I liuliltvstield/' by Air. fames E. f^atch, 
wliicli is published as one of the Tolson Alemorial 
Aluseuin (Hinlderstield) J^ublications. The close study 
of this industry which has been made by ATr. Francis 
lJuckley shc)ws that there is a class of pygmy flints, 
consisting of small and narrow-pointed tools and 
small narrow knivx*s, which belong almost peculiarly 
to th(‘ Peiinincs. 'J'he best come from Alarch Hill, 
where they are associated with the angle gravxrs and 
other early tyjies of graver. A second point which 
emerges is that a large class of pygmy tools made 
from comjiaratively broad blades and generally not 
tinelv' pointed or worked on the side is closely related 
to Helgian groups. It is thought that the Pennine 
(lass is developed from Upper Aurignacian, but 
where and how, it is not possible to say ; while there 
is probably no Capsian influence in their source as 
there occur locally both pressure-flaked pygmy tools 
(Solutre inlliiencc) and the busked gravers (Aurig- 
nacian influence), neither of which is present in the 
African pygmy series. Jt is possible that the latter 
class came direct from Belgium. It is more Tardenois 
in type than the earlier and is not developed from it. 
'rhe character and distribution of the types and sites 
suggests that Huddersfield and district provided 
temporary camping grounds for tribes and parties of 
men migrating to the north and west. 

Indian ('rani a from South America. — In view of 
the scarcity of certain types of South American crania, 
some importance attaches to measurements published 
by I )r. H. ten Kate in vol. xvi. N. Ser. of the Journal de 
la SociHe dfs AmMcamstes de Paris, They comprise 
six skulls, one Carib, two Akawoi, one Arawak, and 
three Goajiros, also one living subject, a Lengua girl. 
A comparison is made with other material when 
a\’ailablc. 'J'he greatest head length is 182 mm. 
(Arawak); the greatest head breadth is 148 (Carib 
and Goajiros). The indices give the following 
results : — Sub-brachycephalic, Goajiros (two) ; hyper- 
brachyceplialic, Carib, Akawoi (one), and Goajiros 
(one) ; mesaticephalic, Akawoi (one) ; sub-dolico- 
cephalic, Arawak. C3ne Akaw^oi and the three 
(ioajiros were leptoprosopic, and the Carib and 
Arawak eurypro.sopic. One Akawoi and one Goajiro 
were plalyriiinc, the Arawak and a second Goajiro 
mesorhiiie, and the Carib, the third Cioajiro, and 
second Akaw'oi leptorhine. 'Hie orbital index gave 
om* microseme, Arawmk, and the remainder mega- 
seme. lYognathism is noted in Arawak, Akawoi, 
and two (joajiros. The living Lengua subject, a 
girl of aViout fifteen years, had a cranial index of 
7()-3, a nasal index of 86, and showed well-marked 
prognathism. 

Ahnormai. AIorphoixkjy of the Shoot of 
O sMUNDA. — In the Alanchester Memoirs, Vol. 68, 
No. j), 192.4, J^rof. W. II. Lang describes some curious 
deviations from the normal in the development of 
yoilng plants of Osmunda regalis, the phenomena being *j 
possiidy connected with injury or with unusual con- 
ditions of cultivation in a greenhouse heated during 
the winter months. In addition to recording the 
production of shoot axes from the tip of what appears 
to be cylindrical green equivalents of a leaf, as well as 
laterally from such cylindrical rudimentary leaves or 
from a petiole wnth a lamina. Prof. Lang records a 
number of cases in which juvenile leaf forms pass over 
at their extremity into aposporously produced pro- 
thallial expansions, bearing rhizoids. 
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Fungi rotting Apples in Stoka(*e. — As the result 
of the systematic examination of apples in storage 
during 1921-23. for the Food InvOvStigation Board, 
M. N. Kidd and A. Beaumont publish in tlie Trans- 
actions of the British Mycological Society, vol. x., 
September 1924, the mokt complete list yet supplicti 
of the fungi found associated with rotting apples. In 
examining these fungi to see whether they were 
responsible for the decay with which thtyy w^ere 
associated, inoculations from single spore (Cultures 
have been carried out in most cases, the metliod used 
being a new one. “ Small pieces of glass tubing about 
2 mm. long, previously plugged with cotton-wool, 
were fastened by means of luting wax to the' surface 
of the apple, and then were partially filled with sterile 
liquid media and spores of the fungus sown in the 
liquid. By this method germination takes place 
under favourable conditions, and every facility is 
given the fungus to invade the healthy tissue.’* 

Water-contkn'^' of Yeast Cells. — ^'I'he Novem- 
ber issue of the Journal of the Institute of Brewing 
contains a paper by N. C. Beetlestonc, dealing with 
the actual proportion 0/ moisture in the yeast cell. 
The moisture content of pressed yeast is composed 
of the inherent ** moisture of the cells themselves, 
together with the " adherent ** moisture occupying 
the inter-cellular spaces. The total moisture is 
determinable readily and accurately. The yeast is 
mixed with water and filtered, and the specific 
gravity of the filtrate is measured ; then a known 
weight of the residual yeast is treated with a definite 
volume of maltodextrin solution of a certain specific 
gravity, and by measuring the specific gravity of 
the liquid after filtration, it is possible to calculate 
the percentage of inherent moisture of the cells, 'fhe 
result obtained in this way varies somewhat with the 
age of the yeast, the extreme figures being 52*7 and 
45*8 per cent., and the mean 50*8 per cciit. The 
method is subject to various errors, but the above 
figures show that, under normal conditions, the yeast 
cell contains approximately one-half of its weight of 
water. 

New Species of Chilina. — The South American 
freshwater genus of molluscs, Chilina, sole re- 
presentative of its family, is not so well known but 
that the record of additional species is noteworthy. 
Mr. W. B. Marshall has now been able (Proc. U.S. 
Nat. Mus., vol. Ixvi.) to add six new species and a 
new subspecies to the known list. Three of these 
came from obscure lakes and rivers in the Andes, 
along the border between Chile and the Argentine ; 
one from an undefined locality in southern Chile ; 
Lake Nahuel Huapi, province of Rio Negros, 
Argentina, furnished another ; whilst one was 
obtained many years ago, with fourteen other species 
of molluscs, from the stomach of a bird on I.ake 
Wafrel, Chile. 

The Geothermic Gradient. — The evidence of the 
Polish petroleum wells on the geothermic gradient has 
been recently carefully tested by Dr. H. Arctowski, 
and discussed in his “ Nouvelles Recherches sur les 
gradients therm iques dans les puits a petrole de 
Boryslaw, Krosno et Bitk6w*’ (Bull. Soc. polon. 
Natur., Kosmos, 1924, 45 pp.). He finds that the 
temperature gradient varies in the wells tested from 
32-3 metres per 1° C. to 41-7 metres, with a mean of 
39*7 metres. This gradient is less than the mean of 
the European observations summarised by Prof. 
Daly, which he estimated as 31 -7 metres per i°C., 
but is near the mean of 41*8 metres of the American 
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wdls. I.\r. Arrlow -ki remarks that llie (liltcreiicrs 
between tlie j:;ratlients of dillerent areas in J‘biro])e are 
^rea1»-r than b('T\\een them and the American web. 
and he attribute^ the dilTrrenees to many local causes, 
iiiclndiii" xariations in siil>terraneaii temperature, 
whii'h are diu* in -'Ome cases to ii»neous intrusions, 
le otluTs, he sn^-.a'sts, may be the result of former 
climatic variations. 

Si K* \riGK \pnv oi- Wrsii’nx AT^STRAi.rA. 'Hie 
lonrnal and J’roceedinj^s of Koval Society of Western 
Australia, vol. ix. pt . IT, inchides the valuable 

})r('sidential address by Mr. E. de ('larke on “ The 
pre-t'ambrian System of Western Australia.” ITr 
classifies 1h(‘se rock , into five divisions, of which the 
oldest is the Adlj;ai n Series, which consists inainlv 
of gneisses and s('hists. intrusive into this are the 
rocks of the Kalgoorlie Series, which include mainly 
l)asic intrusive rock^. The third, the Moscjuito Creel 
Series, occurs in tin' north-western part of the State, 
and is composed of metamorphosed sediments. Tt 
was succeeded by great intrusions of granites. The 
uppermost division, the Nullagine Serie.s, consists of 
unaltered sediments with many basic igneous rocks. 
The age of this division is uncertain, and may be as 
late as Ordovician. The secondary sulphates and 
cherts of the Nullagine Seri^^s arc described by Dr. 
E. S. Simpson, and he attributes the age of the series 
to somewhere between post-Huronian and pre-Car- 
boniferous ; he regards it as probably KeweenSwan, 
the uppermost division of the pre-Cambrian. Mr. 
T, II. Withers had described a new Cretaceous 
cirripede, Calantica ginginensis, an interesting addition 
to the fauna of the G ingin Chalk. 

The Tssoi I.andslip of 1911. — The Pamir earth- 
quake of February 18, 1911, was the occasion of a 
landslip of exceptional magnitude, A geological 
account of this, by J. Preobrajensky, has been pub- 
]i.she(l by the Coniite (xcologiquc as livraison 14 of 
the Material! X pour la geologic generale et appliquee. 
'Idle paper is in Russian, without an abstract in any 
other language, but is illustrated by photographs 
and maps from which, and from figures in the text, 
we extract the following particulars. The length of 
the slipped mass, across tlie valley, was 14,000 English 
feet; the width, along the valley, 17,500 ft.; and 
the depth, from the old ground level to the lowest 
point on the crest of the slip, was 1750 ft. The cubic 
contents of the slip are worked out as 2,219,509,670 
111.’’ and the weight as 5.992,676,109 tonnes; the 
ratio of the bulk of the original rock to the slipped 
mass is o*8i6. The height through which the centre 
of gravity of the mass fell was 2380 ft., and the 
horizontal distance through which it shifted, 7350 ft. 
The depth of water in the lake formed by the slip 
was 1 155 ft. on August 19, 1915, and was still rising. 
The mass of this slip, in round numbers 6 milliards 
of tons, is less than that derived by Prince Galitziii 
from ('ol. Spilko’s survey, yet it places the landslip 
ill a class by itself, for none other, of historic times, 
which has been measured, comes within one-fifth of 
its magnitude ; it was surpassed, in a greater degree, 
by the prehistoric Flims landslip, wh^h contains 
alioiit .j’ milliards of tons of rock. 


macerating Ihc product, and pulping witli water ; 
j by suitable process am! sul)se(juent drying by lu'at 
aiul pressure the libioiis sheets are lormed. With 
I many t\])es of heavy pap('r, canlboanl, and the like, 
j the outer layers an* often of better ijuality material 
than the in filling pulp, but latterly a demand has 
risen for a high-tpiality payier whieh shall also In 
i water and vermin proof ; lliis is desirabh* when 
Avra]ij)ers or cartons art* used exporting fragile or 
I ])erishablt' eommodities, as in the Lbiited States. 
Instead of enqiloying (heap infilling mat ('rial, a layer 
of asphalt is substit iitc'd, or e\’en more than one. 
according to re(]iiiremeiits, such la\ers being inter- 
calated betv\een several layers of fdm, depending 
I on the ultimate thickness of the ])aper or (ard to be 
made, h'or this purp(^se lliiid asjihalt is mixed with 
a small percentage of suitable clay, watcT is added, 
and agitation set up. d'ho resulting ]>rodncl is then 
intro<hiccd into the normal ])a])('r pulp and IJie wdiole 
dried : water is driv('ii oil, and the resulting slu'ct. is 
richer by tlie inclusion of one or more lay (‘is of 
impermeable a.sphalt. 'fhe process is ])aten1ed and 
is now being carried out on a commercial scale in 
Oilifornia, where local resources, both of asy)halt and 
clay, are ntiliscxl. It is claimed that not only is the 
paper or fibre board waterproof, but that its strength 
is increased approximately 20 per cent, compared 
with non-asphaltic board of similar thickness ; also 
that its durability is greater than that of ordinary 
heavy paper or cardboard. Technically, this utilisa- 
tion of asphalt is another interesting example of 
asphalt-water emulsion brought about by the agency 
of very fine and partially colloidal matter such as 
clay, though all types of clay knowm to geologists 
would not servo the purpose efficiently . 

The Electric Arc with Non-Incandescent 
Cathodes. — In the ZeitscJirift f ur Physik of October 
17, Dr. A. Gnnther-Schnlze criticises the conclusion 
of H. Siolt, deduced from his experiments with a 
rotating brass or copper cathode, that an arc without 
an incandescent cathode spot is yiossible. Only 
approximate calculations can be made of the tempera- 
ture to be expected in a stationary cathode spot, 
since the conductivity and specific heat of the metal 
are not accurately known, but the magnitude of the 
spot has been found to diminish when the thermal 
conductivity increases, and for iron the area wavS 
I *4 X 10-* cm. 2 per ampere. Since brass has about the 
same thermal conductivity, the size of the spot will 
be about the same for that metal. The cathode fall 
is estimated as 1 5 volts, and an approximate calcula- 
tion gives 2300'' (' for the temperature of the spot, 
the actual temperature being higher owing to the 
formation of a film of oxide at the surface. It is 
also shown that when the spot moves over the surface, 
as in Stolt’s experiment, a temperature of 2500*^ C. 
is possible. The spot was not seen by Stolt owing 
to the brightness of the arc, but in the mercury arc 
the cathode spot can easily be seen, moving swdftly 
over the surface, owing to the low brightne.ss of the 
arc. The fact that the surface of the revolving brass 
cathode lost its polish confirms the author's views, 
since in a glow discharge a cold cathode is not 
attacked, even with a cathode fall of 300 volts. 


Asphalt in I’aper Manufacture. — In the Sep- 
tember issue of the Bulletin of the Standard Oil Com- 
pany, California, are given details of the application of 
asphalt to the manufacture of heavier varieties of paper. 
This is a new and interesting departure in the arts, 
and one destined to become of great commercial 
importance. Briefly, the manufacture of heavy 
papers, fibre boards, cartons, etc., consists in treating 
the original fibrous material to remove impurities. 
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An Electronic Battery. — In an address delivered 
to the Birmingham and Midland Institute, Mr. J. B. 
Kramer has recently described a piece of apparatus 
which he has named an electronic battery. The 
upper surface of a plate of carbon is coated with a 
radioactive substance, and a plate of metal is placed 
above and parallel to it, with an intervening air gap. 
When the plates are connected to the terminals of an 
electrometer a difference of potential is indicated, the 
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terminal comiectefl to the earbon bcinp negative 
and that eonn(‘(te<l If) the metal positive. The 
maximum potential dilh'rence was obtained with 
zine. It was possible to obtain a similar, though 
generally smallc’r, (‘Itect whtui the two plates were of 
diflerent metals. ]\Ir. Kramer suggests that the 
effect is not due to or /^-rays, but to 7-rays, which 
may cause a distortion or deformation of the atomic 
systems of the zinc and carbon atoms, thus rendering 
one positive and the other negative, owing to the 
comparative tightness of the bonds by which the 
electrons arc coupled to the nuclei of the two elements. 
Ue considers it probable that very few, if any, of the 
expelled a- and /^-particles reach the top plate, and 
that tlicir energy and charges are spent in collisions 
or in recombinations. 

Ni.w PnoTOfiRAPHic I^KSKNSITISERS. — ^MM. Pathe- 
rincma (Briliah Journal of Photography, p. 699) find 
that “ basic Scarlet N," made by the Cie. Nationale 
des .Matieres C'olorantes, is an excellent desensitiser 
and has several advantages. The weak reddish- 
brown lint which it imparts to the film is much more 
easily w'ashetl out than the intense red given by 
sallianine. It docs not stain the skin or finger nails 
as sa il ranine does, and never produces the general 
clu‘inical fog that pinacryptol is liable to do. They 
find also that very many dyes have an intense de- 
sensitising action when used in exceedingly weak 
solutions, one part in a million or even weaker, but 
at llu‘ same time produce Ji very notable degree of 
fog. Hut there arc certain other (lyes which, if added, 
get rid of the fogging power while leaving the dc- 
s<Misitising power unaltered. As examples of thpe 
c<.)m pound non ^ fogging dcsciisitisors the authors give 
fonnulic for baths containing rhocluliiie violet xmrified 
inetli\Ieiie blue, and rliodiiliiic sky-blue 
(P>ayer), to each of whicli pure acridine yellow is 
added as l\\e prolcetive dye. Those baths are very 
dilute and give scarcely any or no colour to the film. 
Other protect iv'e dyes are auramiue, benzoflavine, 
auracine, cachou brown, and acridine orange, and 
doubtless many others will bo found by further 
investigation. 

X-R.\Y Examination of Kkal and Cultivated 
Pearls.- IM. A. Dauvillicr, in the C.R. Acad. Sci., 
Paris, October 27, describes his results, using Laue 
liot(.igiaphic tliagrams obtained with the K-rays of 
rhodium and of silver and a quartz tube, with several 
hours’ exposure and a reinforcing screen of calcium 
tungstate. The real pearls, as might be expected 
from theory, show regular rings, which are sometimes 
very sharp, and are due to the doublets Ka and the 
K/i lines ; mother-of-pearl gives moie or less regular 
Lane figures formed of patches, which are more diffuse 
lliaii those caused by crystals of calcium carbonate. 
L'he mother-of-pearl figures show a certain amount of 
hexagonal symmetry when the rays are perpendicular 
to the cleavage planes ; when the rays are parallel to 
these planes the patches are mucli more numerous, 
aiul the symmetry is no longer hexagonal. Culti- 
vated pearls show’ both the rings, which are due to 
the outer layer of real pearl, and patches due to the 
mother-of-pearl core. It is of course unnecessary 
to cu-t the pearl in order to make this test. The 
method appears to be suitable for detecting imitations 
of other kinds. 

■* 

I’m: .-i-R.w Sr*i:cTRi-M of 'Phorium B -f- C. — Dr. 
\V. Pohlmeyor describes an investigation, using the 
iimisation method, in the Zcitschrijt fur Physih of 
( )ct. 10. The dimensions of the chamber K, in which 
the rays were magnetically dellectod, w*crc large enough 
to miniiuivse the ettect of the secondary rays produced 
on the walls, which were lined with cardboard to 
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reduce further this etfext. A wire coal( d witli 
thorium- B in ecpiilibrium with its products of dis- 
integration, thorium-C-hC'j- C/', was placed i cm. 
above, and parallel to, a slit of dimenshnis jx 
10 mm., in a lead plate forming the top of K ; /:t-rays 
of a certain velocity w-ere bent in circles tlirough 
a large stop by the magnetic field, and were thus 
focussed on a second slit S3 at the top of K, and 
passed into the ionisation chamber through a thin 
air-tight partition. The ionisation chamber was pro- 
tected from the direct effect of the preparation by 
lead blocks. The field was varied step by step, and 
the ionisation measured for each step. Several lines 
of thorium-B and of thorium -C + C" were observed in 
the resulting curve, and the influence of some of the 
weaker lines was clearly shown. The spectrum was 
shown to be limited on the high-velocity side, con- 
firming the results of Baeyer, Hahn, and Meitner. The 
intensity of the two strongest thorium-B lines is large 
compared with the continuous background, 'rhe 
experiments, and a discussion of the conditions, show 
that this background is to be ascribed to secondary 
influences, including the broadening of the numerous 
lines obtained in the photographic spectrum, owing 
to the necessarily large width of the slit and the 
preparation wire. Its existence does not invalidate 
the assumption that tlic primary [i-rsiys leave the 
nucleus with a definite velocity. 

Effect of I^ressurf on Oroanic Substances. — 
The dependence on pressure of the adiabatic cooling 
of some organic substances in the liquid state has 
been investigated by N. A. Pushii. and K. V. Grebi’iisli- 
chikov (J. C^heni. Soc., Oct.). The results show that 
phenol changes to a denser modification under a. 
pressure of 2250 kg./cm.*-* anti at a temperature of 
64*4®. Of all the substances investigated (alcohol, 
urethane, glycerol, castor oil, etc.), the greatest co- 
efficient of adiabatic cooling [dtjdp) was shown by 
benzene ; the coefficient decreases with increasing 
pressure in all cases. Some fj-toluidine and phenol 
mixtures were also investigated ; the* results point to 
the formation of ^-toluidinc phenolate. 

Steric Hindrancjc and Complex Ring Com- 
pounds. — It is well known that a chemical action is 
often profoundly modified by the presence of groups 
which exert a definite influence in promoting or in 
hindering its normal course. No entirely satisfactory 
solution of the problem will be possible until more 
abundant experimental data are available. A useful 
contribution to this subject has been made in vol. 18, 
No. 2, of Fortschritte der Chemic, Physih und physika- 
lische Chemie, “ Cber die Bildung von Chinon-imidcii 
und Phenoxazonen aus o-Amino-phenolen.'* Nach 
Versuchen von E. Mflrbc, K. Saurwein, G. Deines 
und J. Schornstein (Berlin : Gebriidcr Borntraeger, 
1923, 3s.), by K. von Auwers, who with the help 
of four collaborators has studied the oxidation of 
derivatives of o-aminophenol. Full details are given 
of the preparation and oxidation or attempted 
oxidation of these compounds, and after a critical 
survey of the results the author has drawn the 
conclusion that steric hindrance is responsible for any 
deviation from the normal reaction, which is as 
follows : an orthoaminophcnol is first oxidised by 
hydrogen peroxide or by air in alkaline solution to 
a bimolecular. quinoneimidc, which then condenses 
further to a phenoxazone. The action may, however, 
be arrested at the first stage or even entirely inhibited 
by the presH^ce of certain substituents. The influence 
of halogen atoms and of the following groups, namely, 
CHg, NO2, CN, coon and COOEt, in different 
positions, has been carefully studied and the results 
are classified. 
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New Chemistry Department, University of Edinburgh. 


'priE Chemical J..iboratories, the founclation stone 
^ of which was laid by the King on July 6, 1920,^ 
were formally opened by the Prince of Wales oii* 
December 3. The University had resolved in 1913 
to build a new chemistry department, and detailed 
plans were drawn up for its construction, but the 
outbreak of war led to the postponement of the 
scheme. Early in 1919 the matter became of immediate 
urgency, as it had by that time become evident 
that large numbers of ex-service men were about to 
enter on university courses in pure and applied 
science, as well as in medicine. The University met 
the situation by resolving first to appoint a professor 
of chemistry in relation to medicine, who would be 
accommodated in the old laboratories, and second, 


this basement is a separate entrance for elementary 
students. The construction is mainly of brick relieved 
by stonework on the frontage, which faces due north. 
The whole building is fireproof, floors and roofs being 
of reinforced hollow tile. 

. The general lay-out is indicated by Fig. 2. Three 
parallel corridors running north and south meet at 
one end the east and west corridor of the front block, 
and at the other end are free for extension. Between 
the central and side corridors are the main laboratories 
and lecture rooms with their subsidiary othces and 
service rooms. These are all lit on the factory shed 
principle by a saw-tooth roof, glazed with north slope 
w'indow - lights. On the outer face of each side 
corridor is a range of rooms lit by large windows in 



Fig. I. — llic King’s Buildings, University of Edinburgh (Chemistry D3partm:«it). 


to erect a new chemistry department on a site affording 
greater facilities for adaptation and extension than 
the site originally contemplated. 

The University accordingly purchased some farm 
land on the southern outskirts of the city, about a 
mile and a half from the Old College. This land, of 
1 15 acres in extent, is intended to provide sites for all 
the scientific departments of the -University, which 
will, as necessity determines and as money becomes 
available, move out to the King’s Buildings, the 
new group being so named with His Majesty’s per- 
mission. 

The Chemistry Building (Fig. i), excavation for 
which was begun in November 1919, has a frontage 
of 220 feet and a depth of 320 feet, ^ It was con- 
structed by Mr. A. F. Balfour Paul, architect, on 
sketch plans submitted by the professor of^chemistry. 
Sir James Walker. The front block is of two storeys ; 
the remainder is of one storey only, with the exception 
of a small section to the south-east which has a base- 
ment for an engineer’s house, cloak-rooms, etc. In 
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the walls. These serve as balance-rooms, etc., for 
the main laboratories, and as research rooms. Dn 
the ground floor of the front block are the pln sico- 
chemical laboratories, dark-rooms, and special rooms 
for gas -analysis, etc.; on the upper floor are ihe 
library, administrative rooms, staff common -room, 
research rooms, and laboratories destined for cr\’stal- 
lography. X-ray work, and the like. 

The main laboratories are four in number, each 
45x70 feet internal measurement. They are fitted 
with benches to accommodate 72x4 = 288 students 
*in the elementary laboratory, 72x2 = 144 students 
in the laboratory of the second year, 48 students in 
the advanced inorganic laboratory, and 40 students 
in thS advanced organic laboratory. The pliysico- 
chemical rooms can provide working places for about 
^30 students. Thus the department could take more 
than 260 students working simultaneously, and has a 
bench capacity for 550 students. In the special 
research rooms at present equipped, accoiinno(lation 
can be found for 25 po.st-graduate workers, a number 
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ca|)al)Ic of doiihlctl when all the rooms are 

completed. 

\ s(‘cli()n (jf the (lepnrl nifMil is devoted to technical 
liemetrv, the ol)ject bein*^ to familiaristi students in 
f^enrral vva\' with technical [)lant and [)rocesses. 
d’her<* are tliree 


hi"h level. The drauglil-cnpbt^ards of th'‘ depart- 
ment lire connected with two s])ecial Jii<^h-power fans. 

I Jilach pair of lecture njoms has a fan whu'h 
runs normally at a low" speed, but is caj^able of 
changing the air of the room I'omplelely in a hwv 

minutes b e- 


small _L;(‘nci.d 
work ini' lal»or- 
a tones, two n‘- 
sea.r(. h ta joins, 
and a work- 
shop, w i t I) 
otti( e. -.lores, 
etc. 'I he eipiip- 
meni i^ for tlie 
mo-,t p.art of a 
molale t\pe, 
tlie m.un rooms 
lu'inj.^ lilted on 
th(' walls with 
ser\ i( pipes 
foi wat(‘r, «>as, 
steam, electric 
I i h t a n d 
])ower, com- 
prt'ssed air aiul 
vacuum, to 
wiiich small- 
scale plant ean 
be connected, 
h'rom 15 to 20 
students can 
simultaneously 
receive instruc- 
tion in this 
section. 

There are 
four lecture 
rooms, two 
large (seating 
capacity 160) 
and two small 
(seating capa- 
city 100 and 70 
res pec tively). 
These are lit 
by cupolas and 
tiireti of them 
can he dark- 
ened by lower- 
ing a false ceil- 
ing operated 
elec t r i cally. 
d'he four lec- 
ture rooms are 
setAod by a 
single prepara- 
tion room, ad- 
joining which 
is a commodi- 



1 wee 11 lectures, 
d'he lir is ad- 
inillcd under 
t li c ] lic t u r c 
h n c h a 11 d 
c X 1 r a c led 
t h roil g h two 
sets ot aper- 
tures in the 
back wall ol 
1 li 1 e c t n 1 c 
room, one set 
at head level 
and th(' other 
near th(‘ roof. 

Electricity is 
supplied from 
the city at 230 
volts A.C. and 
460 volts i).(' 
for power. A 
large motor 
generator 
yields direct 
current at 100 
volts for wall 
plugs, and for 
charging ac- 
cumulators, of 
which there are 
two sets of 20 
cells each -one 
for electro- 
analytic and 
electro-syn- 
thetic work, 
the other for 
physico-chemi- 
cal w'ork. 

The first sec- 
tion of the de- 
partment was 
fully occupied 
in October 
1921, the sec- 
ond in October 
Tc)22, and the 
third and final 
5 c t i o n in 
October 1924. 
The actual cost 
of the build- 
ings, inclusive 
of scientific 


ous lecture PLAN OF C 

mnscnin. 

1 he heating ’ f » jo « . 

of. the depart- = 4 = 

merit is ellected 2 — Nt'v Chemical Labor: 

by means of 

low- - juessiire steam, and the ventilation is by 
extraction, the main inlet duct being under the 
central corridor, and all air being admitted to 
rooms over steam pipes or radiators. Each 
main laboratory is served by an independent fan 
connected with draught-holes on the students' 
benches, a scavenging fan being also provided at a 


PLAN OF GROUND FLOOR 


)U^D FLOOR eipiipment and 

all other 

jp charges, has 

. , , . , t ~ been somewhat 

New Chemical Laborrfioncs, UnivervSity of Edinburgh. less than 

200,000/. 

At a luncheon following the admission of the 
Prince to the honorary LL.D. degree, the Principal 
minounced that the deficit of 88,000/. on capital 
incurred since the War had in the preceding few days 
been met to the extent of 75,000/. by subscriptions, 
including a donation of 50,000/. from Sir Alexander 
Grant, 
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The Adelaide Meeting^ of the Australasian Association. 


'"PTT7C se\enteenth nioetinjn of tlie Australasian 

* Association for llio A(ivancenu*nt of Srirncc 
was liold ill Adelaide, South Australia, on August 
2‘=;-^o inclusive. 

The nuinher of iiu inbcrs who attended the meeting 
is estimated at 7-)0, and delegates from all the 
important scieritifii' institutions and societies in 
Australia and Neu Zealand were present. The 
itelogatcs who atteiuled exceeded 100 in number, 
and these represented at least fifty institutions, in- 
:luding the Australian National Kesearch Council, 
the New Zealand Inditute, the various State T<oval 
Societies, the xaTious universities both ol the 
Commonwealth and of New Zealand, the Federal and 
State Government I )epartments, the British Medical 
Association, the various mining, engineering, and 
chemical institutes, together with kindred institutions. 

'the retiring presiilent. Sir George Knibbs, inducted 
the pH'sident for r<)jj-2b, Sir John ^lonash, on the 
evening of August 2^,. The president’s inaugural ad- 
dress on “ Power Development” attracted widespread 
attention throughout Australia and New Zealand. 

Prof. G. Flliot Smith, of University Ckdlege, 
London, attcMided the meeting, aiul assisted Section F 
(Anthropology) in urging the lAxleral (Government 
to found an Australian chair of anthropology at the 
University of Sydney. The A.ssociation also sup- 
ported a resolution of the Austrc'ilian Universities' 
Cxmference to establish a chair of forestry at the 
University of Adelaide. 

The presidential addresses to Sections included the 
following : A (Astronomy, Mathematics, and Physics), 
Prof. D. M. Y. Sommervillc, ” The Development of 
the Ideas of Space and Time ” \ B (Chemistry), Prof. 
A. C. D. Rivett, National Research " ; B (Sub- 
section Pharmacy), Mr. E. F. Gryst, “ Pharmaceutical 
Progress” ; C (Geology and Mineralogy), Dr. H. C. 
Richards, “ Volcanic Activity in Queensland ” ; 
D (Zoology), Prof. W. E. Agar, ” Some Problems of 
Evolution and Genetics ” ; E (Geography and 
History), Capt. J. K. Davis, ” Sailing Directions ” ; 
J' (F.thnology and Anthropology), Mr. H. D. Skinner, 

” Origin and Relationships of the Material Culture 
and Decorative Art of the Maoris of New Zealand ” ; 
G (Social and Statistical Science), Prof. D, B. Copland, 

" Monetary Policy and its Reaction upon Australia ” ; 
H (Engineering and Architecture), Prof. H. E. 
Whitfeld, ” Efiiciency in Modern Tdfe ” ; T (Sanitary 


I Science and IlNgicne), Dr. J. S. Purdy, ” X’ilamines 
I aiul Fruit in Diet ” ; J (Mental Science and hhiuca- 
^ tion). Air. |. Nangle. ” X'ocational (Guidance ” ; 
I K (Agriculture and h'ore.stry). Prof. K. D. Walt, 
” The World’s h'ood Sii])[)lv ” ; L (X’eterinary 
I Science), Dr. S. i)odd, ” ( ancer in Domesticated 
I .ynmals ” ; Al (Ik)tanv), Air. L. Kodway, ” Ideologic 
Conditions of Vegetation in .rasnuinia.” 

A general st;itement was made by tlie permanent 
^ honorary secretary regarding tin* ])ressing needs of 
j the Association, inasmiK'h as it is coming to be seen 
I that science in Australia and New Zealand needs to 
extend its usefulness, especially in vitnv of the impotus 
given to the study of iMcifjc prol)lenisby tliercccnl Pan- 
Pacilic Science (.'ongress, ami the Food ('onser\ation 
('ongress, held in Australia and Honolulu resjK'etivcly. 
This could be accomplished by the Ausiralasian 
Association acting as co-oialinator of, and spokesman 
for, the various flivergent interests of sciiMitilie, and 
technical societies. In other, word.s, tlu* best work 
could be done apparently by an aihliation (d all tlie 
scientific institutions with the Austialasian .Associa- 
tion for the Advancement of Science, .and with tln^ 
hearty co-operation also of the Australi.in National 
Research Council and the Neu Zealand Institule. 

^ The present machinery of the Australasian Associa- 
tion is too cumbrous for this purpose, and it is fouml 
necessary to take a central office in Sydney with 
an officer in permanent attendance 1 () assist tlie 
permanent honorary secretary. 

A constitution of feuv articles is needed with 
flexible by-laws or r,egulaiions to each of the main 
articles. Continuity of membership is needed, and 
some permanency also for secretaries of Sections, 
whereby recommendations to Governments and other 
authorities might be well considered before presenta- 
tion. 

Perth, Western Australia, was selected as the place 
of the eighteenth meeting of the Association, the 
date chosen being August 1926. The president for 
this meeting will be Sir Thomas R. I.yle. The 
Government of Western Australia has promised 
1200/., mainly towards defraying the cost of the 
publication of the Proceedings. 

The nineteentli meeting will be held at Hobart, 
Tasmania, in January 1928, with the promise of 
financial support from the Tasmanian Government. 

E. C. Anokkws. 


''["HE report before ’us contains an account of the 
^ preservatives and colouring matters found in 
different articles of food, together with the Committee's 
opinion upon the nature and quantities of these sub- 
stances which should be permissible, taking into 
consideration, on one hand, their effect upon the 
body, and on the other, their efficiency in preserving, 
or making attracli /e, the different articles of diet in 
which they are found. Apart from the main body 
of the report, a series of appendices givofi the names 
of the witnesses examined, and excerpts from the 
laws of other countries on the use of preservatives 
and colouring matters in foods, with details as to 
those which are permissible and which prohibited : 
one other appendix will be referred to in more detail 
below. 

The principles which guided the Committee in the 

^ Minislry of Health. Final Koport of the Departmental Committee on the 
Use f>f l’rr*sei vatives and Colouring Matters in Food. Pp. 84. (London! 
II. M. Sl.itionery Office, i-?. dd. net. 
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:s in Food.^ 

interim report on the use of preservatives in meat, 
which have already been noticed in these ctffumns 
(Natukk, September 20, p. 4-^8), are emphasised 
again in the report under consideration. Since the 
ideal of the consumption of fresh food alone is im- 
practicable of attainment under modern conditions of 
civilisation, and cold transport or sterilisation by 
heat may be unsuitable processes in certain cases, 
the only course open is to use some preservative, 
and the Committee has devoted considerable atten- 
tion to the question as to wdiich preservatives 
are the least likely to be harmful to the individuals 
consuming them in small quantities, allhougJi often 
over long periods of time, and yet are rea.sonably 
efficient in preventing decomposition or other change 
in the food or drink product, in certain cases, 
preservatives have a further disadvantage in that 
their addition may give a sense of false seem i tv and 
encourage slackness in the preparation of the food : 
in other cases their use seems to have become a habit 
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with somi* (jf tlio niiLinif.'iclurors of ccrtiiin articles of 
food, sneli as ])icklcs, since r)t hers do not use them at all. 

The r(‘porl considc^rs first tlie rlirferoiit substances 
whicfi have been used as preserv^ati vt's and their 
eflec t u))on tli(^ human economy; they can be 
divided into fhree j^roups. In the first ?ire hydro- 
lluoric a( i<l, its salts anrl derivatives (seldom if ever 
used at flic presi nt lime), and formaldehyde and its 
deri\.aii\es. lluj effects of the latter have been 
aln adv inentionefl in the account of the Committee’s 
lnl« rim Keport and will not be further considered 
Ju re, ll is sufficient to state that in the opinion of 
1h(* ( ommittee, with wljich we are in complete 
a.^rccmeiit, the substances in this group should be 
coTnpleteI\' prohibited in articles of diet. In the 
s<*( ond groiif) are placed boron preservatives and 
salicylic acid and its salts : these should also be 
pr(»lnbited. Although this conclusion may cause 
some surjuise, the evidence in favour of it is remark- 
ably strong. In tin; first place, both boric and 
sa.li(’ylic acids act as irritant . to the alimentary tract ; 
the former, moreover, is only excreted slowly after 
absorption, so that its action is cumulative. Boric 
acid or its salts are used at prresent very largely in 
(nam, butter, lit|ui<l eggs, margarine, and potted 
meats, or dust(*d over bac.on ami hams exported to 
(ireat b»ntain : but since these products are frequcnlly 
.st)ltl wit lion t the addition of preservatives, it appears 
(piile ])ossible to dis])cnse with them, }>roviding 
mid hods of preparation and conditions of transport 
are satisfactory. 'Phis conclusion is strengthened by 
the fact that at the present day the milk supply is 
satisfaidorily maintained allhongh the addition of 
picserv.i lives is forbidden, a state of affairs which, 
twenty live years ago, was considered to be impossible 
of achie\ emenl in some (juarters. As regards salicylic 
acid, which is usimI chiefly in beverages, benzoic acid 
has about the same effectiveness as a preservative 
and is less irritant to the stomach, and is therefore 
preferable. 

d'lie third group comprises ihe least harmful of 
the pri'scrvatives in luMi/oic acid, sulphurous acid, 
and llicir .salts : the report gives a list of the foods 


and beverages in which they may be permitted, 
together with the maximum amounts “^allowable. 
Sulphur dioxide may be permitted in sausages, jam, 
dried and preserved fruits, beer and cider, and wines, 
cordials, and fruit juices, in amounts of a few grains 
per pound or pint. Benzoic acid should be allowed 
only in the following beverages : coffee extract, non- 
alcoholic wines and cordials, and sweetened mineral 
waters and ginger-beer. 

Turning to the question of colouring matters, tlie 
Committee advises the proJiibition of the use of 
copper sulphate as an agent for preserving the colour 
of green vegetables. 'Ihey consider that this will 
not affect the sale of canned vegetables, seeing that 
peas 'canned without the use of copper find a ready 
sale in (ircat Britain. As regards other colouring 
matters, a few pigments containing iron and some 
natural organic colours such as gamboge, saffron, 
caramel, and cochineal are considered harmless : but 
of the synthetic aniline dyes, relatively few liave been 
considered liarinless in other countries, and the 
Conunittee recommends that a list of those permit led 
should be drawn up by the Minister of ITeallh ; this 
is necessary, since many of these dyes arc potent 
antiseptics in dilute solutions ; mc^reover, they cannot 
be grouped in classes, since a harmful product may 
be closely relatexl to on^*. that is quite innocuous. 

Finally, the report considers the best method of 
making its conclusions effective : among its recom- 
mendations here is one that the amount of preservative 
or nature of colouring matter permitted should be 
definitely laid down by law, and another that the 
processes of preparation of food for human con- 
sumption should be under closer control. In this 
connexion, improved methods and facilities of trans- 
port and storage are urgently ret) ui red. In one of 
the appendices is given an interesting example of the 
co-operation of a trade in reducing the amount of 
preservative prc'sent in a food, by its members 
agreeing not lo use tlie. article containing it in certain 
types of foodstuffs prepared by them. The report 
should do much to raise the standard of j)reparation 
of food in Brent Britain. 


Works of Early Man in East Anglia. 


\ r tlu* autumn Hireling of the Brehistoric Society 
‘ ^ of ICasl Anglia, held at the rooms of the 
(irologital Sdcirty, Burlington lJou.se, London, on 
Nowmlirr 12, Mr. R. A. Smith, and afterwards the 
]>resi(lrnt, Mr. Henry Ikilfour, in the chair, special 
rrh ronrt' was matlo to the loss sustained through the 
death of the late Mr. K, T. Lingwood, of Westleton, 
wlu), in adtlition to great abilities and enthusiasm as 
a ]iraclieal excavator and collector of Hint implements, 
luul for years done very valuable voluntary work by 
drawing large numbers of the specimens selected for 
illustration in the annual Proceedings of the Society. 
Had Mr. Lingwood lived, a proposal to offer him 
honorary membership of the Society would liave been 
brought forward at the next annual meeting, and it 
was unanimously resolved by the London meeting 
that this distinction should be offered to Mrs. 
Lingwood, together with an expre.ssioii of the 
sympathy of the members of the Society. ’ 

An important announcement concerning the pro- 
tection of Brime’s Graves, Norfolk, as a national 
moniiinent was made by the lion, secretary, Mr. G. 
Maynard, of the Ipswich Miisoum, wdio stated that 
H.M. Office of Works has accepted a suggestion made 
on beJialf of the Society and has taken steps to include 
in tlie scheilnlc a considerable area of the open w'arren 
which borders the well-known group of ancient flint 
mines on the Weeting Hall estate. The additional 
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area includes the sites of the recently discovered pits 
on the slopes of the Grime’s Graves ridge which are 
being investigated by Mr. A. L. Armstrong. 

It was also announced that with the approval of 
the Office of Works, the owmer of the estate lias given 
permission for the erection of a shelter over the mouth 
of the pit cleared out by the Society in 1914 and 
subsequent years. This protection is designed to 
prevent the silting up of the entrance to the galleries 
at the bottom of the pit, and to facilitate entrance to 
the old mine wwkings. The delimitation of a foot- 
path across the warren to the site has also been 
agreed to. Information as to the probable cost of 
the shelter is being obtained, and the council of the 
Society is shortly to be asked to consider the question 
of taking up the scheme. 

Mr. J. P. T. Burchell described some stratified finds 
on the Noith Kent coast, where the peculiar elon- 
gated flint implement known from its abundance in 
the bed of the Thames as the '' Thames pick," is found 
in plenty at the foot of the cliffs but is w'ithout a 
definite geological horizon. The cliffs examined are 
at Bishopstone near Reculvcr, and Hampton near 
Herne Bay. At the former site, hand-axes of Chelles 
and St. Acheul type have been found in the ochreous 
gravel which is capped by brick earth, with Neolithic 
flakes and cores in its upper levels. 

Sunk in the top of the brick earth and adjoining 
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0 shell -heap with ICarly Iron Age pottery, a 
liearth has been found containing flint flakes and a 
small circular implement. An interesting discovery 
is that an undisturbed stratum of gravel, 5 inches 
deep, seals in the Iron Age hearth and midden ; and 
above this is i J feet to 4 feet of loam with flints and 
more pottery and burnt flints to the surface. As the 
'riiamcs pick can scarcely belong to the Iron Age and 
is probably later tlian the drift, the only course is to 
refer it to tlie lower part of the brick earth. 

Mr. W. II. Cook reported on the discovery*^ of a 
flint implement working-site of late St. Acheul or 
eaily^ Lc Moust ier date in the Medway valley. Several 
tlionsands of flint artifacts were found lying in heaps 
covered by brick earth and apparently undistnirbed 
since the niid-Pleistoccne period. Excavations in the 
chalk near Krindsbury opposite Kocliester have 
revealed a chalk slope more than half a mile in length 
leading down to the alluvial plain of the Medwa^^ 
On the chalk slope are a series of gravels and brick 
earths resting at sarions levels on well-defined plat- 
forms or b'rraces. At 00 feet above the river level 
and corresponding to the loo-foot terrace of the 
'fhames ;ind Somme are the beds of the ancient 
Medwav, which are of the same Chellean-Le ]\Iou.stier 
age. 1'he recent discoveiy was made in a shallow 
deposit of dark clayey brick ^iarth probably represent- 
ing the alluvia of the ancient loo-foot terrace river, 
as it occurs on the upper limits of the terrace and lies 
in a hollow of an ancient calcareous surface loam which 
is clearly older than the terrace deposits. In addition 
to palceolithic Jiand-axcs, scrapers and grattoir, 
hammers tones, masses of tliiit flakes and numbers of 
massive core pieces were found. None of the cores 
were, however, of the tortoise - backed type. An 
accumulation of coarse sub-angular fragments of 
chalk, app)arcntly equivalent to the well-known 
Cooinhe rock of Northflect, etc., was found at the 
junction of the chalk with the* drift beds at various 
levels, but it is clearly of later age than the loo-foot | 
terrace. 

Dr. Cyril f\)x, of Cambridge, dealt with evidence 
of continuity of occuiiation of a site known as Bellhus, 
at Abington Idgotts, Cambridge, from Early Iron Age 
down to late Medieval times. The .settlement had 
probably been founded in Ea Tenc I. times (400— 
250 n.c.), possibly as a result of the general tendency 
elsewhere exemplified during this Age for migration 
to take place from the pasture-land to the more 
fertile districts bordering the alluvium, and thus 
connected with the early development of corn growing. 
The evolution of the pottery forms during the Early 
Iron Age was discussed and many^ examples shown. 
The abundance of 1st century a.d. finds. seems to 
show that no serious setback in prosperity accom- 
panied the Roman conquest and the story of the 
settlement only^ became obscure after a.d. 390. 
Certain pottery forms, particularly the Roman 
mortariurn, seem to show an evolution into types 
which can be clearly distinguished as Early 
Saxon. 

Mr. A. E. Armstrong reported upon the past 
season's work at Grime's Graves, Norfolk. The con- 
tinuance of last year's excavations hc|^ .shown that 
the simple shaft-pits discovered on the outer slopes, 
of the site are placed close together in rows. The 
extremely compact nature of the filling and absence 
of surface indications were again noted, as well as 
the absence of galleries and deer horn picks. The 
work appears to have been done with short hand- 
picks of bone. Excavation of a large hearth in one 
of the old shaft hollows on the higher ground has 
ydelded several examples of pottery now dated as 
Hallstatt, Early Iron Age. 
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University and Educational Intelligence. 

Edinburgh. — The Prince of \VaIe.s visited the 
T- Diversity on December 3, for the purpose of opening 
the new Department of Chemistry, King's Buildings’ 
which has recently been completed at a co.st of 
about 200,000/. Immediately afterwards, at a special 
graduation ceremony^' in the M'Ewan Hall, ' the 
Chancellor of the University^ Earl Balfour, conferred 
on His Royal Highness the honorary degree of ET..D. 
At the subsequent luncheon, t»he Principal announced 
that Sir Alexander Grant had giVeii 50,000/., that 
the Carnegie Trust was likely to add 15,000/., and 
gifts from other sources ainouiited to io,noo/., 
which, ^.he stated, would bring relief, encouragement, 
and hope to those who admini.stcr the aflairs of the 
University', though the University's need remained 
y'ct so great that he trusted there was a larger Jiarx est 
to follow. 

To commemorate the hundredth anniversary of 
the foundation of the Roy’al (Dick) Veterinary' 
College, a Centenary" Po.st-gradiiate Fellowship lias 
been instituted. A Fellowsliip Fund has been 
established, and a deed has recently been sigiiej, by" 
which trustees have been appointed to administer 
the Fund. The aim of the k'ellowship is the a.ssist- 
ance of promising graduates who may" wish to pursue 
further study and research, and it is hoped lliat in 
this way the advancement of veterinary science may 
be promoted. The amount of the Fund is at j>r(*s(.‘nt 
5802/., but the trustees feel confident that additional 
contributions itiay be expected from tliose who 
benefit from the discoveries of veterinary science, 
as applied to animal husbandly and public health. 

Eeeds. — Applications are invited for two posts, 
namely", an assistant lectureship in agricultural botany 
and a demonstratorship in the same subject. f\'ir- 
ticiilars may be obtained from the registrar, to whom 
applications for the posts should be sent by, at latest, 
December 22. 

London. — The following doctorates have been 
conferred : — PhJ). (Sriencr) : Mi.ss M. A. ('. Bo.is 
(Lister Institute of Preventive Medicine) foi a. thesis 
entitled " Part I. A Method for estimating ('alciiim 
and Phosphorus Retention in y"oung growing Rats ; 
J’art IT. The effect of Green Food in tlie Diet on llie 
(Calcium and Phosphorus Metabolism of Rats as 
compared with that of Cod Tdver Oil " ; Amar Nath 
Puri (Rothamsted Experimental Station) for a thesis 
entitled “ Soil Colloids — A Study of Phenomena 
relating to Surface J^'orces in Soil " ; Mr. IT. (Gregory 
(Imperial (College — Roy'aJ College of Science) for a 
thesis entitled “ Jixperiincntal Determination of the 
Thermal Conductivities of (hises," and other ])apcr.s ; 

Mr. E. Spencer (Imperial College — Royal College of 
Science and University of Liverpool) for a thesis 
entitled “ Investigations of Problems connected with 
the formation of Authigenous Minerals in Clays, Coals, 
and Jainestones from India and elsewhere " ; Mr. 
Murray Stuart, for a thesis entitled “ The Potash and 
Rock Salt Deposits of the Punjab and Kohat ” ; .Mr. 

G. F\ J. Temple (Hirkbeck College) for a thesis entitled 
“ Researches in Whitehead’s Theory of Relativity,” 
and another paper; Mr. IT. G. Turley (Ikiitersea 
Polytechnic) for a thesis entitled “ Experiments on 
the Walden Inversion. The a-Hydroxy Acids ami 
their Derivatives with special reference to I.actic 
Acid.” Ph.D. (Engineering) : Mr. G. F. Dutton 
(Imperial College — City and Guilds College) for a 
thesis entitled ” Some Acoustic Properties of Tele- 
phones.” 

Applications are invited for the Keddcy Fletchcr- 
Warr studentships for the promotion of post- 
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graduate research. 'the studentships are tenable 
normally for three yeais, and are of the annual value 
of not less than 200/. They are open to men and 
women of Kiiropean flest'cnt who are graduates of a 
British universitv or of similar standing, preference 
being given to "a graduate of the University of 
Uoridon. h'urther particulars arc obtainable from 
the Aeadcinie Kegistrar, University of Loudon, 
South Kensington. S.VV.7. Tlie latest date for the 
receipt of applications is January 31. 


rin: haraday House ICh'ctrical Engineering College, 
Soiitiianipton i^jw, W.C'.r, has an opening for an 
assistant lecturer in mathematics anrl physics or 
c luMuistry. 1 ‘reference will be given to an engineering 
graduate'. Written applications should be sent to 
Dr. A. Russell, at the College. 

rin I nivi'rsity (ollege of the South-west of 
I'higland, Rxeter, has sent us a copy of the annual 
reports ot its Council and I'^enale for 1923-2.^. d'he 
Council has co operated with the I’lymouth Education 
Authoritv m planning an extension of the work of 
he College to I’lvmouth. .scheme has been framed 
for the institution of d('gree and diploma courses in 
engiiH'cring (civil, electrical, marine, and mechanical) 
and in commerce, to be eamducied in Plymouth, and 
lor tin? extension of the law teaching and extra-mural 
work now carried on there by the College. Pending 
th(' maturing of the scheme and the. provision of the 
re<piisit(‘ funds, the ('ollege ('ouncil will be represented 
on a sub' committee constituted for the purpose of 
advising the Plymouth ICducation Committee on the 
a<lministration of tlu^ Plymouth 'reclmical Schools, 
and till' Principal of the (.'ollege will give part of his 
time to acting as supervisor in these schools. 

'I'm: New' York correspondent of the 7'imrs records 
tiiat Mr. (leorge ICastman, founder of the Eastman 
Kodak ('ompany, who has already given away half 
is holdings ot stock in that concern, has made gifts 
ol the remaining half to several institutions of learning. | 
.\t the low'i'st estimate tins half is worth about 

000/. Of this amount, about [,700,000/. will 
go to the University of Roche.ster, and about 900,000/. 
to the M.issachiisel ts Institute of 'rechnolog}’^. This 
will bring tin* total of Mr. P.astmaii's gifts to the 
latter iu‘4itution up to 3,000,000/. 'I'he remaining 
money, about .|oo,ooo/., wdl go to the 'I'uskcgee 
lusLitiili*. the Hampton Institute, and the Southern 
Si hools lor the hklucation of Negroes, but these gifts 
aie contingent on gifts of a like total from others. 

rnr annual statement for [023 192. j. of the Rhodes 
Scholarshi])s, has recently been i.ssued by the Rhodes 
Irust, Si'vmoiir House, Waterloo Place, I..ondon, 
S.W.i. riie number i^f scholars in residence during 
the year was 220, of whom io<) were from the British 
h'mpiie and iii from the United States. (.Iroupiiig 
the scholars according to their stud'es, it appears 
that mathematics claimed t»o aiul natural science 
and medicine 5;, while education, forestrv and 
,'igi iculture. and anthropolog\’ claimed 4, 2 and 1 
resjiect ively. I'lie present ai'adeinic year opened 
wnh 1 J:!o seholars in residence. Information about 
Rhodi's Scholarships ma\' be obtained on ap])]ication 
U) the otliees of the rrie-.t. In the Unitetl States 
ap]iheation may be made to ITesident Aydclottc, 
vSua/lhmore College. Su.irllmiore, Pcnn.sylvania ; 
in C.wiavla to Mr. M. Macdonnell, National Trust 

Coiufiaiiy, l.td., .Montreal, P.(J. ; in .\ustraha to Mr. 

|. ('. \'. Behan. Trinity College, Parkxille, Victoria; 
in South \triea to Mr. P. 1'. l.ewis, South African 
C hambers, St. tieoige’s Street, Cape Town. 
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Early Science at the Royal Society. 

December 14, 1664. The experiment mentioned by 
Monsieur Huygens of making a thermometer wdth a 
cane of salt-water and a glass-ball poised in it, w^as 
tried ; and it was found that the glass-ball rose and 
subsided, according to the alterations of heat and 
cold. It was ordered, that it be kept and compared 
with the other thermometers, in order to see w hether 
it be so nice and sc*nsible’ as they. — 'rhcrc was reacl a 
paper sent from Oxford by Mr. Boyle to the secretary, 
containing certain proposals of Mr. Austen, about the 
jdanting of fruit and timber-trees wdiich Mr. Austen 
desired might be recommended to the parliament. 
It waSi referred to tlie committee* for agriculture. 

December 16, 1663. Mr. Waterhouse gave mhice of 
a lett<*r received by him from Mr. t'liildren, signifying, 
tliat the thermometer sent to him was broken : as 
also, that he would sliorlly coinmimicatc his maim 
scripts of o]).sei vations of tlie weather, and first of all 
those of three several persons made upon exerv da\' 
of the year K^pS. — Mr. Ilooke proposed an experiiiK'nt 
to be made w'itli tlic compressing engine, of appiving 
a gun lo it, to see w'ith w’hat force it will l)e able to 
sho<A a bullet, arrow, etc. The operator was ordereil to 
prepare a. gun for this pur])()se. 

December 17, 1668. At this meeting wctc jireseiit 
two Italian gcnllcinc'n, the Manjiiis Ricarili, and 
Signor Seoui, both introduced by (.'ouiit Uinbaldiiio. 
They acquainted the society r)f the singular ri*spect, 
wdiich the Cardinal Leopold do Medicis hatl for them, 
and that he desired to have his excuse made for not 
having himself returned his acknowledgments for 
tlie Ifistory of the Society ” [Sprat's] sent to him, 
wdiich he hail been hiiulered from doing by his lately 
received dignity of Cardinal ; but that since that time 
he had desired and already ()l)tained the Pope’s 
permission to correspond with the society, of wdiich 
he now' intended to 'Imake use, lo let them see the 
esteem, wiiicli he had of them and their inslilnlion. — 
The pre.sident thanked these gentlemen for acquainting 
the society with so favonralile an inclination of his 
Eminence to them, and that they w'onld study to 
entertain so noble and promising a correspondence 
with all reciprocal services. 

December 18, 1679. Mr. Henshaw read a paper, 
which lie had from l)r. Plot, copied from the Records 
I ill the Tower, containing an account of the strange 
recovery of certain pcr.sons a long time after their 
having been executed. 

December 19, 1666. It was ordered that at the next 
meeting the experiment be nuule of transfusing the 
blood of a sound dog into a mangy one ; and that the 
operator provide necessaries for it, to begin the opera- 
tion about twelve o'clock that day. Mr. Btiyle 
suggested that it miglit be considered to make an 
estimate of wdiat proportion of blood is lei out. Dr. 
l^ope moved, that a trial might be made of letting out 
half the blood of a dog, and of supplying it w ith warm 
milk, or, because milk may coagulate, with a liquid 
of barley-cream. Mr. Boyle mentioned, that not only 
care must be had of the kind of liquor to be injec'ted, 
but also of the manner and place of the in jection ; in 
default whereof the* liepior would driv^e the; blood 
before it tt> the heart and by too great abumlancc 
crowding in there kill the animal. To avoid w'hich, 
it might be injected by degrees, and in the remoter 
parts from the heart, as in a crural vein. 

1667. Mr. Coga being introduced ga\'c an account 
of the otlceVs of the cxpcrinienl of transfusion repealed 
upon him, viz., that ho found himself tery wdl at 
present, though he had been at first somewhat feverish 
upon it ; wdiich w^as imputed to his excess in drinking 
too much wane soon after the operation. 
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Societies and Academies. 

London. 

Royal Society, December 4. — A. Fowler : 'J'he 
structure of the spectrum of ionised nitrogen. New 
observations of the second line spectrum of nitrogen 
(N II or N+) have been made in the region X6650 to 
X2200, and 52 lines have ^been classified. In this 
region, all the terms which have been identified belong 
to singlet or triplet systems, 'fhesc iiave been found 
to combine with each other in agreement with the 
seleidion rules which are applicable to other spectra 
in which p' and d' terms appear. The absolute values 
of the terms cannot yet be stated, but a value of 
70,000 has been provisionally assigned to 2 p, in 
accordance with the value suggested for ip by astro- 
physical data. The largest term identified is 'd. p 
term, and it may be inferred that the series electron 
in singly ionised nitrogen normally occupies a 23 orbit, 
so that the atom of N II has two electrons in ii orbits, 
two in 2i and two in 2 ^ orbits. It is also the probable 
arrangement of orbits in the neutral atom of carbon, 
the s])e(:trum of which has not yet been resolved into 
series. Three groups of lines which involve one of 
the p terms are remarkcible ai^ showing large displace- 
ments (-' 0-5 A) to the red in vacuum tubes contain- 
ing nitrogen at relatively high pressures. — H. Jeffreys : 
On the formation of water waves by wind. The wind 
presses more strongly on the slopes of the waves facing 
it than on the sheltered slopes, and when the resulting 
tendency of the waves to grow is just able to over- 
come viscosity, waves are first formed. A numerical 
constant in the theory can be adjusted to make the 
wind velocity required to produce waves agree with 
observation ; and when this is done the predicted 
wave-length of the waves first formed agrees with 
observation without further assumption. To account 
for the skin friction of the wind over the seas as Ihe 
resultant drag due to the horizontal thrust of the 
wind on the exposed sides of the waves, wave velocity 


between the electrodes and the refractories during 
fusion. Pots of fused magnesia made in this way- 
have been successfully used for holding molten iron 
oxide, which penetrates all other known refractories. 
— J. W. Nicholson: Spheroidal wave functions. 
The paper develops a new class of solutions of the 

Sates spheroidal CO- 


in problems of Tu ^ conditions 

now T.iiplaco s eciualion. The 

are not ot the form of protl ids of 
io il!o normal ’* eo-oidiiuUes :iiiiuopri;ilc 

r^iVu? aoverlhcles.s run ]>€; applied 

icacldy to the exact sidjitifin, without the ii.st; ot har- 
monic senes, of problmns of diifraction of waves by 
circular discs. — J . V . Howard awiV \^. Stv\\VV\ Ueeenf 
developments in tensile testing. When a steel lest 
piece is pulled beyond a limiting stress, the removal 
and re-application of the load causes a loop to be 
traced in the load -extension diagram recorded by the 
Dalby autographic load -extension recorder. TJie ex- 
tension which occurs when a loop is being traced is 
analysed into a proportionally elastic portion- and a 
non-proportional I y elastic portion (recoverable slip) 
which depends only on stress. l*ermaneiit set is the 
ultimate cause of rupture, and is caused by the act of 
looping. The stress required to produce a standard 
mean loop-width provides a means of comparing 
different steels as regards that property of the metal 
which is revealed by this method of testing. Under 
certain conditions of heat treatment and composition, 
no recovery takes place at ordinary temperatun*s ; 
nor does steel recover if left in a state of stress. — 
F. C. Harris : The photo-elastic constants of glass as 
affected by high temperatures and by lapse of time. 
The stress-optical coefficients of several glasses, of 
known chemical composition, at different temi)ora- 
ures up to 400“ C., with only one exception, show a 
general increase with rise of temperature. The 
xception was an extra dense flint, containing a high 
Percentage of lead. The stress-optical coefficients 


mu.st be Jiboiit three-quarters of the wind velocity, j ncreasc comparatively rapidly during the first year 
which is in accordance with observation. The forma- )r two after being cast, and finally settle down to a 
tion of waves with .such a velocity, however, appears steady value. — A. f^. Narayan and D. Gunnaiya: 
to retpiire values of the eddy- viscosity much smaller Absorption and dispersion of thallium vapour. The 
than are indicated by observations of ocean currents. non-luminous vapour of thallium absorlxs lines of 
— J. E. Jones : (i) On the determination of molecular sharp and diffu.se series. At about qoo° C. a number 
fields, in. From cry.stal measurements and kinetic of bands of diffuse and complex structure, and .some 
theory data. With the information obtained about lines, made their appearance, probably due to TJo 
argon in earlier papers from its properties as a molecules. The vapour does not exhibit any selective 
gas, theoretical calculations are made of the inter- absorption in the region 0-9/^ to i and that 
atomic distances to be expected in argon as a crystal. therefore i.TTg- i,7r, is not the single-line spectrum of 
Oyslalliue argon has recently been obtained, and its the metal. The work confirms the findings of H. 
structure measured and examined, and it is thus Geisler and Prof. McLennan, that at X53.50-6 the 
possible to fix the molecular field of argon. Theoretical vapour exhibits anomalous dispersion, though feebly, 
calculations are also made of interatomic distances in Further, the experiments iiitlieate more ]:)romineiitly 
potassium chloride and calcium sulphide which arc in the existence of anomalous dispersion at ^^3775*7. 
good agreement with ob.servations. (2) On the atomic R. dT£. Atkinson: Note on Vegard’s theory of the 
fields of hclinm find neon. The atomic field of helium aurora. The presence of solid nitrogen would not 
is determined from measurements on its isotherms account for aurora? at great heights since (1) there 
and viscosity, that of neon from measurements of its probably cannot be a strong enough lielil to lift 
viscosity, and heat conduction and the crystal con- cry.stals ; (2) the volume charge they would cfirry 

stants of sodium fluoride and magnesiijm oxide. — would be impossibly large if enough light were lo be 
F. S. Tritton : A centrifugal method of making small obtained ; (3) the largest crystals that could Ixi liftt*d 
pots of electrically fused refractory materials. A would probably be completely vaporised by one 
metliod is described of making small j)ots of refractory electronic impact ; (4) solid nitrogen ])robfibly cannot 
materials (magnesia, alumina, zirconia, and tungsten emit a narrow line. 'J'he iiossibility of low enough 
metal) by electric arc fusion combined with centrifugal temperatures is disproved. The experimental evi- 

nction. The material, shrunk by previous fusion and dence of Vogard is inconclusive. 'I'wo alternatives, in 
finely powdered, is placed in a silica cup and a deep which the aurora is cxplaiiietl as a purely gaseous 
central depression is made in the powder. Two luminescence, are outlined, and the possibility that 
graphite electrodes fit closely into this depression. the gas might be oxygen instead of nitR)geii (so hir as 
In the case of alumina or zirconia, in order to prevent 5578 is concerned) is disciis.sefl. — M. Weinberg : The 
the formation of carbides, a stream of oxygen is blown spark spectra of ipdium and gallium in the extreme 
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iiltni-violfil rcj^ioii. J'ho spark spc( Ira u(;n* cn.m mined 
in holli (ju.'irt/ and v.K'imni-^rat in*^ rc^^ions. Since 
thev oxidise very easily in air. their sp(*ctra in the 
i)nart/ region were taken in hydrogen. I'liere are 
altogether 107 indium lines in llie (jiiartz region, some 
of which are extremely faint. 'l'he\' extend f)ver a. 
range of to ^ ^7 A.t ’. 'I here are fewer gallium 

lines in this legion. I’liese range over 1855 to 230. 
A.I . 1 loth elements in th(‘ \acnnni grating spectro- 

graph show’ a great mass of lines in the extreme 
ultra \'i(»let. On elimination of the impurities, how- 
ever, it was lonnd that: there were 828 gallium lines 
langiitg oxer legicjii 157-2059 A.I!., and 464 indium 
liiu'S ranging over j()i-2o<S2. In gallium there were a 
few \i*r\’ faint lines extending so far down into ultra- 
violet as X i2f>-8 A.I I. S, W. Richardson ; 'Fhe 
general law of (‘lectrie.al eonflnelion in dielectrics. — 

I . Lewis : The interpretathjii of the results of 
Ihieherer’s experiments on e/m. 'I Ih* whole of tl 
trates ohtaiiKsI by Ihieherer in his e/m experiments 
mav he used in order to verify tlie mass tbrmula for 
the eieetroii. i'lu* experimental traces eonlirm the 
validity of llie Lorent/ fonnnla. for high velocities 
])rovi(led electrons with these higli velocities are 
emitted in .snifieient number to produce* the desirerl 
[)holograpliic elleet. ICk'clrons mn.st be emitteHl with 
\<*loe itie*s up to at Ie‘ast 0*9 j of the velocity e)f light, 
i his is higlu'r than tlui vcle)cilies rexejreleel by JCllis 
np-lo flate, but xveil within the range edxserved by 
1 )anys/. M. Mosharrafa ; On the e[uautum 
dynamics of degene-rate systems. A set e)f epiantiim 
re'stiictions is suggested fe)r degenerate* ee^nditioiially 
periodic .sy.stems, in the form V, - r^/g wdicn* V; is 
a specilietl “ adiabatic invariant.” Tlie conditiems 
are appliexl to the case of the hyelrogen ate)m in the 
pre'sence of an external eleedric field and lead to the 
aeloption of ” half-integral orbits ” in the Stark effect, 
'flu; eirigin of frae'tie)nal (piaiitum numbers is te> be 
sought in the mechanism of degenerate systems. — 
JC. G. Dymond : On the precise measurement of the 
critical potentials of gasc.xs. Automatic clifhjrentiation 
of the characteristic curves increases the sharpness of 
the bends in them, 'flu* reasons for tlie divergence 
of tlie value found for the lirst excitation potential of 
helium, 2o-<) x'olts, from that calcnlated from the 
o[dica.I (lata, art; discussed. — I. Langmuir and K. H. 
Kingdoii : 'riu*rmionic ettecis caused by vapours 
o 1 alkali metals. At higli liiaineiit temperatures, 
positive itui emission bect^mes liniited by the rate at 
which vapour comes into contact with the filament, 
atoms striking the filament being converted into 
ions. This permits (piantitative nn^asurements of 
\ a])our pressure to be macle. At lower filament tem- 
perature, electric image force causes a fraction 0 of 
filament surface to be covered by a layer of adsorbed 
ions, which share ek'ctroiis x\ ith the underlying metal. 

I he n.’siilting double layer causes increase in electron 
1‘ini.ssion and correspemding decRxise in positive ion 
emission, hdectron emissions of more tlian 0*3 amp. 
per em.“ at 1000 ’ K. may be obtained in ca'sium 
vapour 31^ ('. I'he theory of dilute adsorbed films 
(^^• 0-2) is developed. Ecpiatioii of state for ad- 
sorbed film is h'umd to eorrespond to ideal gas laws. 
I'or more concentrated films, attractixe forces draxv i 
the ions together, and under certain conditions 
separate 2-dimensional phases appear. Heat of eva- 
poration of adsoiix'd ca'sium atoms on tnng.sten in the 
form of ions eorre.sponds to -o* volts for dilute and 
4*3 for concentrated films. l"rom adsorbed oxygen 
on tungsten, heat of evaporation of ea’sium ions is 
5*1 volts. — C. Tate Regan: Dwarfed males parasitic 
on the females in oceanic angler-fishes {l^tdiculaii 
Crvatii)idt’(i). Dxvarfed males parasitic on the females 
are described in CT'ratias (female, looo mm., male, i 
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105 mm.) and Idiotoeoryiius (female, (>5 ifim., male, 
TO mm.). Outgrowths from snout and chin (Tf the 
male unite in front of the mouth and fuse with a 
papilla of the female. The skin of the two fishes is 
ccjntinuoiis, and ben(*ath it the ontgroxvlhs of the 
male and the pa})illa of the* female c'onsist of highly 
vascular fibrous li-ssiu* : the blood systems of the two 
arc continuous, a uni(|uc tyy)c of parasitism. In the* 
male, tecdh are absent and flu* gut is xestigial. (Jther 
ceratioids examined are all immature females ; no 
frec-sw immiiig males are kiioxvn in the grouj) 'Lhe 
ceratioids are bathypelagic, piscivorous, solitarx', and 
sluggish : they float about in the darkness of the 
michlJc d(;pths of the ocean, ft is suggested tliat the 
difficulty expcricnctxl by nialiin; lish in finding a mate 
led the immature* males to attach themselves lo the 
fe*males at tlie first opportunity, with the ivsiilt that 
in the end the mal(;s became dxvarfed and par.isitic. 

Royal Microscopical Society (Industrial .\j)y)Iic'it ions 
Se(dion), October 22. — K. H. Greaves : Super- 
saturated solid solutions. In many alloy systems, 
the limit of saturation of tlie a solution decreases 
with fall of temperature. This is so with a groiiy) 
of ternary alloys of copper and alnmininm xvith 
nickel, also xvith manga^iesc and xvith (.ither elcnifiits. 
These a solid solutions can be obtaiiu'd in the siipcr^ 
saturated conditicin at atmosplu'ric temp(*rature by 
(pienehing. Siibsecpient heat treat numt lianUiiis the 
alloy by precipitating the excess of the dissolved 
constituent. To obtain ma.vimum hai*dni*ss, the 
whole of tin* (‘xcess must lie precipitated in (?xtrcm('ly 
fine particles (critical dispersion). The.se are far 
below the limit of visibility under the microscope 
(o*25M or 1000 atoms diameter). This does not 
seem possible with the alloys mentioned, since a 
treatment which ensures complete precipitation at 
the same time induces coalescence. It is possible, 
liowcvcr, in aluminium alloys and is illustrated by 
the ageing of duralumin, and some other alloys 
containing magnesium, at atmospheric temperature. 
Increased resolving poxver would enable the study of 
the precipitated particles into the region of the critical 
dispersion, but it has been possible to interpret the 
structure by inference from other tests, and the 
practical problem of correct heat tniatment has 
therefore not lie(.*n delayed. 

Faraday Society, November 17. — A. P. Laurie : 
Note on tlu* expansion of water while freezing. 
Assuming that the atomic diameters based on Bragg’s 
crystal model for ice are true for liquid water, and 
that liquid water at 0“ is a trihydrol, it follows as a 
geometrical necessity that there will be an expansion 
from I to 1 -088 when ice melts. This gives a sp. gr. 
for ice of 0*918 ; and the experimental value is 0*91 7, 
thus confirming the original assumptions. — K. W. li. 
B. Harman and F. P. Worley : The hydroIy.sis of 
alkali cyanides in a(pieous solution. The vapour 
pressure of hydrogen cyanide over solutions of potas- 
sium cyanide was compared with that over solutions 
of hydrocyanic acid, and it is shown that the degree 
of hydrolysis of sodiuin cyanide at 25" at all con- 
centrations fe the same as that of potassium cyanide. 
The effect of temperature was also studied. The 
constancy of the hydrolytic constants at dilferent 
concentrations at each temperature, the agreement 
)f the values at difiereni temperatures with the Van T 
Hotf isochore, and the agreement between the cal- 
ulated heat of hydrolysis and the measured heat of 
neutralisation appear to confirm the accuracy of the 
values arrived at for degree of hydrolysis at the 
/arious concentrations and temperatures employed. 
— S. S. Joshi : Viscosity of reversible emulsions. 
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\’iscijsilics of \\ a tri -in-oil cniiilsioiis prcpan*<.l from 
castor oil, olivt' oil. and paraflin oil by means ol four 
monovalent soaps are determined. Viscosity in- 
creases with increasr of the dispersed phase and is a 
maximum at the reversal point, wliich is followed by 
a sudden drop in \ i'^iosity upcm inversion. 1'he con- 
centration and the specific chemical nature of the 
emulsifying agent h.;ve no etlect on the viscosity of 
the emulsion. I latsefiek's ecpiation for the \i.sco.si1y 
of th(‘ emiilsoids not followed ; observed vis- 
cosities are in ap])roxiniatc agreement with those 
estimated by Juiistrin’s ecpiatioii for .su.spensoitls ; 
Arrhenius’ etpiation applies better still. The size of 
the grains of the wafer-in-oil emulshins may iiupiease 
with increase in the proportion of the aquet)us tdiase. 
— 1 ). Ih Macleod : ( )n the visi'osities of li<iuids at 

t h ei r l:)(u ling -poi n t s . Moi 1 i n g-]jo i i u s a re 1 1 n satisfact < )ry 
temperatures at whit.li to compare the viscosities of 
liquids. IJy correcting the boiling-points to a ciui- 
dition of e«|ual free qiace, tlu* viscosities of li([uids 
beiouK' pro])ortional to their molecular weights in 
the lujuid state. Such a condition of equal free 
space ( ()rres]ionds very closely to a reduced tempera- 
ture on the l)asis of \ an der Waal's ecpiation of,state. 
— I), if. Macleod : fhe kinetic theory of evaporation, 
ft is assumed that the rativ^ t)f the density of the 
vapour above a. li(juid to the density of the liquid is 
really the ratio of the number of molecules with 
suilicient spei'd to escape from the liquid to the 
number with insufficient speed. Tims if D^, and 
are the densities of the vapour and licpiid respectively, 
then 

LKJS, 

No 

where N, is the number of molecules witii sufticient 
speed to escape and the number with insufficient 
speed. It is show'ii that the results which follow 
from tliis assumption arc so simple and satisfactory 
as to make the truth of the assumption extremely 
probable. The experimental data used arc those 
given by Kamsey and Shields. — J, T. Howarth and F. 
J^. Burt : New design for apparatus to measure the 
coefficient of deviation from Boyle's law and the 
determination of this coefficient for acetylene. A 
modified apparatus for measuring the compressibility 
of gases has been designed in whicli the vvdiole volume 
of the gas and also the mercury column which 
registers the pressure are kept at the temperature of 
melting ice. The coelficient of deviation from Boyle’s 
law at o" C. for acetylene between o and i atmo- 
sphere is -0-00884. 

Manciiestkr. 

Literary and Philosophical Society, December 2. — 
T. A. Coward ; Migration may be visible or invisible. 
'J'he passage of large bodies of waders, and of swallows, 
martins, and swifts during daylight, are examples of 
visible migration ; but the majority of species pass 
unseen in favourable circumstances, probably because 
they travel at night or at too great an elevation for 
imniaii vision. When these species arc geen in any 
numbers, as during unfavourable weather at the coast- 
wise lights, migration is abnormal. The fact that 
birds frequently travel against the wind or with the 
w’ind on a flank does not prove that they prefer this 
method ; nor does the fact that airmen but seldom 
meet with birds at high altitude annul the possibility 
of higli flight ; the birds may hav'^e wandered into 
unfavourable currents. Coasts and river valleys are 
followed, but there are also cross-country migrations. 
Wind driftage and contrary currents explain many of 
the occurrences of migrants in unexpected places. 
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Royal Society of New South Wales, September 3. 

I Dr. C. Anderson, president, in tlie chair.— Cheel 
I Notes on Jku'onia in the Pinnate Section, witJi a 
rle.scription of a now species. The plants, w hich are 
from the Richmond Ivivcr district, have a siqM'rlicial 
resemblance to the “ Pink Buronia ” {/>\ lloi ibmida) 
of the Sv'dney district, but I lie leaves are smaller and 
the whole plant is nuire or less hairy and not glj\brous, 
as is the case with “ Pink Boronia.” The oil con- 
tained ill the leaves lias a fragrant (uUnir, st^mewhat 
re.st*ml)ling safrol, and it is therefore pro])os(‘(l to call 
the new plant Hanmid safridiftiif. — T. Hodge Smith 
and Tom Iredale : h'v ideiice of a negative nio^^ement 
of the strand line of 4(30 feet in New South Wales. 
A series of .sandstone blocks has been trawled along 
I the 70 fathom line from J>ong Reef, north of 
Sydney, to .south of .Montague Islaiul, a distance of 
about 200 miles. 'I'he soundings along this line slu 3 \v' 
C( 3 ar.se .sand and rocks, and the boiiltlcrs are comp(3Sed 
.)f very coarse sand grains similar to that of a. beach, 

1 and not like the fine soft sand normally found at 
such depths. One of these bloeks was a. mass of 
scallop and other slu-lls cemented together with this 
coarse sand, d'he shells belong to littoral species at 
present living on the coast ol rasmania, while the 
existing molluscan fauna at the ])lace dillers notably 
I in detail from the a.ssociat ion of niollnsrs in this block. 

These blocks seem to represent an ancient coastline 
I wdiich has been drowned in recent times, probably 
sinuiltaiieously with the m( 3 vement that broke through 
Bass Strait. -S. L. Martin : 'Die change of resistance 
of molybdenite due to hgld. If the contacts are 
shielded, a strip of molybdenite o-ooi cm. in thickness 
sullers a decrease in electrical resistance, when light 
is incident on it, the red end of the sjiectnmi j 3 ro- 
ducing the greatest change. This change is ccinstant, 
providing the current density is less than about o-i 
amp. per sq. cm. and is proportional to the intensity 
for small intensities. P'or white light, the source being 
a hundred candle power pointolite lamp at a distance 
of 75 cm., the change was of the order of i ohm in 500. 
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Diary of Societies. 

SATVllUAY, lJi;« 13. 

Mh.i.xm. Kvni. ir ..k Minin-.. Kn.hnfkhs (at 
;il -j.r. - .1. 11. (^ocUlMiiii: Miiifs (Woikm- Kai-ilitu^s ^ 

Art 1*1. I., hr. J. H«!rr;£.'«h : Tin* (^'lli»iriis «f tlw* I'lrst 

Sl«iru AaM-^'ati.m O).- .1. C. F. Htalliaiu : The Utili.satioii of Waste, 
Jlrat aii.l Surplus (laM from tJokc Ovens. . • A 

PM\si(U.n..j( At. SociKiv (at Ho-siutal), .at 4.— 1. . 

Miiiple Method of r.'cording Itespiratory MinemenlH.— 1>. 
and .S. M'riKht; Venous Vressure in Alan.--.). It. t.eorge amt J. H. 
W’ood-er: Some I’oinU in Connection with tlie 
I’anereas. -.). 11. W'oodger : The Farly Ccim Cells of tlie I'owl Embryo. 
— (3. Itnss: An Instrument whie.h is set in Motion by Y'^ioo or by 
llnnian I‘ro\'iniitv.-- I’rof. Swalo Vineent: The Ellect.s ot iNitiguo on 

th. ^ Adrenal Hodh*s. S. L. Jtaker : Demonstration of J.esions in tho 
Ilom.'in Pancreas. — W'. M. Chiflord, (Jliulys Hartwell, and V. H. 
Alotir.-im ; A Sl.jtlio';nii>h for Student Use.— T. Lumsdon : J racings 
slu>\\in;i tin- Klleet of IJiilbar Aiiiemia on the llespiratory Khythm.— 
'1'. I. Heiinettaiid E. C. Do.lds : The Ktl’eets produced by the As.siinila- 
tion of l.jugi* Amoniils of Clucose.- Prof. .1. Mellanby : Secretin and 
Paiiereatic Jiiieo.-— J. W'. Piekering and H. .1. Gl.adstone : Tin* Coagula- 
bility of Iljemophilie lllood. -NV. .J. O Donovan and D. T. Harry: 
Dillereiit Types of Venous piilsn 111 Ilea. h. — If. P. Habkiii : ReHex 
Hy]e rgl.\e..‘mia.— Ff. Robert.s : The Outpui d’ the Heart with Girculn- 

ti. iii Sboi t-circnife.l. — H. Crawford: hi* Action of Sparteine 

.Sulphate on Experimental Fibrillation of Mie Auricles. — Gladys 
Hart well and \'. If. .Mottrarn: Recovery fio/n a f‘nn<)<l of Malnutrition 
in the Crouinu Animal. — K. D. Adrian: 'J’he. Cl. onaxie of Ventricular 
Mll.selr. 

In.smti rr <ik llnriisii Foi’nhuymfn (Pancashiie Ihaiieh, .Junior Section 
(it Miinieijial ('t>lie:*e of 'J’echnolo-y, .M.inrliesler). ;it 7- — F. W. Rowe: 
'I’lie Value of Ti*ehiiie.al Infm mat ion in Foundi-y Work, 

Hri.i. .\sMi)i lAiioN or Enoinkfiis (at Hull Munieijial Technical College), 
.at 7.1e. .J. Key, .Ij.: .\ulogenons Welding (Lecture). 


MONDAY^ Dkckmceh 15. 

Institution of ICi f.ctuioai. Fnoinf.kks (Informal Meeting), at 7. — F. C. 
Rapliael and others : Discussion on The New Wil ing Regulations of the 
luNtiliition. 

Institution or Ei.kctuicai. Knoinf.eks (Mersey and North W'ales 
(Liverpool) Centre) (at Liveipool Unix ersity), at 7. - G. Rogers: 
.Automat 11 ! ainl Seini-aiiloniatic .Meti'iiry-vaponr Rectifier Substations. 
In.vi’iti'tion mk Mki'iiamcai. Fni.inickii.s (Giadiiates Section), at?.— K. <4. 
Daxii's; >onie Aspecl.s of Works Alaiiageniciil, with a View to Cutting 
( 'lists 0 / J'ludie-f Mill. 

Roxai. JNsnruTr: of Hitrri.sn AuciiiTia rs, at 8.— A. ./. Davis; Shop 
/•'units «M«i t/ieir Treatment. 

Auistotki.ian SoriErv (at University of London Club), at 8. — Prof. Li. J. 
Russell ; Scienee and Philosojihy. 

Royai. GEOiiitAi'iiicAT, SociKTY (at .Kiiliuii Hall), at .S.30. — Alajor R. E. 

Cheesinaii ; The Deserts of .lafnra and .labriii. 

Ins'ihutiiin of Aotomouii.k KNoi.Ni.Khs (.Scotland Section) (at Royal 
Technie.il (’ollece, Glasgow). 

('1110111 ,\i. iMii sluv Ci.iin(at ‘J Wliifehall Court). 


7 /’A’.s7),t r, Di<:ck.mj{kic 10. 

RovAt. Drnr.iN .Sociktv, at 4.1.5. 

Rovai. .Sta I iSTiCAi. Sociktv, at 5.15. 

iNSTn i rio.N OF (.'i\ii Knuinkkks, at li. — Dr. T. 1C. .Stanton : Report on 
the Measurement of the Pressure of the Wind oil Hlructures. 

IvsnnTK OF .Makim: 1Cn'oinki:iis, at (5.30. — K. Q. Warno : Dexelopiiient 
of Steam and of Oil F.nginn Machinery for Propulsion. 

iNSTiru'iioN OF Ei.F.cTiiiGAL Enoineers (North - Westcni Centro) (at 
17 Albert Sniiare, ManchesLei), at 7. 

Ii.i.uMiNATiNu ICm.i.nf.krino Hoci ktv (ut the Lighting Service Duroan, 
I'l Savoy Street, W.C,), at 7. — Further I’arl iculai.s and Domoiistra- 
t ioiisof Recent Ailviiiiees in Klectrie LTiiips and Jdghtiiig App)iance.s, 
based on tlie Report ]irescnted at the Ojieniiig Meeting on JNovoinber 
l.s (with sjieei.il roi'erenco to .Shop-window Jn'ghtiiig). 

Royai. Piiotoorai'iiic Society of Great Dritain, at 7. — J. D. 
.lohnstoii : A Winter J loliday. 

l.Nsri n- riov of Knoinerrh "anp .Siiiphi'ii hers in Sco'h.anp (at 3d 
lOlmbank Ciesceiit, Glasgow), at 7.30. — J, Dunlop: The I nteriial (]Iom- 
biislion LoeonuiliM*. 

ItoxAi. .\n 1 iiu< ii’oi.ooii’Ai. Insiitute, at .s.1.5. — Rev. 11. AV. Williams: 
Some Cu'.toms, Helie's, ami 'I’laits of the Mmiri. 


WKDNKi ^ UAY , Dkikmbf.r 17. 

Soi iEix oj. (Ji.x^.s Tki’iinoiamjy (T.ondon Meeting), at '1.30. 

Royai, Mictf.okoi.ooioai Society, at .5.— C. K. P. Rrooks : The rroblem 
of W'.ann Polar Climates.— Sir NajiierShaw: Svitids and Teniperatuie 
in a Dry Atmosphi*ie. 

I.ONoos' \M» PiioviN-ci \i. Avi i-Vi vi.sEi’TioN SOCIETY (at Victorv House,^ 
Leicester Si|ii:ire, W.C.), at .‘•..'lO. - Dr. II. F. Woods : Cancer Resc.ircli 
and Why il F.iiN. 

Gkoi,ooic.\i,Socif,ty of Lonuon, at 5.3a— Dr. .1. D. Falconer: TheC.eology 
of Nigeria (Lectuie). 

Ni wcomf.n Soi iKiY (at 17 Fleet Street, K.(\), at .5.30. — E. A. Forxx’ard : 
I’he Dexelopment of the (!yliiuler Boring Maehine. 

Insi’iti noN OF Civil. Knoini:eks (Students* Meeting), at 0. H. C. 

Reeves ; .Mangahao Hydro-elect lie. Power-station. 

Biiirisu .SociEi'x OF Master Gi.vss-Painter.s (at Art W'orker.s’ Guild, 
0 (^neen W.O.), at (’>. B. Rackh.ain ; TJie Stained Glass at the 

Victoria ami .Mbeit .Museum. 

Raiuo Soni rv of Cheat Kuiiain (Annual General Meeting) (at Institu- 
tion of Klectneal Engineers), at li. — C. F 
( Lecture). 
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Institi tion of Ei.KirrnicAi. Knoinkkk.s (North - Ea.st erii Centie) (it 
Arm.strong College. Newcastle-on-Tyne), .at 7.15.— Prof. ( " W*. o. . 

World-Wide Radio Telegraphy (Faraday I.ecturo), 

Institution ok Ei.F.ttTUicAi. Enoineers (Sliuflield Sub-c.-ntre) (at WfA-. 
Victoria Hotel, SheMield), at 7.30. 

Rovai, Microscopic a i. Society, at 7.45. — Dr. F. \f. R. Bramhell • Tin 
Part jilayed by tlie Golgi Apparatus in Secretion and its SiibsrmuMn 
Re-forinaiion in tho Celks of tlie Oviducal Glands of ili.- Fowl.- Pid 
Ekeiidranath Ghosh: A New General ClasBiticiitioii of Protozoa. Di 

R. J. Liidford : Further Notes 011 the Demonstration of the (iol m 
A]> puratus by Osmium linpregiiatioii Methods. 

IN.STITUTK OF CiiKMisTRY (Loiulon Sectioii), at 8. 

Rhitibii I’sYouoi.ooicAi, SOCIETY (Medical Section) (Annual Meetiii<») (at 
Royal Society of Medicine), at 8.80. —Dr. J. Rickman: Tho De\a*lom 
ini*nt of the Psycho- Analytical Theory of the Psychoses. 

Institution of Automobile KNaiNF.ERs (Rirrainghani Section) (at 
Chaniher of Commerce, Birmingham). 

Institution ok Automobile Enoineers (Wolverhampton Section). 

• 

i THURSDAY^ December 18. 

Linnkan Society of London, at 5.— Major T. F. Chipp': The Fruiting of 
tho Groumlnnt, shown in lantern slides.— B. J. Collins: The Physio- 
logical Aspect of Blight Infection (Rhytophthora infesiam) of Potatoe.s 
— -W. P. Westell : Remarkable Form of rastinara sativa, new to IJiitain 
—Major R. B. S. Sewell : A Study of the Andaman Sea Basin. 

Royal Aeronautical Society, at 5.30.— A. R. Watson Watt; Recent 
Studies on Radiotolegraphic Atnio.spheries. 

Institution of Mining and Metallukoy (at Geological Society), at 5.30. 

Institution of Electrical BtunNKEHS, at 6. — D. Murray; Speeding up 
the Telegraphs : A Forecast of the New Telegraphy. 

Institution of Automobile Enoineers (Graduates Meeting) (at Water- 
gate House, Aifblphi), at 7.30. 

Institute of Cjikmi.stky (Belfast and District Section) (at (Queen's 
University, Belfast), at 7.30. — Dr. R. C. Johnson: The Uutheilord- 
Bohr Atom from a Chemical luid Physical Standpoint. 

Chemical Society, at 8. — W. Ir. Patterson and J. Duckett: A Method 
of D«*termiuing tho Presence or Absence of (Complex Salts or Ions in 
Dilute Ai|ueoiis Solutions. Dr. C. K. Ingold : The Nature of the 
Alternating Effect in Carbon Chains. Part I. The Directing Tntlueiiee 
of the Nitroso-groiiyj in Aroiiiatir-sub.stitution. — Dr. C. K. Ingold and 

S. D. Weaver : The Additive Formation of Fonr-membered Rings. 
Part VI. Tho Addition of Azo-eompoimds to Elhylcnes and some 
Translormatioiis of the Dimethylene-l :2-di'imininH Ring.- F. R. Goss, 
Dr. C. K. Ingohl, and Prof. J. F. Thorpe : TJio Clmmistry of tho 
Glutaconic AciiN. Part AVII. Three-carbon Taiiloinerism in tho 
Cyclopropane Series. Part 4. — Dr. C. K. Ingold: The (loiiditioii 
Underlying the Formation of Unsaturnted and Cyclit Compounds from 
Italogenated Open-chain Derivatives. I’art TV. Products derived from 
Ifalogenated a-iii ethyl Glutaric Acids. 

Society of Dyers and C<»LounisTS (W’est Riding Section).— J. W. 
Radclid'o : The Blending of Materials in the Woollen Trade with 
relation to Dyeing. 

Institution of MF.uiiASinAT, Enoineers (Manchester Section). — Prof. 
F. C. I.ea: The Efiect of Low and High Temperatures on Materials. — 
J. W. Lossells : The Elastic Limit in. Tension and its Inlliieuee on the 
Breakdown hy Fat igue. 

FRIDAY , December 19. 

Institution of Mechanh’AL Encineer.s, at 0.— Reiiort of the Wire 
Ropes Research Committee. 

Society of Chemioal Industry (South Wales Section, jointly with 
Institute of Chemistry) (at Chamber of Ciumnereo, Swansea), .at 0.30. 
Px’pf. R. V. Wheeler : Fire Damp Explosions (I.ecture). 

Man(.'hk.ster Literary and riiiLosoPHiCAi. Society ((Chemical ScctioiOi 
at 7. 

Royal Photoora'Thic Society of Great Britain (Pictorial Group), 
at 7. — It. 11. Ijawtoii : SpecialisiTtion c. Versatility. 

North-East Coa.st Institution of Enoinfeks and SiiienriLoKiis 
(Graduate Section) (at Bolbec Hall, NcxYcastle-oii-Tyne), at 7. — 
Discussion : Steam r. Electric Au^diaries. 

Institution of Automobile Enoineers (IjOiuIoii Graduates Meeting) (at 
Watergate House, Adelphi), at 7..S0.— 11. K. Merritt: Tooth Gearing. 

North-East Coast Institution of Enoinkkks and Shipuuildkks (at 
Newcastle-upon-Tyne), at 7.30.- J. L. Taylor: Theory of Longitudinal 
Bending of Ships. 

North-East Coast Institution of Engineers and Siiienuu.DERs 
(.Middlesbrough Graduate Section) (at Cleveland Institution, Middles- 
brough), at 7.30. — Dr. K. V. Telfer : Teclitihino and its Acquisition in 
Shixibuilding. 

Junior Institution of Enoinf,eks, at 7.30. — Col. the Master of Seuipill : 
Aircmft in Jnimii. 

SociKiv OF Dyers and (Colourists (Midlands Section) (at Municipal 
Technical School, Lcicestei). --S. R. Tiotiiiaii and 11. W. Suttyii : The 
Destruclioii of Wool by the Action of the Atmosphere. 

Society ok Dyers and Colourlsth (Scottish Section).— J. W. Wilson: 
Celatiiic Coh'iirs and their Ai>plication. 


PUBLIC LECTURES. 

SATURDAY, Decemiieu IS. 

Houmman Museum (Fore.st Hill), at .S.30. — Miss M. A. Murray: The 
Glory that was Thobos. 

TUESDAY, December 10. 

Royal Botanic Society of London, at 3. — Prof. Bickertoii : The Corro- 
lation of Science (3). W’ax es and Vibrations. 

VTiA.’a rLnt I «f- A qn Ai Hnvi» • V II iirndley -- The Absolute and 
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River Pollution. 

O NE does not need to have read the “ Compleat 
Angler to know that fishing is among the most 
humanising of crafts. Up and down the country in all 
possible — and in some impossible — places^ gentle 
patient citizens will be found practising the art. If 
they catch fish, so much the better : if not, they have 
been in pleasant places and communed with peace ; 
like the small girl whose pet pigeon had flown away, 
fishermen “ adore hope,” and'^no one can doubt that 
they are the better for it. With them we have to think 
of the other gentle men, the field naturalists, who, 
whether their particular pursuit be rotifers, or snails, or 
plants, or what not, have one of their happiest hunting 
grounds in and by our rivers and streams, and steadily 
go on adding up our sum of natural knowledge. 

Besides these craftsmen there are the people who find 
in the activity of running water the rest and comfort 
that their souls need and walk by the river just because 
it is beautiful, and they find that it does them good. 
They may fill well wonder why fish and animalcules and 
peace should be allowed to disappear together in the 
filthy sewers which stand for the Wear in the gorge at 
Durham, or for the Mersey in the lovely Afarple valley. 
Incidentally too, as we learn from the ‘‘ Report of the 
Proceedings under the Salmon and Freshwater Fisheries 
Acts for the years 1922 and 1923,” ^ the salmon cauglit 
in the Herefordshire Wye in 1923 had a selling price 
of j5,ooo/., those from the Tees of 28,000/. It is not 
suggested that all the rivers in Great Britain are 
p tential salmon fisheries, but there are evidently 
commercial considerations in favour of biologically 
clean streams. 

The problem of river pollution is one of the? prol)lenis 
of industrialisation. Pollution comes mainly from two 
sources — domestic sewage and industrial wastes. 'The 
former is seldom now discharged into rivers in a crude 
state except from quite small communities : modern 
methods of sewage purification arc efficient and quickly 
increasing in efficiency as the principles of biological 
defiecation become better known, and if domestic 
sewage were all there was to deal with, clean rivers 
would appear to be well within reach. But a town’s 
sewage often contains, in addition, trade wastes and 
effluents which hamper and retard the purification of the 
domestic excreta by poisoning the live things on which 
that depends, and they act equally harmfully on the 
flora and fauna of the rivers into which they find their 
w^ay. Often, too, large works of one kind or another 
will pour their undiluted wastes into a stream and kill 
everything that is alive in it. In milder cases these 

* Miiiialryof Agriculture and Fi'^Iieries Ul.M. Stationery Office, 38-. 

The Ministry ha'. aKo publi'^hed a useful booklet, “Kiver Pollution .unJ 
Fisheries,” price 3d. 
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ciTlucjiLs may produce surprisingly large effects by their 
i\i tion on some specially sensitive member of the fauna 
nr flora : in this way the self-regulation of the aquatic 
(ujnmiinities is ui)set and deterioration spreads all 
lIiiniiL:h tlie ecological complex. 

.\njong the mori' sensitive of the large and familiar 
aoiiiials are salmon and trout, which demand a very 
higli degree of purity and oxygenation in their water : 
ill the hotter months, indeed, it seems that trout must 
(dleii Ik* living near the margin of the oxygen supply 
that Ihev will tolerate, and under these conditions a 
slight degree of extra pollution may turn the scale 
against them. 'I'here is, however, too great a tendency 
to think o( the question in terms of these sporting 
fishes ” : they are the pa time and reiresiunent of the 
Jew, and jji reality (oarsc fish are a good deal more 
iiii/iortant, if only because there are many more of them 
and many more people anxious to lake their chance of 
catching them. 

What is being done to juirify llie foul rivers and 
pn vi nt Jiirth(‘r contamination The old pollution 
Acts have evidently failed even to stop matters getting 
rajjidly worse in recent years. In 1921 a Standing 
('oinmittee on Rivers Pollution, composed mostly of 
persons directly interested in fisheries, was set up, and 
in i[)22 it commenced, under the energetic super- 
inti'iidence of Dr. Ji). C, Jee, of the Ministry of Agri- 
culture and Fisheries, a survey of selected rivers in 
(ireal Jiritain. 

A good deal of [irogress lias already been made 
with this survey, and valuable information has been 
obtained as to the actual degree of pollution, its sources 
and effects. Sj)ecilic tests of the poisonous action of 
effluents on fish are also carried out at the Ministry’s 
littl<' station at Alresford, where the problem of tarring 
roads with .safety to the neighbouring watercourses was 
so successfully soh ed. More immediately useful still, 
committees have been got together in the different 
fishery districts where the local interests and know- 
letlge of anglers and manufacturers are combined to 
deal directly witli local problems. To aid the Standing 
(’ommittee in the more technical chemical and biological 
(luestions which arose, a Scientific Advisory Committee 
was added in 1924. 

Through this virganisation the most essential step 
towards reform has been taken and much has been done 
to roirse general interest in the subject. In 1923 a new 
pollution .'Vet, after many vicissitudes and delays, 
received the Royal a.ssent. Under this, it is an offence 
to cause pollution of any waters containing fish of any 
kind so as to render such waters poisonous or injurious 
to fish or to their spawning grounds, spawn or food. 
It is an obvious defect that the Act permits the un- 
restrained pollution of waters which do not contain 
NO. 2877, VOL. 114] 


fish, and it also allows as a defence of existing pollution 
the plea that “ the best practicable means within a 
reasonable cost ” have been employed to prevent it. 

Legislation, in short, follows the lines to which we 
are accustomed in Great Britain. We do not say, as 
does New York, “ smoke is forbidden ” and make that 
the beginning and end of it : we prefer to dally 
with discussions of ‘‘brown” smoke and “black” 
smoke and put up with dirty towns. In the end, 
perhaps, we get the right result on a permanent basis 
backed up by a convinced public opinion, but this takes 
a long time. More drastic powers might well have 
been obtained to deal with difficult manufacturers 
who naturally affirm, to begin with, that any steps 
towards purification would ruin them, though they may 
end 11]) by finding that cleansing their effluents may 
yield saleable products more immediately remunerative 
than the blessings of the community. 

In these several ways, then, the ad hoc ])roblems are 
beginning to be dealt witli. But we feel that progress 
will soon get slow unless steps are taken to promote our 
knowledge of the fundamentals of river life. It needs 
no scientific training to be sure that the Tyne in its 
lower parts is not what it should be, and no more than 
a sanitary inspector’s acumen to trace the trouble to its 
sources. But all experience tells us that empiricism of 
this sort will take us only a certain way. Even now it 
can make no serious attempt to explain why in the 
smaller Hertfordshire rivers, for example, fish of all 
kinds have almost disappeared in the last ten years, 
leaving the streams to casual inspection reasonably 
clean, bright and weedy. 

Fresh water ecology has scarcely been thought of in 
Great Britain, and it offers an open field to workers of 
many kinds to help to work out how the complex 
communities of plants and animals live and move and 
have their being, and what are the conditions which 
determine their stabilisation at different levels. To 
take the crudest example, the foods of fishes and the 
foods of this fish food are simply not known any more 
than, until recently, were the foods of our birds known. 
There is also great ignorance as to what exactly various 
degrees of pollution of different kinds do, what chemical 
changes are produced in the water, and which com- 
ponents of the fauna and flora are affected and how. 

Beginnings in a small way are being made in various 
places, but wliat is most deeply needed is an institution 
round which this work could centre. There arc a few 
marine biological stations, but there is no corresponding 
focus for fresh-water w^ork. No one interested in 
fishing or in the amenities of the countryside could do 
better than to provide such a station for in\'estigating 
the conditions of life in the rivers and streams of 
Great Britain. 
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Physiological Optics. 

Helmholtz^ s Treatise on Physiological Optics, Trans- 
lated from the third German edition. Edited by 
Prof. James P. C. Southall. Vol. i. Pp. xxii + 482. 
(Published by the Optical Society of America, 
1924. To be obtained from Prof. F. K. Richtmyer, 
Cornell Imivcrsity, Ithaca, New Vork.) 7 dollars. 
Let us no7v praise famous men. 

The Lord nuifiijested in them great glory ^ 

Even 1 1 is mighty power from the beginning, • 

Such as did hear rule in their kingdoms : 

And were men renowned for their power ^ 

Giving council by their understanding : 

Such as have brought tidings in prophecies ; 

Leaders of the people by their councils, 

And by their understanding men of learning for the people. 
Wise 20ere their icords in their instructions. 

Ecclesiasticus, 44, 1-6. 

I "^IIRE10 years ago the Opacal Society of America 
celebrated tliccentenaryof the birth of Helmholtz 
and decided that a lasting commemoration should be 
established b)' the publication of an English translation 
of his great book on physiological optics. So at last 
a deep reproach has been lifted from the record of 
English scientific literature. The very existence of 
this book in English/’ says the editor of the trans- 
lation, “ should lead to new treatises and new text- 
books, which are sorely needed at present.” The third 
German edition, containing the text of the first edition 
with supplements added later by Helmholtz himself, by 
the late Prof. Nagel, and by Profs. Gullstrand and 
V. Kries, was chosen for translation. The present 
volume is enriched by six of Helmholtz’s supplements, 
three of Gullstrand’s notes, and six appendices by 
Gullstrand. Special interest w given by the inclu- 
sion, as the sixth appendix, ot a chapter on ophthal- 
moscopy taken from Prof. Gullstrand ’s work on 
dioptrics. This is one of the features which gives 
distinctiveness to the English edition, for it did not 
appear in the third German edition. 

The name of Helmholtz is outstanding in science as 
that of an original investigator and breaker-out of new 
paths in several directions, and as that of a man of 
rare genius whose work was of epoch-making quality. 
In this respect his Physiological Optics ” stands 
amongst such works of the last cenlpury as the 
magnificent fragment known as Thomson and Tait’s 
“ Treatise,” or Maxwell’s “ Electricity and Magnetism.” 
It is well that it should be placed alongside them in 
its English garb. The stamp of endurance marks it 
out as the work of one who, to use his own words 
regarding Young, was ‘‘ leaping before his time.” The 
present volume teems with examples of the permanence 
NO. 2877, VOL. 1 14] 


of its value and the manner in which modem work 
forms its fitting development. 

No new treatise, say the German editors, has super- 
seded Helmholtz’s work — it 

“ bears the stamp of a genuinely classical treatise 
which will always retain its value, even if new in- 
vestigations lead to some modifications here and there 
of the points of view which Helmholtz himself enter- 
tained.” “ In the theoretical and for the most part 
solid territory belonging to the physiology of botli the 
sensations and the perceptions of vision, the editors 
considered . . . that even where it was necessary to 
record a notable advance of scientific investigation 
since the date of the appearance of the first edition of 
the Physiological Optics, a natural outcome of this 
kind should not involve at all an adverse attitude 
towards the theories of Helmholtz.” 

The foremost reason given for the decision to re- 
publish the text of the first edition 

“ was the consideration that the whole imp(Tishal)le 
significance of Helmholtz’s achievements in the domain 
of the physiology of vision, the elegant physical methods 
which he adopted and improved, his jiainstaking 
observations of the sensations themselves and the allicil 
psychical phenomena, the mathematical analysis and 
philosophical and critical discussion, all tliese character- 
istic features are essentially interwoven with tlic first 
edition of the Physiological Optics. It is the classical 
work which marked the dawn of a new era in the 
science of the physiology of the senses.” 

Another reason which is also given does not apply to 
the subject matter of the first volume. Whatever 
exception may be taken to the view involved in it, 
there will probably be no difference of opinion regarding 
the wisdom of the conclusion. The great extent and 
invaluable nature of the supplementary work included 
in the third German edition left to the translators no 
other choice than that of its adoption by them. The 
bulk of the new matter published in the first volume 
almost equals that of the original matter, and it deals 
with every division of the subject. 

The aim and the hope of Helmholtz in undertaking 
his work was clearly stated by him in his first preface. 

“ An effort had to be made to introduce law and order 
in this region and to rid it of the curious contradictions 
which have heretofore impeded progress. I have pro- 
ceeded on the conviction that law and order, ev'en if 
they are not fundamentally sound, arc* better than 
contradictions and lawles.sness.’^ “ I trust that com- 
petent judges will bear in mind the difficulty and 
intricacy of the problem to be solved when they are 
disposed to find fault.” These defects were tlic rank 
growths against which he raised his axe : and in 
pioneer work ** a man was famous according as he 
had lifted up axes against the thick trees.” The true 
pioneer possesses the sense of direction ; he rarely 
misses his aim or even takes a wrong detour. The 
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extent to wliii li lliis was true of Helmholtz is apparent 
tills voluniu. 

J fclniholt/. trciiU'd tin; wIkiIij subject under three 
bending.'.: (rj the tlieory of the j)utli uf the lif^ht in 
the ey(‘^ (2) the theory of the sensations of tlie nervous 
ineclianisin of vision, (3) the tlieory of the interi)retation 
of the visual sensations. It is with the first o'* these 
that this volume deals. The ma^^mitude of the new 
work in diojitrics is so ^Tcat that its limitation to 
ii(*arl\^ the sanu* hulk as that of the ori;^inal treatment 
has only been attained by the omission of the mathe- 
matical jiroofs. for these th(‘ reader has to refer to 
Prof, (hjllstrand’s ori.L;inal papers. Yet that will 
[lerhaps be found by the majority of readers to be no 
disadvantage. In tliis waiy the line of argument is 
mon‘ lucid and tin* presentation more concise. It suits 
the rcfjuireuu'nts of most ojihthalmolo^dsts and is not 
without advantaL;e to the student of ])hysics. The 
editor of that subject 

“ h*is endravoured to limit himself mainly to the 
essential facts in the re;;ion where notable advances 
have* taken placi*, and to [iresiait these modi'rn ideas 
in as .simple a form as possilde for a reader who is not 
versed in hii-her mathematical analysis. An outline 
of the new' theory is ^.iiven hero for the first time, 
im'ludin;; the jireviously unknown laws of optical 
imagery in media of variable index of refradion which 
I'ould not be omitted because, first of all, they are 
essential for findini>[ the data of a schematic eye that 
will a;;ree with the facts as they are now' knowai, and 
also b(‘(’ause these considerations are of importani'C in 
connection with the effort to substitute a new theory 
of accommodation in jdace of Ifelmholtz’s theory, 
whereas undoubtedly this attack as well as others of ! 
a similar kind arc to be rei^arded as affording new 
suj)ports to th(! author’s views on this suliject.’^ 

In practical ophthalmology, Helmholtz’s instrument, 
imjn'ovcd no doubt, is still the one in use. “ The * 
ophthalmologist who uses the ophthalmoscope every 
day . . . knows best how to estimate Helmholtz’s 
immortal service to mankind.” Its use in various 
forms and h.r various purpo.ses is treated fully by 
(hillstrand. One of his' notes refers to the solution of 
a })roblem, “ which could not even have been proposed 
at the time when the ophthalmoscope w-as invented.” 
Thii ad\antages and disadvantages of the several 
modifu'alions are discussed. 

d’he value of (killst rand’s contributions may be 
judged from the fact that, previous to his wwk, the 
optical laws of the formation of images were only 
worked out under highly limiting conditions which 
prevented the results from having application to the 
problems of imagery in the eye. Very high approxima- 
tion to correct results could be got by laborious 
calculations, so that the construction of optical instru- 
ments possessing axial symmetry was highly developed. 
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But physiological optics requires, for the sufiicicntly 
accurate solutions of its problems, that the conditions 
shall be mu('h w'ider than those imposed in normal 
optical construction. Therefore Gullstrand determined 
the general laws of optical imagery, and then, applying 
them to the practical problems of vision, gave a fresh 
illustration of the further development of one science 
in consequence of the expansion of another. The 
beautiful tale is told in his appendi('es. Ilis work is 
w'orthy of a position beside that of tin; master. 

All through this volume may be found references 
to the value of the master's work. 

“If the form of the (‘ornea is to be calculated by 
means of relations that are true for an ellipsoid, un- 
doubtedly the best way is to go about it regularly 
and to (‘alculate the const^mts of the ellijjsoiil by the 
method given by TTelmholfz.” 

“ Although more recent invc'stigations tend to give 
rather lower values, there hardly a])])ears to be any 
suflicient reason as yet for modifying Helmholtz's 
schematic value beyom^ merely discarding the figure 
in the fourth dei'imal place as not being at all certain.” 

“ Unle.ss a Blix ophllialmometer is available, Helm- 
holtz’s method of ascertaining the positions of the 
surfaces of the crystalline lens is still to-day the best 
method.” 

“If the sourc(‘s of error are taken into account, 
depending on the asymmetrical flattening of the cornea, 
on the unknow’ii form of the anterior surfac'e of the 
lens, and on using a total index for the index of 
refraction of the; lens, there can 1)0 no doubt that 
TTelmholtz’s number is within the possible limits of 
error.” “ I’he same conclusion has l)cen reach(‘d also 
concerning the radii of curvature of th(‘ two surfaces 
of the lens.” 

“ Modern investigations have established that the 
theory of the mechanism of accommodation remains 
unchanged, in all essential features, just as Helmholtz, 
by a real inspiration of genius, ('onsidering the state 
of knowledge of that time, conceived it.” 

An e.xample of misconception of Hc'lmholtz’s view 
is discussed in the fourth appendix. 

“Helmholtz’s own words are: ‘Stretched elastic 
membranes which contain an invariable volume of 
an incompressible fluid, and w'hich arc attached by a 
circular margin, as the zonule is to the choroid, tend 
to approach the form of a segment of a sphere in 
proportion as its tension increases. . . .’ To infer from 
this that the anterior surface of the lens, as it bulges 
forward with a decrease of tension in accommodation, 
is obliged to approach the form of a sphere, so that an 
increase of gurvature can be produced by the increase 
of tension, invoh'es conceptions that are incompatible 
with the mathematical knowledge of a Helmholtz.” 

A second misconception is considered. 

“ Helmholtz’s famous dictum, that the monochro- 
matic aberrations of the eye are such as would not 
be tolerated in any good optical ijistrument, is some- 
times construed to mean that the e\'c is a very badly 
constructed optical affair — which Helmholtz never said 
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and ccrUiinly did not mean. But another (luestion 
that this statement raises is whether tliese aberrations 
are not serviceable and what is their purpose. 

The m()no(‘hrornatic alnuTations are a witness for the 1 
perfection of tlie eye, if w^hat is meant by the perfection 
of an optical instrument is «*:ood convergence of the 
rays to the degree that is needed to obtain the greatest 
useful sharpness of image, anything in excess of this 
being sacrificed in order to gain some other end.** 

Unfortunately, these two mis(‘()n('eplions regarding 
Helmholtz’s views do not stand alone. 

The .'Vmerican Optical Society, the edib^r with his 
collaborators, and the printers are alike to be con- 
gratulated on this issue of an epoch-making book, 
worthily worked up to the level of modern knowledge. 

It is tlie most suitable memorial which could have been 
raised to the memory of Herman v. Helmholtz, physicist, 
plu'siologist, and mathematician. The reward ol the 
('.ontributors to the German and the American issues 
will be forthcoming if the respon.se for which the editor 
hopes comes in the way of new advances. This volume 
should be at the dis} 3 osal of every worker who is 
specially interested in optics in its purely phy.sic!al, its 
physiological, or its ophthalmological bearings. 

W. Pkddie. 


Phylogeny as an Independent Science. 

Geschichte der Oirganismen, Von Prof. Victor Franz. 
Pp. xiii + 948. (Jena: Gustav Fischer, 1924.) 36 
marks. 

r llF author of this ponderous work is the occupant 
of a chair of “ phylogeny ** in the University of 
Jena, and in this volume he has apparently attempted 
to justify his position, for he treats of the evolutionary 
history of every phylum both in the animal and in 
the vegetable kingdom ! Both the title of the chair 
and of the book must awaken amazement in simple 
British minds. What is phylogeny apart from zoology 
and botany ? Is not the specialist in botany or in 
zoology the only person competent to construct even 
a plausible phylogeny in either science ? But perhaps 
we might expect in a volume like this to find the 
foundations for phylogenetic hypotheses critically 
examined : we might Jiope to have the value and the 
limitations of the evidence from fossils discussed ; 
the theory of recapitulation explained anjj its validity 
determined. Such (jiiestions seem suitable for a book 
by a professor of phylogeny in general. If such w'ere 
our expectations w^e should be bitterly disappointed. 
The book opens! with a chapter devoted to a sketch 
of the physical geology of the globe and the changes 
which sea and water have undergone since the Cambrian. 
Then follows an account of the Darwinian theory of 
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evolution with referen('es to ])e Vries's mutations, 
Mendelism, and to direct adaptation and r.aman'kism. 
The discussion on evolution is succeeded by a section 
on ‘‘Body and Soul" (Kdrpcr imd Geist) in wliich we 
are informed by Pn)f. Franz that w'hcn the body dies, 
the “ ego is dissolved (how' does Prof. Franz know' 
this ?)y but that the “ psyi'liical " (w hatever this may 
mean) persists. After this we reat'li a section dealing 
with the .supposed cliaracters of the first living beings 
and the manner in which they were derix'cd from 
inorganic matter. Then we plunge into the detailed 
phylogenies of the various classes, first of |)lants and 
then of animals. 

Now', no reviewer — least of all the present one — ■ 
could possibly claim to be a competent judge of the 
plausibility of all these hypothetical phylogenies, and 
so w'e have tested their general value by looking 
critically at those in w'hich we w'ere most familiar 
w'ith the evidence, namely, th()se contained in the 
invertebrate section of the animal kingdom. We ma\', 
however, remark in passing that some of the botani('al 
theories seem to us extraordinary. Because its sexual 
germ-cells (oospores and antherozooids) resemble the; 
ova and sperm of animals, the brown alga Funis is re- 
garded as closely resembling the original primiti\'e organ- 
ism from whicli all the rest, both animals and plants, 
have sprung. Conse(iuently the unicellular protozoa 
are regarded as secondary degenerations of multi- 
cellular ancestors, and isogamy or the union of similar 
gametes is derived from the fertilisation of an egg by 
a spermatozoon. Verily all things are possible to liiin 
th t believeth ! We can only say that Prof. Franz's 
taste in these matters is widely different from our owai. 
We might remind Prof. Franz that amongst the most 
primitive ty'pe of animal, namely. Amoeba and its 
allies — the Foraminifora— 'i.sogamy is the rule, and that 
ty'piail ova and spermatozoa are not enc'ountered 
until we reach the sponges. But perhaps the most 
relevant criticism of theories such as the.se is that 
until the postulates underlying the construction of 
phylogenies are discussed and explained, one theory 
is really as good as another. 

Turning now to the account given of the phylogeny 
of the principal invertebrate stocks, we can only char- 
acterise most of them as most unsatisfactory and 
based largely on lack of knowledge of the most recent 
researches. Thus the Turbellarian worms are termed 
^ “ coelomate ** - because they possess distinct genital 
organs and a cellular mass termed “ mesoderm ** 
betw'een skin and gut lining, though no vestige of a 
true coelom can be detected at any stage in their 
life- history. Not a w'ord is mentioned of Lang’s 

brilliant theory of their derivation from Ctenophora, 
though this theory has acquired strong support from 
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lilt: (lisi i>\i rv cf rr( t(>iii,y I ti'tioplioni like ( tcnopliina, 
;jn<J of .1 tnii' ( (ciiopliorc l.irva in the life-history of 
( oflophiiKi \vlii( li ill arliilt condihOn closely re- 
.scnil)lc*’s M till (x lliiricUi worm. When we turn to the 
liiijitcr with the pliylo^eny of the ('rusUieea, 

ui‘ find the N;nij)liii.s larvii, which a])|)ear.s in the life- 
histor\ of so many ('rustacean stocks, and evidently 
rc])rcs(‘nts in some fli>;;uise or other a common ancestor. 
rcL-arrled as rej)resenliii^ a “ metatr(jchoj)hore ’’ sta^e 
ol the annelidan ancestor. Hut Walcott in his account 
of the mifl ( amhrian fauna of Hritisli Columbia has 
<les< rilu-d primitive arthropods whicJi may well have 
been the actual “ Xauplius ” aiu'estor in the fleslu Such 
is “ Marella," uhi( h in i^eneral stna ture is a shortened 
trilobite larrvine altaclied to the hinder j)art of its 
bodv the foliaceous a.] -penda^es charaeteristif! of 
'I’rilobila ; but the first three se;^ments carry elonj^ated 
limbs corresponding to the Xauplius appendages. 
I’rof. f'ran/, in set king for light on the ancestry of a 
group in the striu ture of a larva, neglects altogether 
to discuss the siHij^Hficatiou of am'estral stnu'aires in 
tli(‘ larva and its meaning and significance, so that in 
regarding (ate structun* as primitive and another as 
secondary, he seems to proceed in an altogetherjirbitrary 
manner. 

As allot lier good exarnjile of sujierficial and cTudc 
n a.soning liased on lar k of knowledge of recent work, 
we rnav refer to Cran/’s account of the phylogeny of 
the f'ehinodermata. 'I’he cystids are regarded as the 
ancestors of the whole group. It is admitted by all 
that the cystiils developed into the crinoids, which 
thev' resemble in possessing a dorsal stalk and a lateral 
anus. Hut Cranz deriv'cs from them also the whole 
of the Hleutherozoa (starfish, .sea-urchins, and sea- 
cu( umliers) in 'which the ])lace of the aboral .stalk is 
occuj)ii‘d liv th<‘ anus. Of these the sea-('iicumbers, 
siipjiosed to b(* the most ])rimitive, are stated to have 
branched off earliest from the cystidean ancestor, 
tiun the .sea-urchins, and lastly the .starfish. 
Hut if a cyst id (of the internal anatomy of 
whii'h wi‘ of I'ourse know nothing) really was like a 
crinoid in its soft structures, then it must hav'c been 
widely different from the common ancestor of the 
Mleuthero/iia. For in all three divisions of the.se, the 
central axis of the genital system, the so-called “ genital 
.stolon," is clt)sely associated with the primitive .stone- 
canal, whi’ieas in crinoids these two structures are 
entirely scjia rated and have no relation to each other 
whatever, 'i'he anus in primitive* Eleuthcrozoa is 
always close to the aboral pole, and the course of the 
alimentary canal shows no resemblance to the spiral 
gut of crinoids. 

Trof. Franz refuses to accept the identification of 
the “ sucker ” of attachment of many of asterid 
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larvae with the iittacliment of the stalk of the crinoid. 
Here again is evidenc'c of iinawarencss of modern 
work, for, as Hiiry first showed, the ('rinoid larva 
exhibits a rough eorresjMmdcaic'e in its organs with tiu; 

I Hijnnnaria larva of the Asteroidea. Now in both 
larvjc tin* ‘XsLieker ’’ of fixation is of exactly the 
.same form and is dcvclopc'd at the same place. It 
comes to occupy totally diffcjrent jxisitions in tin* 
adult bodies of the two grouj)s on acc'onnt of the 
different eharac-ter of the metamor])hosis in each ea^e. 
I’he.se, diffeu'ent metamorphoses point strongly to a 
j primitivT divergence in habits between the ancestors 
of the two groups which led to their separation long 
before evTU the simpli‘st eystoid form had been attained. 
If we now turn to the dev'clopment of the sea-uiohins, 
we find that the young sea-urchin begins its ])osl 
j larval life in a form vvhicE is to all intents and ])urposes 
that of a starfish, and that the globular form is onlv 
gradually attainc'd as growth prVx'ceds. 'J'hus we sec* 
how ill-founded is Fran/is comparison of the c'vstid and 
the ec'hinoid because botli havx* a s])heri(‘al shape. 

When wc reac'h the part of the book dealing with 
vertebrata, there is of course le.ss opportunitv' for the 
presentatiem of crude ideas since the ])a]a’ontologieal 
history of the vertel.>rate is relatively so well known. 
Yet even here the author seems totally unac<iuainted 
W'ith reecmt cmbryologic al work vvliic'li tends to e.stablish 
the lateral fold theory of the [paired limbs beyond all 
reasonable (|uestion ; and eomniit.s himst'lf, though 
with .some lie.sitation, to the explodi'd theory ol 
Gegeiibaur that the limb.s arose from displaced gill- 
arc'Iies. 

Whilst, hovvevTr, we regard Prof. Franz’s methods 
of dealing with phylogeny as mistaken, and lament tin* 
ab.sene.e of any attempt to set forth and defend tlu^ 
j)rinciples on which pliylc^genetical ri'asoning must l)e 
founded, yet the Header wall find — especially in the 
part devoted to vTi tchrata — u large c'olleetion of useful 
facts amongst wdiieh the data which liave been brought 
together throwing light on the origin of oiir domestic 
animals are particularly valuable. E. W. M. 


The Electricity of Thunderstorms. 

D/e Eleklrizitdt der Gewiiler. Von Dr. K. Kahlcr. 
(Sammlung Porntraeger, Pand 3.) Pp. 148. (Herlin ; 
Gcbriider 5 lorntraegcr, 1924.) 4.?. ()d. 

O NE must congratulate German science on tlic 
large number of useful monographs which a 
constantly being publi.shed in Germany. When a 
branch of science has been advanced by independent 
original research in all parts of the world, it is highly 
desirable that every now and then we should be aide 
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to rcvii-w till* jirogrcss made, and a monoi;raj)h which 
inllcrts all the threads louether and sets them out 
as a more or less ('omplelcd fabric not only achieves 
this bill also _L»ives an extremely pleasant form of 
readin*;- to those workin;^^ at the subject. The book 
belore us is a itood examjile of this type of literature^ 
and is Iherelore to be welcomed. 

Thi; contents of the book are divided into two parts ; 
Part 1. deals with the obser\'ational facls and Part 11. 
will) the \arious explanations which have been 
offered Irom timi! to time of the eli‘ctricily of 
thunderstorms. 'rhroii^L,diout full references to the 
literature are ,i;iven, and this alone makes the book 
of i;Teat \'akie to the original Worker in this field of 
si'ieuce. Althou<*h tin* literature is now very larite, 
we ha\e not noticed any important omissions except 
in one ('ase. namely, the omission to mention ('. 'F. R. 
Wilsoji's outstanding paper, “ Invest ignitions on lif^ht- 
nini» disi'liaraes and on the electric field of thunder- 
storms,” which apjieared in i‘he Philosophical Trans- 
actions in 1920. We feel sure that the author lias 
not seen this paper^ otherwise he could not ha\'e 
failed to ijuote many of the important results con- 
tained in it. 

Then* is not much to say about the first part of the 
book, as it deals mainly with facts which are now 
Jairly well known and generally accepted. Mohn\s 
classification of thunderstorms as W armegeioitter and 
\V irheigeunlier is shown to be well founded. Jn 
\Viirmegc 7 viitcr, which are called heat-thunderstorms 
in (Ireat Hritaifi^ the energy is derived from tempera- 
ture instability in the vertical direction, generally 
produced by intense solar radiation wanning up the 
lower layers faster than the ordinary proi'esses of con- 
vex ion and turbulence can distribute the heat to the 
upj:)er strata, although a similar effect can be obtained 
when air passes over a relatively warm sea surface. 
Jn the second type, the energy is derived from warm 
and cold currents which are brought side by side, 
generally in consequence of the circulation as.sociated 
with cyclones. The thunderstorms associated with 
line-squalls are typical of this class, but w'e 
have no special name by which to describe them in 
English. 

besides a fairly full discussion of the meteorology 
of thunderstorms. Part 1. contains a description of 
the electrical conditions observed, tog^jther with 
.short accounts of the different forms of electrical 
discharges. 

While the first part is probably the most valuable, 
the second part will, we think, be read with the most 
interest by many physicists. In it Dr. Kahler reviews 
some of the explanations which have been put forward 
to account for tlie origin of the electricity in thunder- 
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storms. To discuss all would of course be impossible,' 
for they are literally legion. It is interest ing to see 
the large number of jdiysieal jmu esses which ha\ e 
been used at one time or another in theories which 
are now finally abandoned, at least by most meteoro- 
logists, if nut by their authors. .Vmongsl these are 
eosinieal dust ; electrical intlucni'e from the sun, 
moon, and stars sujiposed to be electrically charged ; 
eathodo rays from the sun; ultra-\i(det light from 
the sun acting on ice iTvstals ; friction between water 
and ieii ; differential condensation on positive, and 
negative ions, and ab.sorptioii of negati\e ions b\ 
falling precipitation. At the present Jiioinent there 
remain only three physical processes whii'h are con- 
sidered worthy of serious consideration ; {n) the 

separation of elect ricit)' which takes place when drops 
of water arc broken up in the atmosphen* ; (/>) a 
similar effect jiroiluced when solids arc brought into 
contai-t and then rajiidly separated, the elect rih('at ion 
of dust being a good example; and (r) inlhicm c 
charges produi'ed on the precipitation by the eli*ctrical 
field. 

In 1909 the re\'iewer put forward the theory of 
thunderstorms based on (r/), whit'h he extended in 
19 r5, making use of (/?) to c.xplain tlie electrical 
phenomena of snowstorms and of thunderstorms in 
which there is no liquid ])reripitation. He is still of 
the opinion that these two physical jmx esses are able 
to account for all ll)e electrical effects assoi'iated with 
atmospheric precipitation. Dr. Kiihler will not go 
.so far as this, but while admitting tJiat both may play 
some part, he considers that the influence effect is the 
chief factor at work. Elster and Geitel were the first 
to suggest an effect due to influence charges, but Dr. 
Kahler is not satisfied with their scheme and puts^ 
forward a modification of his own. 'Fhis, we think, 
is the weakest part of his hock. The modification of 
Elster and Geitel’s theory which he introdiu es im- 
fortunateh^ results in a process which i an only reduce 
an existing field; surely a process of this kind 
is not likely to be the explanation of the high 
electrical fields which are associated with thunder- 
storms. 

Jlefore closing this review we should like to direiT 
attention to a pleasing aspect of Dr. Kiihler’s writing. 
Instead of using the long involved sentences so ehar- 
^aotcristic of German writings, Dr. Kahler cxi)resses 
himself in short clear sentences. The average length 
of the seventeen sentences on a page opened (]uite 
at random is only eighteen words. We do not know 
whether this would be commended by a German of 
literary taste, but it is certainly very welcome to 
non -German readers. 


G. C. Simpson. 
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Our Bookshelf. 

Plants I*oiso}nnts to lAve Stock. i>y Jlarold C. Lonpj. 
(('jiTiihritluf Agric ultural Alono^raphs.) Second edi- 
tion, rev ised. J^p. viitT2o. (rainbridf^e ; At the 
ruiversily l*r(‘ss, 1924.) 8.s. ()d. net. 

'I’liK se< ond and revised edition of Mr. Long’s book on 
])lant^ poisonous to live stoc'k contains on the whole 
but few alterations. There arc, however, .several 
additions in the description of individual species, 
ragwort and bracken in particular, and .some minor 
alt ('rations in the concluding chapter on the classifica- 
tion of poisons. 

Jn the introduction, the poisoning of live stock is 
dealt with frcjin various points of view. Different 
species of stoc'k often app(*ar to be affected quite 
diffen*ntly by the .same plant, and poisonous effects may 
also vary with the individuality and age of animals of 
the .same species. Some j)lants do not lose their toxic 
properties on drying, and therefore cannot be .safely 
fi‘d evTii with hay. Some also are poisonous in all 
their i)arts, such as mciadow saffron, whereas in others 
the toxic'ity is confined to one part only, such as the 
seed in corn cockle. Further, soil, climate and 
cultivation may affect the toxic properties of a given 
species. 

Most of the plants described are British, but foreign 
spc'cies .such as ‘‘ Java’' beans, which may be used 
in feeding stuffs, and some common garden shrubs arie 
also included. Fungi, with the exception of ergot, are 
not desalt with, though the toxicity of darnel seeds is 
stated to be due to the presence of a symbiotic fungus, 
'fhe spec'ies arc dcscrilied under their natural orders, 
examples of poisoning, the toxic principle, symptoms, 
and r(?ferences to the bibliography at the end of the 
book being given in each case. 

As in the previoihs edition, the author also deals 
with jdants sii.spected of being poisonous, and tho.se 
affec'ting milk or causing mechanical injury to animals. 

Theoretical Metallurgy. By R. S. Dean. Pp. vii T 246. 
(New York : J. Wiley and Sons, Inc. ; London : 
( hajiman and Hall, Ltd., 1924.) i5.v. net. 

Scuknck'.s “ Physikalische Chemie der Metalle,” first 
])ublished in rqoq, broke new ground in metallurgical 
liti rature, since it described the application of physical 
chemistry, not only to the constitution of alloys, a 
task which had been attempted often, but also to the 
reac tions of the smelting processes and to other technical 
metallurgical oj)crations. The author of the present 
work translated Schcnck’s book some eleven years 
later, by which time some of tne information was 
out-of-date. In place of preparing a second edition, 
he has ])referred to re-write the book, whilst retaining 
the main features and many of the details of the 
original, including illustrations, so that the volume on, 
o|H‘ning has a familiar look. New' subjec'ts, including 
the structure of metallic crystals as revealed by X-rays, 
have been introdiH'cd, and the w'ork now covers a field 
of great and general interest. 

l^nfortunately, the execution is not always equal to 
the design, and the text is very frequently inaccurate. 
iMatlu'matical formuke have suffered badly, as well as 
])roj)er names, and although the number of references 
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to papers is large, many of them seem to have been 
selected somewhat at random, investigatioifs of equal 
or greater importance being overlooked. The sections 
which deal with steels* are inaccurate, especially in 
regard to hardening. Many subjects receive such brief 
treatment that the student wall derive little from 
reading those secti(jns. It may be said that the 
experienced metallurgist will gain many useful hints 
from the reading of this book, which deals with 
interesting matters and is simply expressed, but he 
will need caution, whilst the inexperienced student is 
likely to be puzzled and confused by its numerous errors. 

. C. 11. D. 

7 'he Deluged Civilization of the Caucasus Isthmus. By 
Prof. R. A. Fessenden. Pp. ix-f-J3g. (Bo.ston, 
Ma.ss. : T. J. Russell Print ; London : P". and PL 
Stoneham, Ltd., 1923.) 25^. Large paper edition, 

5 guineas. 

Prof. Fessendkn is an ardent advocate of the urgent 
necessity of archjeological exploration in the Caucasus. 
While archfcologists will agree. that investigations in 
this area arc likely to afford evidence which will help 
in the elucidation of a number of problems in the 
ethnology and archaeology of prehistoric and early 
historic times, they will scarcely be prepared to endorse 
Prof. Fessenden’s arguments, although they may wish 
him all success in his research. lie holcJs that the 
Caucasus is the cradle of mankind ; that it was there 
that the flood to which early records refer took place, 
and that it was thence that the races of mankind dis- 
persed after their differentiation. By an elaborate 
analysis of Semitic, P2gyptian and Greek traditions and 
of local names, he seeks to show that not only was this 
the site of Eden, but also that on his assumption it 
is possible to unravel the inconsistencies in the geo- 
graphy of the Greek legends and explain why, for 
example, the search for the lost pillars of Hercules 
towards the west was unsuccessful. The rise of water 
level in the Caspian area and the formation of an 
Atlantcan Sea of 1800 miles breadth east of the Black 
Sea were responsible for the disappearance of the 
country to which the traditions referred and the 
consequent dislocation of the ancient geographical 
system. Prof. Fessenden has worked out his case in 
great detail and with considerable ingenuity. His 
arguments will be more convincing if, and when, he 
can produce archreological evidence to support them. 

Fluxes and Slags in Metal Melting and Working: a 
General Discussion held by the Faraday Society and 
the Institute of Metals, loith the Co-operation of the 
British Non-Ferrous Metals Research Association and 
the Institute of British Foundry men, April 1924. 
Pp. 109-208. (London : Faraday Society, 1924.) 
75. lid. 

Like other general discussions arranged by the Faraday 
Society, this collection of papers on fluxes and slags 
brings together a most useful mass of facts known to 
a limited number of persons, and at the same time 
brings into relief the need for systematic investigation. 
In spite of the importance of fluxes in the working of 
non-ferrous metals, such knowledge of them as exists 
is almost entirely empirical, and very little has been 
done to determine the factors on which their efficiency 
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depends. The fact is brought out in several papers 
that the interfacial tension between slag and metal 
determines the separation of non-metallic inclusions, 
but only in the instance of the formation of metallic 
fogs ’’ wlien fused metals are in contact with their 
halogen salts have any actual determinations of this 
important factor been made. In welding and soldering, 
the efficiency depends on the wetting of the metal by 
the liquid, as well as on the solvent power of the flux 
for oxides, but neither the chemical nor the physical 
factor has been studied in any systematic way. Alu- 
minium, the oxide of which is very diflicult to eliminate, 
has received more attention than most metals, but 
much of the work remains merely qualitative. The 
papers, although technical in character, .should be of 
interest to chemists and physicists who are concerned 
with problems of solubility and of surface temsion. 
'J'he importance of non-metallic inclusions is shown by 
a study of their influence on the resistance of metals 
to fatigue, and any work wliich would tend to lessen 
the frequency of these undesirable constituents would 
he of great value to the metallurgical industries. 

Tulum : an Archmological S^udy of the East Coast of 
Yucatan. By S. K. Lothrop. (Publication No. 
335*) + 179 I 27 plates. (Washington : Car- 

negie Institution, 1924.) n.p. 

In this volume, Dr. Lothrop has placed on record the 
results of three expeditions of the Carnegie Institution 
of Washington to the east coast of Yucatan under the 
lead(:rship of Dr. Sylvanus G. Morley in 1916, 1918, and 
1922. The main objective was Tulum, the most 
important ruin in this region, but other sites also were 
visited. Dr. Lothrop, however, lias not confined 
himself to the work of these expeditions, but aims at 
giving a complete account of present knowdedge of 
the archieology of this area by summarising previous 
publications covering sites not visited on these occasions. 
The Maya culture of this part of Central America 
presents certain peculiarities in architecture, art, and 
religion which mark it oil from the rest of Yucatan. 
Such are, for exarnjjle, an absolutely new type of 
building- the shrine, and the sanctuary, the latter 
occurring in structures here called palaces,” as they 
appear to haxe ser\ed as residences rather than as 
temples. The frescoes, of which a large number have 
survived, are comparable with the drawings of the 
codices and are regarded by Dr. Lothrop as but little 
inferior to the Dresden codex which is the high-water 
mark of Maya art. Dr. Lothrop’s detailed and lavishly 
illustrated account of this localised development of 
Maya civilisation, and his analysis of its cultural and 
ethnical affinities, is a contribution to American 
archieology w'hicli w'ill rank high. 

Outlines of Medical Zoology : with Speciml Reference to 
J.ahoratory and Field Diagnosis. By Prof. Robert W. * 
Hegner. Prof. William W. Cort, and Francis M. Root, 
pp. XV + 1 75. (New York : The Macmillan Co. • * 
London ; Macmillan and Co., Ltd., 1923.) ii^r. net. 

Tiie“ Outlines of Medical Zoology,” which has recently 
been published by Prof. Ilegner and his colleagues in 
the Johns Hopkins University, is a convenient little 
book for the use of medical men in the field, and for 
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teachers of zoology in schools and universities wdiere 
the economic applications of the science are included 
in the curriculum, but it is loo concentrated for the 
elementary student and not sufficiently detailed in 
de.scription for those who are seriously engaged in the 
study or the practice of the subjects. There is, perhaps, 
some danger lurking in those little books that the 
student, who has not muc h time to de\ ote to it, may 
imagine that he has mastered the subject by learning 
olT the tables and diagnoses by heart, 'fhey should 
only be used after or associated with a course of 
practical work in the laboratory accompanied by some 
further instruction in the morphology of the animals 
de.scribed. » 

We must ai know'ledge, how(‘ver, the great care and 
skill with which the authors of the three parts —on 
protozoology, helminthology, and entomology have 
condensed their wide knowdedge and practical experi- 
ence of their subjects, and recognise that the; book will 
prove to be extremely valuable to many zoologists find 
medical men. 

'Theories of Memory. By Dr. Beatrit*e Edgell. Pp. 174. 
(Oxford : (darendon Pr(*ss ; London : Oxford 
University Press, 1924.) 7.V. 6d. net. 

Tins admirable and viiluable little l)ook brings together 
in short compass, but in clear and comprehensible terms, 
the leading theories of memory, in partii'ular the 
attempts to give precision and definition to the term 
** memory- image.” Theories of memory, like theories 
of colon r-vision, are baffiing to the student in their 
numerical variety and diversity of ])rinei])le. Miss 
Edgell reviews the biological theories of llering, Butler, 
Semon, and Jennings, the behaviourist theory of J. B. 
Watson, and Lloyd Morgan’s variation of it ; she gives 
a general outline of philosophical treatment of the 
problem from Hobbes to the present day, discusses the 
view's of Alexander, Bertrand Russell and Holt, critii ises 
Bergson, and finally offers what she terms a psycho- 
logical conception of retent ivcncss. Although it is a 
brief account of sometimes elaborate theories, the Ixiok 
bears throughout the mark of long and earnest study 
of the problem. 

Exercises and Problems in Practical Physics : with 
Notes on the Theory. By G. N. Pingriff. (Bell’s 
Natural Science Scries.) Pp. xxii+199. (London : 
G. Bell and Sons, Ltd., 1924.) 4s. 

Most of the practical work, with the excei.)tion uf the 
most elementary, likely to be carried out in school 
physics laboratories is covered by this little volume. 
It is no mere compilation of recip(,*s for securing 
results,” although of course adequate directions are 
given for performing the experiments, some of which 
are refreshingly original while evidently practicable 
and instructive. Most valuable, liowever, are the 
accompanying comments, suggestions, nnd queries, 
which are well calculated to arouse the interest of the 
student and encourage him to think for himself. There 
is in addition a good deal of useful information of a 
practical nature which is evidently the fruit of a wide 
experience in teaching physics. In short, the book 
may be confidently recommended to student and 
teacher alike. 
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Letters to the Editor. 

[The EMior does not /to/d /limself resfonsi/^le for 
o/dnions expressed bv /tis correspondenis. JVei//te*' 
can he undertake to 'return, nor to correspond with 
t/ie 7vriie, 9 of rejected manuscripts intended for 
//tis or tiny td/ier part of NatURK. notice is 

taken O/ anonymous communications?^ 

Abson)fion Spectrum and Constitution of Sulphur 
Viijiour. Predissociation of Molecules. 

l iii, of sulpliiir consists of a mixture of 

*S, S,; niid S.j iiiuleciilcs ; llic quantities present vary 
with the pressure and temperature (Premier, Zeii. 
t*Ji\"s. Cjtein. f>8, 1010). 

We liave studied the ultra-violet absorption 
sjH*('tnim of sulphur vapour at tenqieratures between 
M)o and 1000' and ]>ressiires from 0*5 to 53 mm. 
The temp(‘rature of the vapour in an absorption tube 
)f ch‘ar (juart/, 50 mm long, with plane parallel 
o])licallv ( lear \vind(jws, was always higher than that 
ol a t'ommunieating magazine containing sulphur, 
'riuis lh(‘ temperature of the latter determined tJie 
total ])ressure of the vapour, whereas the temperature 
of the abstuplitin tube gave the partial pressures of 
^2- 

rile stK'ctrum was photograplied with a lldger E| 
spectrograpli (system lattrow), the source of light 
being a condensed high freipiency (io“ p. sec.) spark 
lu twi'en coptier electrodes under water (Victor Henri, 
“ Ktiules de Photochemie,” J<)io, Proc. Roy. Soc. 105, 
10.! 1). 'I'he spectrum of this source is continuous 
down to J300 A, except for a series of weak water- 
bands at 3o()| A. I'he measurements of the lines are 
exact to o‘o.'-()-i A, depending on the type. 

'1 hc‘ following principal results were obtained. 

At temperatures and ]iressures, where only Sg and 
vS,^ niolcM ules are presimt (/ ■ J50", p *- 10 mm.), a general 
absorption without any structure is observed, begin- 
ning at about 2700 A and increasing continuously up 
to 23CJO A (limit of our measurements). 

Il\‘ raising the tcmiperature in the ab.sorption tube, 
so that the ]>artial pressure of So attains about 
0-05 mm , live sharp groups of bands appear Avith tine 
stiiicture at 27C1S, jtSjo, 28 (»i, 2892, 2027 A, and throe 
(.»r four broad bands at jy<>S, 2730, 27 r3 and 2078 A. 

At higher ])ressnres of S^,, the number of groups of 
bands increases towards the red and ultra-violet end. 
h'or example, at 350'' and 0*55 mm., where only Sg 
c'xists, there is no trace of general absorption, and the 
sptH'trmu consists of 18 groups of bands from 3ri4 
to 2302 A. At 330 ' and 20 mm. (also Sg alone) we 
obtain 2(» groups, and at 730' and 53 min. (still Sg 
aloiu*) more hands towards the red appear, the last 
one being at 3700 A. 

I’he inteiisitx’ and the number of lhe?.se bands arc 
always dedermiued by the partial pressure of the Sg 
mok('ules : the presence of Sg and Sg produces only a 
general absorption at the ultra-violet end of the 
spi'ct nun. 

this spectrum of the S^, molecules can be divided 
into three \ ery distinct portions ; they appear in 
exactly the s.ime positions under all contlitions. 

/’■//>/ portioti : from 3700 to 2704*2 A. Bands with 
fine sti art nil the iotat tonal move me nt of the molecidc is 
ijitan ti fil'd . In this portion we obtain 14 groups of 
bands between 2701*2 and 3300 A with a constant 

frequency interval of A ^ 307 cm.*', and g groups 
from 2t)3«A to 3700 A with an interval of A ^ = 700 cm."'. 

liacli group of bands consists of 3-6 series of bands and 
each band of this series is made up of numerous sharp 
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lines. In every band the lines are very sharp and 

near together ^A ^ =--o*i A^, specially at the origin of 

the y branch (i',,) and at the head of the K (])ositive) 
branch, the distance betw^een Vg and the head being 
20-g cm.'* ; the head is toAvards the ultra-violet 
This means that the moment of rotation of the 
activated molecule, Ij, is greater than that of the 
normal molecule, Ig. 

All these groups and series of bands with their line 
structures overlap each other and the resulting aspect 
of the spectrum is very puzzling. Tn this portion of 
the spectrum there are more than 3000 line absorption 
lines. 

Wc'have systematically studied the spectrum while 
sloAvly increasing the pressure of S.,. We Avere thus 
enabled to arrive at a successive development of it. 
The bands appear in a regular order and the fine 
structure of each band can be analysed. At the first 
appearance of a band its structure is absolutely 
classical, formed of three brancht^s R, Q. At 
higher pressures the same band gets very complicatc'd 
owing to the oA'^erlapping Avith the next one and by the 
appearance of other branches R', R', O'. 

By studying the bands at the low*est pressures at 
Avhich they appear, Ave found that the lines could b(j 
distributed into three bnnnches : 

R(/n) :v = Vq-\- c^izm 1- 1) + CAii^ 

positive branch m — ' m + i 

!*(///) : V ™ pQ - c‘, (2;n - r) f- c\yn? 

negative ,, m -S' ni - i 

Q(/;/) : 1; = Vy -h zero , , m — > m 

Avith 

This gives for the moment of rotation of the normal 
molecule of So, lg=T2*()x 10 and for Ihe activated 
one, 1 , = I3*8 "x TO' **•. The distance between the 
nuclei of the tAvo S atoms is therefore 0*7 A in the 
normal and 0*73 A in the activated molecule of Sg. 

Second portion : from 2794*2 to 2392 A. Narroio 
continuous bands without fine structure. P>clow' 2794*4 A 
the absorption s]Aectnnn of the So molecules changes 
abruptly. The line structure disappears entirely, the 
absorption spectrum consists of 8 groiqis (.)f bands 
Avith a frequency interval betwa^m the groups of 
360 cm.'*. Each group consists of about 20 iiarroAV 
bands having a width of 1 to 2 A : these bands are 
absolutely continuous, containing no sharp lines. 
This means the disappearance of the quantified rotation 
of the Sg molecule, and is a special case of a general 
result observed b)^ one of us for many different 
molecules (Proc. Roy. Soc. 105, 6O2, 1923). 

Third portion : from to 2373 A. Broad con- 

tiniious hands. At 2592 A avc observe a new- change 
in the absorption spectrum. 'Hie narrow bands dis- 
appear abruptly and Ave obtain about 6 broad bands 
(width 15 A) AAuth an interval of 300 cm.*'. 

The analysis of the absorption spectrum shows Iavo 
abrupt changes in the structure of the Sg molecule : 
the first one at 2794*2 A, corresponding to an increase 
in the internal energy of 102 100 cal. p. gm. mol., thus 
causing a decrease of the frequency interval of oscilla- 
tion of the t'W’'o S atoms from 3()7 to 3O0 cm.*'. This 
proves that the distance betAveen the two S atoms in 
the Sg molecule increases, which means that the bonds 
are weakened, the rotation of the molecule is not 
quantified. It is important to note that in this case, 
where the molecule absorbs rays 2794 A, its chemical 
activity is increased, as results from the interesting 
experiments of Norrish and Kidcal, Avhich avc propose 
to follow in further detail. 
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The second change of the Sg molecule at 2592 A 
corresponds to an increase of the internal energy of 
1 10000 cal. 4*77 volts. It is very interesting to note 
that this limit corresponds exactly to the resonance 
potential of sulphur vapour 478 volts 110400 cal.= 
2382 A (1^'ootc and Mohlcr). This shows that by 
increasing the internal energy by r loooo cal. the 
valency electrons jump intc) higher orbits. The 
vibration frcc|uency of the atoms is still more decreased 
(300 cm.'*), the distance of the nuclei in the Sg 
molecule is therefore still larger than in the foregoing 
case. 

These interesting resiills obtained for the sulphur 
molecule lead us to a general discussion of dittereiit 
kinds of transformations of any given mohicule.* We 
know by the electronic impacts th.at at a certain 
minimum potential the im])acts are no longer clastic; 
this occurs at the resonance potential of the molecule. 
It means that certain electrons jump from the normal 
orbit into the next one. But now we sec that before 
this state is reached the molecule can be modified in 
its internal structure : tJie atoms are driven anart, 
tlie bonds arc weakenetl, the molecule becomes more 
reactive, and the rotational movements are no longer 
(inantilied. 'This first modification is a preliminary 
preparation of the molecule for its total dissociation, 
and it is necessary to introtlucc a new term for this 
change. We propose to denote it by the term 
/'>n'(lissni:iation of the molecule. 

For each molecule we can distinguish, therefore, the 
following successive states : normal, predissociated, 
resonance, ionised, and finally the dissociation of the 
molecule. In each of these states the molecule can be 
acti\’ated. Hy .studying the absorption spectra of 
vapours we determine the limits of these different 
states of the molecules. Victor Hknri. 

M. C. 'J'evks. 

idiysical Chemistry T.aboratory, 

'I he University, 

Zurich. 

Constant Differential Growth-ratios and 
their Significance. 

A of the growth of the abdomen in the 

shore-crab Card n us maenas (Huxley and J^ichards, 
unpublished) showed that whereas in the male the 
Ti\i\o abdomen-hreadfh : carapace-breadth remained con- 
stant, in the female it increased continuously during 
tlie whole of post-larval life. 

Similar types of growth during the whole or part 
of life have been frequently recorded. Bezard (1918) 
has styled the growdh of such an organ hctcrugonic, 
(diampy (1924) disharmonic, as opposed to isogonic 
and harmonic respectively. 

l»t seenuid desirable to investigfite this form of 
grow th in a case where accurate weight-measurements 
were available : accordingly, advantage w'as taken 
of a visit to the United States to study the growdh of 
the cheke of Fiddler-crabs at the Marine Biological 
T.aboratory, Wood’s Hole. As is well known, the 
chela.' of females m these animals are small and equal 
throughout life, wdiilc those of males are unequal, one 
being similar to the female’s, wdiile the other is much 
cnlargefl. Morgan (1923 and 19*24) has recently given 
us much information as to the time at and mode in 
w hich this asymmetry is determined. 

'The weights of whole animals of every size, and of 
tlieir autotomised chela*, wa*re taken in Uca (Gelasimus) 
pugnax. d'he female and small male cheke remain 
throughout life equal to ± 2 per cent, of total weight. 

For the large male chelae, some 400 specimens were 
weighed, and divided into 25 classes by total weight. 
Let y -=w^eight of large chela, w total weight, 
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A' -a'-y. It was then found that when logy was 
plotted against log x, a remarkably straight line was 
obtained : — 

log y - li log X + log b, 

where k and b are constants, k • t, 

This w\TS empirically establislmd for total weights of 
60 mgm. to more than 3.3 gm., and it can be deduced 
.satisfactorily that it holds from the moment hetero- 
gonic chela-growdh begins which is at about 0-8 mgm. 
total weight. 

The only complication lies in the fact that the slope 
of the line changes at a point correspontling to about 
30 per cent, of maximum total weight, k lu*re decreas- 
ing .slightly to a new value, but remaining j. 'This 
change is probably coincident with sexual maturity, 
and w'ould then i)e explicable through the goiuul 
making a greater drain on the food supply. 

The simple.st mathematical ex]m'ssion of the facts 
is y bx^. 'This implies that if during any given 
period, p is the fractional increase f)f .v (total weight 
less chela), then that of the large eliela in the sanu'. 
time is y?*. This would receive a Inok^gical explanation 
if the rate of cell- division w'cre greater in the large 
chela than in the rest of the body through()ut lih', tlie 
two rates being a.s /^ : i. 

Since the relative growth -rates of organ ami rest of 
body thus remain constant during long periods, I 
propose the term Constant Differential Croulh-ralii) 
for the phenomenon. WJiere the constancy cd the 
ratio has not yet been ascertaincfl, it is best to retain 
hctcrogonic as a more general term. 

1 'hese facts have various corollaries: (i) 'Tlie 
development of secondary sex -characters in (ruslacea 
I need stand in no relation witJi the gonad, or at Ic'ast 
to maturity. (2) The male Fiddler-crab and the 
female Carcinns (and many other C'rustacca) Iiave no 
definitive form, their shape, as determined by the pro 
portion of their parts, being a function <jf tlieir 
absolute size. Thus even for purely morjihological 
and systematic purpo.ses, it will be needful to lake 
measurements on large .series of spr'cimens, and to 
determine k in the above formula as one of the more 
important distinguishing marks of the .species. 

(3) F'inally, we have the corollary, pointeil out by 
Geoffrey Smith in 1905, that if this type of tlevelo])- 
mcntal mechanism holds throughout a group for any 
organ, the absolutely larger species of the group 
sliould po.ssess this f)rgan of relatively larger size 
than do the smaller. Tliis relation has been shown 
to exist in Stag-beetles and many other Coleoptora, 
in Crustacea, and in Ungulata (G. Smith, 1903, 
Champy, i<^2^, etc.). It was tested out by us quanti- 
tatively on two species of Uca, with the following 
results : 

Uca piii;ndx. { f V'/ nuntix. 

Maxinni 111 total weight 3*0 gm. | i7-tSgm. 

k, ist period . . i*f>i - i*(>4 

A, 2nd period . . 1*32 - 1-35 i*5.S 

Maximum ratio y : x, 

per cent. . . t>5 per cent. | 77 per cent. 

Only a few U. niinax wx*re available, and those 
clearly all in the 2nd period. 

It is interesting to find k near to 1*5 in all cases. 
If it were exactly i*5, the surface of the chela w ould be 
increasing in direct proportion to the volume of the 
rest of the body. It remains to be seen wdiether this 
is a mere coincidence or not. 

The greater absolute size attained by U. minax led 
to the largest large chela in this species attaining a 
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reliilivr^ Avcif^hi 12 jnr cont. f^rcatcr tli.'in in the small 
IL puL’iua.x. Oiir cApectalions are thus fultilled. 

This has an im[)ortant bearing on f\ ohilionarv 
and griu‘1i<- theory. Jf (0 a merlianism for the 
lii-lerogonie flex elo])meTi1 of any elniraeler occurs 
tl]rf)nghf)iit a gron]), and ( 2 ' llu' ex’olnlion of the group 
lias Ikm ii on llu* whole from small to large size, we 
sliall gel apparent orl hogfmesi.s of liie character. 
I here is proof of (i) in tin.' iintlers of ( erxiila* (Ixt)fig, 
looi. ( hamjiv. i<i 2 j). ami strong proba hility of it for 
all horn^and otln-r bony t'.vcrcseenees in mammals. As 
regaids (.i), I his size-jm n'ase has occnrri'd in almost 
<‘\ery group of mammals, and is ]’»n)bably to be 
;i((onnled for h\' the biidogical ailx.'inlage conferred 
nip to a ('ertain limit) by increased size. 

If so, then the aj^parent orthogenesis of horns, etc., 
in mammals, especially urged for 'ritanotheria by 
Oshorn f [oi.S, etc.), is no true orthogenesis at all, in the 
sense that it is not causeil by determinate variation 
of th.- hereditary eonstitutiom On the contrary, it 
wfiiild he antoimiticallv brought about by the increase 
of absolute si/e of the xvhole animal (which in its turn 
is ])robal)lv effected by natural selection plus random 
variation, and not by determinate variation), together 
with th(' e.xistence of the same type of developmental 
mechanism for horn-growth throughout the group, 
'that is, orthogenesis wonld mean nothing else but 
directional evolution, and had better be dropped in 
favour of that term, because its past use has often 
implied directional evolution which is also determinate 
owing to internal causes. 

Stnrtevant ( 1024) has recently expressed somewhat 
similar ideas, Init in a very general way, and without 
anv mimerical data, ('hampy (1924) has expressed 
moH' similar views, but again without accurate 
measurements on large numbers of animals, which, in 
V iew’ (jf the degree of normal variability, are necessary 
to establish any quantitative law for the growth of 
hetiTogonie organs. 

h nil details will be published in due course. I have 
to thauU Dr. Lillie for the hospitality of the laboratory 
at Wood’s Hole, Mr, F. N. RatclilTe for assistance in 
the work, and the Royal Society for a grant. 

juLi.\N S. Ht^xley. 

New College, Oxford, * 

November 27. 

I.nrcKAiUKE 
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Theories of Growth and Senescence. 

f.N Hie I lioijglitfnl and stiiniilating criticism of my 
book, “ I'Jie Cliemical Ha.sis of (Growth and Sene.s- 
cence,” which appeared under the above title in 
N'atiu^i-: of An.giist 23, there occur one or two state- 
ments in which my actual views arc not correctly 
represented, due, no doubt, to inadequacy of expre.s- 
sion upon my ])ail. I desire to seize the opportunity 
ei-eated by tlie appearance of this t riticism to express 
my views more clearly without entering into a 
delaileil discussion of numerous other matters in which 
the reviewer and 1 chance, for the moment, to differ 
in o])imon. 

'1 he reviewer state.s, “ The cv'idence that the 
autocatalvst [of growlhj is .soluble and diffusible 
is based, not upon any evidence from the higher 
animals but solely on studies of infusoria, bacteria 
and yeasts.” This is not quite the case ev'cn if we 
coniine our attention to the evidence coiiUiiiied iu the 
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l>ook and disregard that which, since its t)ublicalioii 
lias appeared elsewhere. Tt was inferred *that the 
antoeatalyst of growth mn.st be soluble and dilfusihle 
in the higher animals, as well as in protozoa, for tlie 
following reasons : - (i) 1 'hat Wildiers an<l others Iiave 
found growth-acceleratingagents in extracts ])re])ared 
from a diversity of tissues, and these agents resemble 
in their properties (thermoslability and sohibilil ies) 
and behaviour (effects upon cell innJtiphcation) the 
accelerative agents which may similarly lu' extracted 
from yeasts, and infusoria themselves, (z) 'I'hat the 
fusion of the separate autocatalytic syntheses occur- 
ring in all the cells of the body into an antocatalvs(‘d 
enrve^ representing the growth of the organism as a 
wholer could not po.s.sibly occur if all of the separate 
syntheses pursued theiV own independent paths, 
'rhey must therefore be regulated by a protlucl which 
is interchangeable betw'eim the varifuis cells comprising 
the tissues of a liigher organism. To be interchange^ 
able between vvidfdy separated cells this product must 
to some extent, howevw slight, po.s.se.s.s properti('s 
equivalent to solubility and diffiisibility. 

Since the publication of my book, liowev er, this 
deduction has received direct experimental cotihrina 
lion from two independent sources. A. Idschcr 
[Joiirn. of Experimental Medicine, vol. 3tS, p. (ihj) has 
shown that contiguous fibroblasts in a circumscribed 
volume of culture medium mutually accelerate each 
other *s multiplication, and M. T. Burrows has shown 
that the same phenomenon occurs in cultures of 
cancer-cclls {Southern Medical Journal, April, 1924). 
The principle of allelocatalysis has thus been shown 
to apply to vertebrate tissue-cells no less than to 
cultures of yeasts or infusoria. In consequence of 
this effect tlie growth of the organism as a wdiolc 
displays the time-relations of an auiocatalyscd re- 
action, nor does this interpretation of the curve of 
growTh imply, as the reviewer supposes, that the 
syntheses which underlie and determine the rate of 
growth must necessarily occur in homogeneous solu- 
tion, for, as Nernst has shown, reactions which occur 
at the surface of two immiscible phases may display 
the same time-relations as reactions which occur in 
homogeneous solution. 

The review^er v'cry properly directs attention t() the 
omission of any reference in my book to the important 
work of Dr. K. J. Allen on the growth of marine alga^ 
(Jour. .Marine Biol. Assoc., vol. 10, 1014, p. 417). My 
attention w^as dirt'ctcd to Dr. Allen’s work, un- 
fortunately too late to permit its inclusion in the 
book. Naturally, 1 would not advertently have 
omitted reference to experiments which afford such a 
remarkable illustration of the wiricspreafl occurrence 
and importance of growth-accelerating agents. 

I do not regard regeneration as “an irreversible 
process of senescence,” and am at a loss to under- 
stand how the revdewer could po.ssibly have formed 
such an impression. I assert that lost parts tend to 
be rciilaced by a more (x)hysiologically) dilferentialcd 
type of tissue and that such growth of tissue must 
increase in some measure the senescence of the 
organism as a whole (that is. abbreviate its “ expecta- 
tion of life “). This, however, is very far from 
instituting on identification of regeneration and 
senescence. In regard to the nature of the stimulus 
which starts growth after injury, 1 have suggested 
that it may be in part the local increase of nutrient 
level. Obviously, the nutrient level in a circidating 
medium, such as blood, must be quickly equalised 
all over the body, but in the pericellular tiiiids, whicli 
really constitute the nutrient medium inhabited by 
the cells, such equalisation must be relatively slow. 
The nutrient level in these fluids at any piirticular 
point will therefore be determined, on one hand by 
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the rate of supply from llio circiikiting medinm, ami 
on tlie ot!i(’r by the rate of local consumption. The 
latter factor must obviously be reduced by the 
removal of normally adjacent cells by injur>\ 

1 am surprised to learn that 1 have treated (duld’s 
theory of reju s enescence and senescence “ with silent 
contempt.” dhis was very far indeed from my 
intention, for, on the contrary, J regard this theorv as 
the necessary complement of my own. ^ly presenta- 
tion of ('hild’s opinions may have been inadetjuate, 
but it was not intentionally so, and 1 must absolutely 
decline to ^ iew Prot. C'hild as an “ opponent,” even 
if for no better reason than because his demonstration 
of the existence of metabolic gradients in the tissues 
of the metazoa is on«.' of the most important pierces of 
evidence upon whi< li I base my interpretation of 
differentiation, 'fo put the matter upon a crudely 
quantitative basis, however, the fifteen citations from 
(.'hild’s publications which my book contains should 
surely have sufficed to protect me from this accusation. 

I am glad to a\’ail myself of this opportunity to 
clear up an obscurity to which the reviewer directs 
attention in his tinal criticism. He credits me with 
the statement that ” variation always takes place by 
loss of characters,” and 1 must admit that my 
phraseology is open to this one-sided interpretation. 
My meaning, however, was ,this : — Since every new 
type of tissue which appears during development does 
so as a result of physiological differentiation, i.e, the 
omission from the new cells of certain nuclear con- 
stituents, it follows that the appearance of a character 
which depends upon the development of a new type 
of tissue must occur in consequence of a tendency of 
the germ-plasm to become deficient. Such a mutant, 
which undergoes more extended development and 
differentiation than that which occurred in the parent- 
type, must be recessive. Any mutation involving 
premature myest of development and differentiation 
must, for the converse reason, be dominant. In my 
desire to make clear the first consequence of my 
hypothesis I omitted to elaborate adequately the 
second*, which, indeed, appeared to me to be obviously 
implied in the first. Thus both dominant and recess- 
ive varieties may arise, but those which represent a 
positive gain of a new type of tissue cell must be 
recessive. Of course in any individual example, in 
the present state of our knowledge, it may be a very 
difficult matter indeed to decide whether a given 
external character is really attributable to the de- 
velopment of a new type of tissue or to the non- 
development of tissue-cells which occur in the parent- 
type, for, in general, the omission of any particular 
stage of differentiation must create opportunities for 
the development of other cells which w'ould normally 
be denied to them. 

If, however, devolution of the nucleo-cytoplasmic • 
ratio (” physiological differentiation ”) can occur, it 
will, since this affords the only means by which the 
constituent cells of the organism can continue to 
propagate themselves, and the selection of lower 
nuclear ratios, to which the struggle for existence 
among the cells m\ist lead, will ensure the appearance 
and multiplication of cells possessing lowxr nuclear 
ratios, if that is possible. Since ” ccllulaj selection ” 
is always operating in a direction favourable to their 
appearance, new^ varieties which are recessive should, 
in the terms of this hypothesis, appear much more 
frequently than new varieties which are dominant, 
and the facts, as the reviewer himself admits, are 
absolutely in accordance with the theory. 

T. Brailsford Robertson. 

The Darling Laboratories of Physiolo^ and 

Biochemistry, University of Adelaide, 

October 5. 
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The Word “ Scientist ” or its Substitute. 

It will probably be agreed that language w'as 
j made for man as a means of e.xprcssing his thoughts 
‘ and feelings. It w'ould seem to follow' that the iirst 
duty of a w'ord (or, to be precise, a noun) is to express 
an object or an idea definitely anti nnitjiiely. When 
this duty is fulfilled, the demands of philology and 
beauty might, and iiidet'd should, bo considered, but 
their importance is clearly secondary, except perhaps 
in poetry of a certain type. 

It does not appear that any of the suggested 
alternatives to the word ” scientist ” fulfil this 
primary retiuiremcnt. ” AFan of science ” is any- 
thing but definite and unique. It might mean a 
Robot, or any of a large number of unintelligible 
things (cf. ” men of stone,” " man of sorrows,” ” men 
of .Mhens,” ” man of mark.” etc.), the preposition 
” of ” being perhaps the most indefinite word in 
the language. ” Natural pliilosopher ” is no better. 
It does not tell ns whether it is the philosophy or the 
philosopher that is natural, nor does it distinguish 
betw’ecn the various meanings of the w'ord ” natural,” 
to say nothing of the word ” philosopher.” Nor is 
” rationalist ” satisfactory. It includes, for example, 
both Galileo and his opponents, and totally fails to 
distinguish between the kinds of data on which they 
exercised their reason. 

Sir Ray Lankestcr’s suggestion, that “ we must be 
content to be anatomists, zoologists,” etc., does not 
seem to be practicable. If tlie collective word 
” science ” is necessary, then, on precisely the same 
grounds, a collective word equivalent to ” scientist ” 
is necessary also. The fact that these collective 
words are necessary is exemplified by the front page 
of Nature, where the paper is described as ” A 
weekly illustrated Journal of Science ” — not " A 
weekly illustrated Journal of Anatomy, Zoology, 
etc.” Unless a collective word is used for the 
investigator, how, for example, is Dr. Jeans to be 
described ? Are we to call him an astronomer- 
mathematician-physicist, placing the terms in alpha- 
betical order to avoid suspicion of partiality and 
praying devoutly the while that he do not undertake 
psychical research ? 

It would appear that a word equivalent to 
” scientist ” is necessary, and until one is suggested 
which expresses equally definitely and uniquely the 
idea implied, I cannot .see any justification for 
rejecting ” scientist ” in the columns of Nature or 
elsewhere. Since clear expression is so intimately 
bound up with clear thought, the question has more 
than an festhetic interest. Herbert Dingle. 

Imperial College of Science and Technology, 

South Kensington, 

December 9. 


May I offer some general observations in connexion 
with the question as to the use of the word “scientist.” 

Language appears to be our way of expressing 
ideas by posture and gesture of the tongue, lips, etc. 
These gestures are recognised by the musical effects 
produced when air is blowm through the vocal cavities 
as they perform their symbolic movements. 

The perfect language wrould be one in which all 
ideas were expressed by the simplest series of gestures, 
and in which each separate gesture or series of 
gestures always bore one and the same meaning. 

Up to the present time, language has grown up 
without conscious human guidance ; it is therefore 
full of inconsistencies, ambiguities, omissions, and 
redundances. 

From this point of view, it would be well to review 
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our forms of speech wherever the present words appear 
to fail in their purpose. 

'* -ist ** is a concise termination (my only objection 
to it would be that it contains the unvoiced hiss “ s,’* 
and tljc unvoiced explosion “ t,"* which are both 
inartisi ' and phonetically ineffective sounds). It is 
shorter ilian -ian " (as in mechanician, etc.), ^and 
it already bears a different meaning from " -er as 
in runner, singer, etc. _ 

I would therefore plead not onl}'' for “ scientist 
as being a concise and expressive word for one who 
is skilled in science, but al.so would go further and 
suggest the more general use of the termination 
list to denote one who is an expert on the theory 
as well as the practice of the art which he practises. 

'Ihiis, wc might hiive chcmicist (and distinguish 
him from the " chemist iind druggist, ' and clcctrist 
to run in parallel ith " physicist. ” If “maths” 
has come to stay, “ latljist ” would be an obvdoiis 
jm])rovem(‘nt 011 “ ina i liematiciaii.” 

d here are good reasons why an art, so important 
to human welfare as language, shoithi be rationally 
(h'veloped and improved for human use ; it .should 
not be compelled to remain for ever in the neolithic 
stage. A. S. Pagkt. 

h'ast India House, 

74 Strand, J.ondoii, 

December 3. 


Yon cannot help it ; scientist is an established 
term, and you can no more suppress it than you can 
suppress bigamist. Jhit if Naturic maintains its 
policy on llic subject, I am sure wc shall not grudge 
the hklitor this little tyranny. 

.M\' belief is that objection comes almost entirely 
from tlie fact that the word scientist is cacophonous. 
If the word had beem as well lubricated as itk near 
neighbour “ sciolist ” I am convinced that we should 
ne\er have heard any .serious objection to it, unless 
perhaps I'atc by some caprice had briefed Sir Ray 
Lankester for the prosecution. 

Yhere are already “ Rationalists.” I was taken 
to see one not long since, and 1 should like to be 
llierc when Sir Ray I.aiikestcr was seeing him. 
Natural philosophy is still plij'sics in Scotland, and 
“naturalists” are everywhere students of natural 
history (sometimes nowadays confused with natural 
.science). A real object of pity is the man who still 
has to indicate his calling to the public by styling 
liiiusclf A Chemist. 


Very Intense Magnetic Fields. 

In previous letters which appeared in the issues of 
NAi Lmi*: for April ic) and September 20 respectively, 

I gave some details of a method for producing very 
intense magnetic fields, 

1 now gi\ e in h'ig. t an oscillogram of the condenser 
current discharge through a .solenoid wound with 
23 I urns per cm. length. The scale of this oscillo- 
gram is such Hint the st'cond peak represents a current 
of 23,700 amj)eres in the s(denoi(l winding. It follow.s, 
therefore, tliat the intensity of the magnetic field at 
the central part of the solenoid core was 730,000* 
gauss. 

Apart from the very high value of the magnetic 
intensity thus obtained, an examination of the 
oscillogram of Fig. i yields some further very inter- 
esting results : 

(i.) The frequency of the discharge current as 
given by the first half-wave of the current is very 
much higher than that of the rest of the wave. The 
fretpiency of the first half-wave about corresponds to 
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the value as calculated from the static constants of 
I the circuit. 

(ii.) The current represented by the second peak 
is greater than that denoted by the first peak. 

(iii.) The current values actually obtained are very 
much greater than those calculated from the constants 
of the circuit. 

A full explanation of these effects is not yet clear. 
There is one factor, however, which has an import- 
ant bearing on the phenomena, namely ; The intense 
mechanical force developed between the neighbour- 
ing turns of the solenoid causes them to move 
relatively to each other, and in this way a back e.m.f. 
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is induced in the solenofd winding which is equivalent 
to a change in the static constants of the circuit. "J'he 
large wave shown in the oscillogram is a 50 frequency 
wave. 

Magnetic fields of an intensity of 1,400,000 gauss 
have been obtained already by tlie method described, 
and there is definite evidence tliat the magnet i.satioii 
curve of steel is changed after having been subjected 
to these very intense fields. 

Further niodilication of the apparatus is now being 
effected by means of which it is expected that mag- 
netic lields of an intensity of about 10,000,000 gauss 
will shortly be available. T. F. VV.vll. 

Kdgar .Mien Research r.aboratory, 

University of Sheflicld, 

N^ovember 20. 


Chemical Reactions at High Pressures. 

It is generally recognised that under high pressures 
many chemical reactions which take place only 
slowly under ordinary conditions may be greatly 
accelerated, and new reactions, hitlierio considered 
impossible, may reach a considerable velocity. This 
opens up a very interesting and important field of 
study, and there is little doubt that there may result 
many important industrial developments and even 
the creation of new industries. Before, however, tlie 
chemist can adequately discharge his functions in 
connexion with this work, it will be necessary for the 
engineer to provide him with the special tools which 
will be required in connexion with it. For example, 
new means will have to be found for the develop- 
ment and control of pressures of a much higher order 
than has hitherto been used. New methods for the 
handling of solids, liquids, and gases will have to be 
devised ; Jieat interchange under new conditions 
will have to be studied. In fact, the technic|ue of 
high pre.ssurc work generally will have to be developed. 

May I suggest that, if Great Britain is to keep 
abreast of tlie advances which are being made in 
this field abroad, it is very necessary that the serious 
attention of our engineering schools and laboratories 
should be turned to the need of the chemist in this 
connexion. Wm. Rintoul. 

Nobel Research I laboratories, 

Stevenston, Ayrshire. 
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Neanderthal Man and Grimaldi Man : their Role in the Evolution of Mankind.^ 


By Prof. R£n£ Verneau, Museum 

important discoveries in the domain of human 

A palaeontology which have been made in recent 
years, and those, far greater in number, which may be 
referred to the Neolithic period, have now made it 
possible for us to venture on an inquiry which seems to 
me not without interest. What, it may be asked, is 
the role that the nigritic element has played in the 
ethnology of the world in the past } 

Wherever Neanderthal man occurs, he displays a 
remarkable homogeneity in character. It is no longer 
possible to regard him as physically or mentally 
diseased. He represents a primitive ethnic type which 
still retains a certain number of simian characters, as 
Schaafhauscii and Huxley maintained, and as is 
acknowledged by all scientific workers of to-day wi'o 
are free from prejudice. It is also inrontro\’ertible, in 
my opinion, that Neanderthal man, taking his char- 
acters as a whole, can be brought into relation only 
with tJic nigritic group— a point which, 1 hold, it should 
not he difficult to demonstrate. Hut what is the role 
that he has played, and how' j};reat is its impbrtance in 
the c\ olution of mankind } This is a point upon which 
there is comyjlete disagreement among men of science. 
It is a question which appears to me to be sufiiciently 
interesting to Ije discussed in some detail. 

When it is admitted with Huxley, do Quatrefages, 
and Ilamy, to mention a few only of those who have 
held this view, that there still exist in Australia repre- 
sentati\TS of the Neanderthal type w'ho, however, in 
the course of ages, have undergone certain modifica- 
tions under the influence of environment, tlu^ answer is 
simple. This type must have played a part of some 
note, since it has been able to perpetuate itself to this 
day in a country in which, as all agree, the environment 
has remained relatively stable. In Europe, so far 
as our present knowledge goes, the evidence for its 
existence is more difficult to follow. At the same time, 
de Quatrefages and Hamy held that certain characters 
oIxserA cd in Neolithic crania and even in modern crania 
were atavistic manifestations of an ancestral state. On 
this view' Neanderthal man should be regarded as one 
of our ancestors. 

This theory, w'hich is accepted by a number of 
anthropologists including myself, has been violently 
opposed by those who are unable to bring themselves 
to include in our ancestry a tyjDe w^hich retained simian 
characters. 

To-day, a whole school, which includes a number of 
eminent workers to whose knowledge and sincerity I 
render the fullest homage, and who for the most part 
('all themselves evolutionists, maintains that Neander- 
thal man has bequeathed no single drop of his blood to 
modern man, and that Homo N eanderthalensis is a 
distinct species which has been replaced by Homo • 
sapiens. To dispute a theory which is in the fashion 
is always an ungrateful task, especially when one 
appreciates the great merit of one’s antagonists. 
Nevertheless, I may perhaps be permitted to set out 
the arguments of those who uphold these new ideas and 
the reasons which forbid me to agree. 

* Translated from the Huxley Memorial Lecture for 1924 of the Royal 
Anthropological Institute, delivered on November 25. 
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The palaeontologists, relying for their argument upon 
the extinction of various species of animals during the 
geological ages, maintain that man is no exception to 
the general rule. J agree without the slightest quali- 
fication that human beings arc subject to the great 
laws which govern other forms of organic life. But we 
must discover wdiich of these law's is responsible for the 
disappearance of those species w'hich have become ex- 
tinct. To me there can be no doubt that that law' is the 
adaptation of the organism to the environment. When 
the environment undergoes profound modification, as 
w'as the t'asc in past geological ages, the organism, 
being no longer in harmony w ith tlie new' I'onditions of 
existence, which it is unable to mbdify and to whicli it 
cannot adapt itself, must perforce disappear. In the 
case of man, however, the facts must be looked at from 
a (liff(*rent point of view'. Although it is true that from 
the beginning of the Quaternary, that is to say from 
that point of time from w'hich w'e can follow up man 
with certainty, changes in the environment have taken 
place, they have not been so considerable as to make it 
impossible for man to adapt his organism to tlui new' 
conditions. There is proof of this in the remains of 
man’s handiwork w'hich are found at every level. 
There is another consideration which is not taken into 
ac(Y)unt: the emigration or extinction of the Pleisto- 
cene species, whether they belonged to the warm or the 
cold fauna, takes place in close relation to climatic 
conditions, against which man, even of the most 
primitive type, is able to struggle in virtue of his 
intellectual pow'ors. It follows then that while man 
is to a certain degree subject to the influence of his 
environment, he is able through progressive adaptation 
to exade the violent shock which brings about the 
di ippearance of other species. 

/imong those who receive new ideas wdth their eyes 
closed and attach more importance to w'ords than to 
facts, there are some who may object— and this has 
actually happened to myself — that it is not proved that 
Neanderthal man was an intelligent being. Their 
doubts are raised by the nomenclature applied to 
primitive man — or, at least, to one of his branches, now' 
said to be extinct— and to modern man, w ho is know'ii 
as Homo sapiens. The term sapiens is (juite inap- 
propriate, as it is applicable only to moral or intellectual 
qualities, and there is no specific reason for applying it 
to Homo sapiens to the exclusion of Homo Meander- 
thalensis. As regards the moral qualities of the latter 
we can only advance pure hypotheses ; but it is (juite 
another matter in regard to his intelligence. Here I 
may leave the argument to one of the most eminent 
and at the same time one of the most firmly convinced 
upholders of the theory that N eanderthalensis became 
extinct at an early date, my learned colleague and 
friend, Prof. M. Houle. After having stated in his 
great work“ Les Hommes fossiles that certain back- 
ward peoples of the present day, whom nevertheless he 
classifies as Homo sapiens, are to be brought into 
relation with Neanderthal man, ‘ ‘ if not from the point 
of view of physical characters, at least from the point 
of view of moral qualities ” and by their mode of life, 
he adds, “ the latter is already man, notwithstanding 
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tiu.' inorpliolof^iral inferiority of his brain^ and is in no 
way ttie jirecursor ol man, since we find inint'led with 
his hones the implements of stone that he knew how 
lo make and the ashes ol tlic fires he knew how to light 
and how to tend. Already his actions arc those of 
modcTii savages ; and if naturalists, abandoning their 
usual jiractice, ware to base their classification of the 
beings they study upon intellectual qualities, they 
would have in) specific ground for a separate classifica- 
tion of Neand(;rthal man and modern man; while, as 
we have already seen, it would not be possible to refuse 
him this distinction on the ground of his physical 
characters.” 

'fhat is how the question stands. Homo sapiens is 
not marked off from Homo N eanderthalensis liy his 
intellectual qualities, as we might be led to suppo.se 
from the sjiecific title which has been bestowed upon 
him. Jt is by his physit al chanicters that he is separated 
from modi'rn man, even in the case of peoples of the 
most primitive typ(‘. I'his is well shown by an 
examination of the cranial characters of Neanderthal 
man and ('omparison with modern types such as 
Australian, Ihishman, etc. 

from what has been said, it emerges that there is no 
character which has been observed in Homo Neander- 
thalensis whii h is not to be found in modern man, 
though princ ipally among the nigritic races. J 3 ut, as 
Prof. Houle has very rightly said, it is not the existence 
of an isolated character w'hich is of interest to us from 
this point of view'. ** Jt is the presence, the conjunc- 
tion, the acc'iimiilation of these characters in each of a 
whole sc‘ries of c rania which has value. Each skull 
in the Australian series of this type with which 1 have 
dc*alt ])reseuls suc h an accumulation of characters of 
the NeandcTtliul rac e that it is impossible for me not to 
acc ept a c lose relationshij) between the two groups. 
'Po my mind, the Neanclerthaloid Australian .skulls 
pro\e that the Neanderthal race has not ** died out 
without leaving any descendants.” It follows that 

lis nigritic rac’c, which played an important part in 
antiejuity, has also made its influence felt in man of 
to-day. 

I hit if the Neanderthal type [Rhodesian man] 
persisted in Africa, why could he not have persisted in 
Australia, and why should he not have submitted there 
to the influence of environment as he did in Rhodesia ? 
(\)uld he not have been modified as Rhodesian man was 
in some degree when he acquired the upright attitude ? 
When w e c onsider the enormous distance in space and 
time wliich separates the Neanderthaloid Australians 
Irocw t»iir Mousterians, it is diflicult to rcmc’oive that the 
ty|)e could have perpetuated itself m New Holland 
without modification. Tin's would be a denial of the 
of environment which I could not accept. 

On tin* other hand, it may be argued that, judging by 
its tiora and arc haic launa, the Australian environment 
does not ai>pear to have undergone any great change. 
Jt is this which explains iireeisely how it is that the 
characters of the southern tribes have only suffered 
some attenuation, "ib maintain that the conditions of 
existence of these natives have remained absolutely 
stable, and to hold that the Australians have not 
progressed, is an untenable hypothesis. The main 
characteristics of the material culture of the Australians 
show that this is not the case. All this denotes that, 
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however backward they may be, the Australians have 
evolved and they no longer stand where stood the 
Mcjusterians in Europe. It would not be credible that 
while their intelligence 'developed their physical 
characters remained immutable. But their evolution 
has been very slow and they have preserved a group of 
Neanderthal characters sufficiently w'ell-markcd to lead 
me to regard them, as Prof. Houle has done clsew'here, 
as derived from the same source as Homo Neander- 
thalensis. These charactcTs are beyond question 
nigritic, and it is diflicult to refuse to admit that this 
nigritic element, which played a part in Europe in 
the fitst part of the Quaternary age, has not bequeathed 
its blood to. modern man, notably the South Australian 
and apparently in a lesser degree to other Melanesians. 

I^et us now see if traces of it can still be found in 
Europe at the present day. There have been found on 
many occasions in prehistoric, historic, and modern 
burials, skulls which reproduce in part the characters 
of the ancient fossil race of which we are speaking. 
There arc specimens in many museums and since iSSathe 
authors of Crania Ethnica”havc described a number of 
examples. Additions are being made to these o bservations 
continually. In 1914, ftfrr example, Verworn recorded 
two skeletons found at Obercassel,near Bonn, in a hearth 
of the Reindeer age. He noted that they presented 
certain resemblances to the races of Cro-Magnon and 
Chancelade, and, in addition, showed Neanderthal 
characters. Beside this nigritic bestial type there is 
another, more highly developed, representatives of 
which are to be found dating from the Quaternary 
epoch. This is the negro type w'hich I have called the 
race of Grimaldi, as the first examples were found near 
the Italian frontier in the territory of a commune 
bearing this name. The physical characters of Grimaldi 
man show close resemblances to the negro type. 

In the presence of so many characters which are 
frankly nigritic, and of which some indeed recall 
those of Homo N eanderthalensis , it must be recognised 
that, at one point in the Quaternary period, negroid 
individuals lived in Europe. Jt may, however, be asked 
whether the tw'o subjects from Haousse Rousse were 
not negroes who arrived there accidentally and dis- 
appeared without exercising any influence in Europe. 
My researches on this problem have led me to discover 
in several museums in Southern Italy modern crania 
with characters which incontestably rcf'all those of the 
Grimaldi race. I have even found two living subjects 
wffio came from the Graian Alps, where it is difficult 
to believe that any negro could ha\ e penetrated in 
recent times ; these showed a number of the cephalic 
characters of the Baousse Rousse negroids. When 
once attention was directed to this point observations 
multiplied. Skeletal remains of negroids have been 
found in collections from France, Switzerland, Italy, and 
North Africa. Some dated from the Upper Palaeo- 
lithic (a series of crania from the rock shelters of La 
Mouillah on the frontier of Western Algeria), others 
from the shell heaps of Tebessa, of wffiich the age is 
disputed, and others from the Lower Neolithic of the 
Province of Oran. In North Africa, the negroid 
element must have formed the ethnic substratum of the 
whole of the Berber country. In Europe we find it in 
the Neolithic age in Brittany, in Switzerland, in Illyria, 
the Balkans, etc.; in the Bronze and early Iron ages in 
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Switzerland, in Southern Italy, and so on. It is 
plausible to attribute to atavism the prognathism, 
often very pronounced, and the retreating chin which 
is to be observed to-day among certain individuals who 
do not otherwise exhibit nigritic characteristics, either 
in the hair or in the coloration of the skin. As I 
wrote in 1906, since we still find to-day so many traces 
of an ethnic type with characters w^hich recall those 
which I have observed in the Grimaldi race, we arc 
compelled to believe that this race was formerly 
represented among us by a whole group.^' I might 
add, however, that the same type must Jiave been 
equally strongly represented in North Africa. 

To sum up, the division of mankind into two entirely 
distinct species. Homo N eanderthalensis and Homo 
sapiens, the first long extinct and leaving no trace 
behind, docs not appear to me ,to be justified. The 
Ncandcrthaloid characters of the Australians indicate a 
close relationship with our Mousterian man, while on 
the otlier hand, certain features in Neolithic or modem 
skulls found in Europe are to be explained as due to 
atavism. The race of Neanderthal, thoroughly nigritic 
in type, has continued to play its part among us, as it 
has in Africa, Australia, and Ssewhere. Observations 
made on the Pleistocene skeletons of Wadjak and on 
remains from the mounds of Nebraska lead me to 
believe that the same element has entered into the 
ethnology of Java and the New World. 

In the case of Grimaldi man, no doubt is possible. 
The traces can be followed in Europe almost step by 
step from Aurignacian times to our own day. In 
North Africa its existence is equally apparent though it 
may not be possible to fix the date of its appearance wdth 
precision. Another nigritic clement, the Papuan, has 
just been noted in Tonkin by M. Mansuy on sites wdiich 
take us back to a Neolithic period of very high iintiquity. 
In 1879, A. de Quatrefages observed similar characters 
in a fossil cranium from a ( ave near Lagoa Santa in 
Brazil. P. RiN'et has found the type represented in 
some abundance in the rock-sheltcrs of Paltacalo in 
Ecuador ; and it appears among the Pcricucs, an 
extinct tribe of Lower California, which H. ten Kate 
had already recognised to be clearly related to the 
Melanesians. I myself have pointed out the existence 
of this strongly marked type among the Tunebos of 
Colombia. From California to the extreme south of 

The Biological 

'"T 'HE beneficial action of a change of climate, 
T especially wdien a sunny place is chosen, is well 
known : why the change is so frequently more effective 
than other therapeutic methods is a question which has 
only recently been investigated scientifically — one of the 
many examples of the lag in the acquirement of scientific 
knowledge behind popular opinion. Apart from the 
mental effects of a change of scene, benefit may be 
derived from both the cooling power of the air and also 
the incidence upon the body of the sun^s rays. C. Lee 
Pattison {Lancet, October 18, 1924) has recently given 
an account of the therapeutical effects of ultra-violet 
radiations, while C. Dorno {Naturwissenschaftliche 
Umschau d. Chem, Zeitung, October 1924) has con- 
sidered the subject more from the physical aspect. 
The effects of the different parts of the spectrum are not 
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America the nigritic element has played a part of 
sufficient importance to leave its traces cverpvhcre. 

From all these facts I conclude that mankind in the 
beginning was represented by one or more nigritic types 
of marked bestiality and retaining se\eral simian 
characteristics. These primitive elements have evolved 
and have given rise to the great negro stocks of to-day, 
the African and the Melanesian. This evolution has 
been progressive. We have a proof, in my opinion, in 
the intermediate types found at Talgai and Wadjak. 
These intermediate types, while evolving in some 
degree, have perpetuated themselves to the present day 
in special conditions, as, for example, among the non- 
Ncanderthaloid Australians and the New Caledonians. 
Our Grimaldi negroids are too far removed from 
Neanderthal man to allow us to suppose that they 
are immediately descended from him, especially if the 
interval separating them is relatively small. Where 
could this type have become established ? I do not 
know. On a priori grounds we‘ think of North Africa ; 
but the negroids of North Africa appear to be more 
recent than those of Baousse-Rousse. 

The conclusions which emerge may be summed up in 
a few lines : 

(1) Primitive man exhibited simian characters point- 
ing to relationship with the anthropoids. This archaic 
type has not become extinct ; it has evolved in accord- 
ance with its environnient. Traces of it occur very 
sparsely in Europe, but are readily discernible in 
South Australia. 

(2) This primitive type was followed by a more 
developed type in which the simian characters have 
gradually disappeared, but in which the nigritic 
characters are retained in a marked degree. Although 
it plays only a very insignificant part among ourselves, 
this is not the case in other parts of the world. 

(3) Recent discoveries lead us to su])pose that a 
nigritic clement has everywhere preceded, the yellow 
and white races. 

In truth, there arc too many gaps in our knowledge 
for it to be possible to follow step by step the ev^olution 
of man in time and space. The links which are needed 
to establish the filiation of the races are missing. Yet 
it seems to me that my view of the question is more 
nearly in accord with the facts than that which accepts 
a gap between early man and man of to-da>\ 

Action of Light. 

the same, the ultra-violet rays being the most active 
therapeutically. They are present in the atmosphere 
to a much greater amount, relatively to the infra-red 
heat rays, in summer as compared to winter, but their 
activity is confined to the superficial layers of the 
skin, since they have only a low penetrating power. It 
must be remembered also that these rays are largely 
absorbed by glass, and therefore exposure must be made 
in the open air or directly to a source of ultra-violet 
light. 

It appears possible that rays of a shorter wave-length 
than 290 /xyx, which do not occur in the solar radiation, 
may be still more effective than the latter. The skin 
pigment absorbs chiefly the visible yellow and green 
rays, with the production of heat, which is then 
radiated outwards by the skin, while the red and short 
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infra-red penetrate still more deeply. Tn this way, in Apart from alterations in metabolism and tempera- 
a ( old atmosphere, the l)ody temperature is higher in the tiire, various changes in the constitution of the body 

deeper |)arts but falls, from radiation from the skin, under the influence of light have been described. Thus, 

towards the surface. If this radiation from the skin is there is an increase in the bactericidal power of the 

mostly prevented, as in a warm damp tropical atmo- blood : whilst the formation of the blood platelets has 

s[)hcre, th(‘ surface of the body tends to have a higher been found to be stimulated (Cramer and Drew). The 

temperature than the deeper jjortions : hence ari.ses the now well-known beneficial effect of sunlight in rickets 

enervating influence of the tropics, whilst in a colder appears to be due to a mobili.sation of any vitamin A 

:aiK sunny) climate the conditions are invigorating. which is still in the body, without, however, causing its 

incri^ascd loss of heat from the skin in a cool synthesis : light, therefore, enables normal growth to 

atmosphere, as at a high altitude, appears to be greater continue on diets which are relatively deficient in 

than the increase in the temjjerature from the al)sorp- vitamin A. The body changes in rickets depend on a 

lion of light and heat rays, since, as Leonard Hill has disturbance in the metabolism of calcium and phos- 

shown, the metabolism of the bo(ly at rest is increased phorus and are accompanied by a rechiction in the 

from 50 to roo per cent, under these conditions, and to amount of inorganic phosphorus in the blood. The 

this increase is due a great deal of the benefit which addition of vitamin A to the food or exposure to light, 

ensues. Further, a cool atmosphere is usually drier especially ultra-violet rays, produces an increase in the 

than a warm one, and this promotes an increase in the blood phosphorus together with increased retention of 

eva])oration of a(|ue()us vapour from the lungs, with a this element and calcium (Orr, et al.). It must, how- 

resultant im rease in the flow of fluid through the ever, be rememl)ered that light, like other therapeutic 

respiratory membranes, thus aiding in the healing of agents, should be used with caution, since in certain 

any lesions of the resj)iratory system which may be I cases it may produce a depressing effect, impairing, 
present. I instead of strengtheningj^the body's resistance. 

Obituary. 

^Koi’. f. I. IIi Ni'KK. period with Prof. Elliot Smith at University College, 

1 ,)Y the sinld(‘n death of Dr. John Irvine Hunter, J.,ondon. 

^ Challis pn)lessorof anatomy in the University of In his later years in Sydney, Prof. Wilson was keenly 
Sydney, while on a visit to iMiglaiul, IJritish anatomy nterested in the nerve snpjdy of voluntary muscles 

has lost its youngest and most promising recruit. In and impre.s.sed upon his pupils the importance of dis- 

our issue of December fi, ]). CS42, it was stated that a. | coveries made in Holland by Poeke, de Hoer and 

Mnirs(‘ ()l tree publi(' lectures on “ d'he Anatomy and j I.ang(‘Uian — namely, that voluntary muscles have a 

Physiology of the SMn|jathetic Innervation of the double supply of motor nerve fibres ; they receiv e not 

Siriate<l Muscle " vvoukl be given at University (bllege only the myelinated fibres from the somatic* system 

at live o'clock on l)e('ember 8, ro, and 12, by Prof. but also non-myelinated from the sympathetic* system. 

lluntcT. On Monday, Dec cMnber S, when an audience It was the func tional significance of this double nerve 

assembled, it was I’rof. Elliot Smith’s painful duty to supply which Prof. Hunter made his own subje ct. He 

anneamee that Prcjf. Hunter had fallen ill on Saturday set him.self to master the wide and intricate literature 

anci was tlicai lying in University Uollcge Hospital. of his chosen .subj(‘c*t and found guidance and inspipi- 

Typhoid fever was diagnosed, from which he had tion in the researclu‘S of Sir ('harles vSherrington. The 

evidently sulfered for some time before giving in. On theory which he formulated and sought to jmove was 

Wediu'sclay, December 10, the date on wliich his second that all kinds of muscle, both voluntary and inv olun- 
U'ctiire was due, he sank and died from heart failure tary, have a double nerve sup])ly bec.*ause they have a 
al the early age of twenty-seven, having oc'cupied his double function. A muscle must have the power of 
c hair for only three brief but brilliant years, leaving a assuming a new form ; it must also have the power 
young widow and a wide circ'le of friends in England of maintaining thc! new form thus assumed. Prof, 
and .\iisiralia t ) mourn the loss which had .so suddenly Hunter’s theory is that the somatic or myelinated 
and so uneN|)ec*tedly ov ertaken them. He was buried nerv es hav e to do with the first power ; the sympathetic 
in North Finc hley cemetery on Friday, December 12, or non myelinated with the second. 
altcT a brief but impressive service in St. Pancras On his return to Sydney, Prof. Hunter found that 
c hurch. another pupil of Prof. Wilson — Dr. Norman D. Royle — 

It is given to few men to be elected to a senior chair was also interested in the same problem but from a 

in their twenty-third year and in four short years to different point of view. Dr. Royle wished to reliev^e 

1‘stablish a rej^utation whic h places them amongst the tho.se soldiers who, as a result of wounds of the brain, 

leaders of their c hosen ])rofe.ssic)n. When we seek- to suffered from the condition known as spastic paralysis 
discover how suc'c e.ss c'ame to Prof. Hunter .so early and r — a condition of muscular spasm which renders easy 
.SC) ra])idly, we recognise that credit must be given to movx'ment of the limbs an impossibility. Prof. ITunter 
his master Prof. J. T. Wilson. On relinquishing the and Dr. Royle proceeded, after a preliminary series of 

('hallis chair of anatomy in the University of Sydney experiments -on animals, to treat the.se maimed soldiers 

on his appointment to the chair ol anatomy in the on the assumption that the spastic condition of the 

Univ ersity of Uambridge in ic)2o. Prof. Wilson urged muscles must be due to the action of their sympathetic 

the appointment of Dr. Hunter as his successor — nerv’es. Dr. Royle operated and cut off the sympathetic 

although the latter had only just completed his medical supply, with the result that the spastic condition di.s- 

studies. Dr. Hunter was duly appointed and giv en a appeared and the patients gained an improved control 

v'car's leave to study in Fluropc, spending most of this of their limbs. 

NO. 2877, VOL. I 14] 



NATURE 


903 


December 20, 1924] 

By the summer of 1923, J)r. Royle had treated some 
sixty cases with varying degrees of success, while Prof. 
Hunter had carried out a series of new experiments 
to elucidate the share taken by sympathetic nerves 
in regulating muscular action. A sentence from an 
address which Prof. Hunter gave at this time to an 
association of Australian medical men illustrates his 
native modesty and his methods of investigation. “ It 
is the purpose of this address,’’ he said, “ to show how 
this work enables us to correlate for the first time with 
a sufiicient measure of confidence two lines of anatomical 
and physiological research which have been pursued 
in various laboratories throughout the worKl and 
chiefly have remained as independent observations.” 
Prof. Hunter claimed to play the part of a mere“ honest 
broker ” in science. He was doing much more than 
this. His constructive brain was busily fitting into 
place the disjointed fragments of an eminently workable 
hypothesis ; and he knew how to devise experiments 
to elicit evidence. 

When these researches were well under way, Australia 
was \’isited by tlie two eminent American surgeons — 
the i\Iayo brothers. They were so impressed by what 
they saw in Prof. Hunter’s hfljoratory and Dr. Royle’s 
wards in Sydney that on their return to the United 
States they urged the ('ollege of Surgeons of New 
York to invite the Sydney workers to giv^e the Murphy 
Oration — the highest honour in its gift. The invita- 
tion was gi\x*n and accepted, and in October last Prof. 
Hunter gave the Oration in New York. This over, he 
Jiastencd to England to revisit his friends, bringing 
witli him his rec ently wedded wife. He visited Cam- 
bridge and lectured then; and then returned to London 
to lay his disco \’erios before liis old colleagues at 
Uni\'ersity College, when there followed swiftly and 
unexpectedl)’ the fatal event which has just been told. 

Prof. Hunter’s investigations were by no means con- 
fined to nerves and muscles ; he was an anatomist iS 
the widest sense. He was a student of human races, 
ifnd in co-operation with Prof. Elliot Smith produced 
a new rcconstruc'tion of the Piltdown skull and assisted 
in the interpretation of the brain of Rhodesian man. 

The students of the University of Sydney lose a born 
teac'her and a leader who had gained a place in their 
hearts. Nor is it too much to say that British science 
has lost a recruit who carried a marshal’s baton in his 
knapsack. We should convey a totally wrong impres- 
sion of John Irvine Hunter if we lay stress merely on 
his power of application, his scholarship, his gift of 
easily disentangling evidence and of recognising “ key ” 
facts, and his mastery of technique. He felt the 
joyousness of youth and life ; he entered into all the 
pursuits of ordinary men with zest ; his interests were 
wide and he carried himself with a modesty which was 
natural as it was sincere. In recent years death has 
robbed science of some of its youngpst and most 
promising \'otaries but in few cases is there entwined s& 
deep a sense of loss and of tragedy as clings round the 
death of young Prof. John Irvine Hunter. 

Dr. C. F. Newcombe. 

Dr. C. F. Newcombe, whose death on October 19 
is just reported from British Columbia, wxnt out to 
that country about thirty-five years ago frorn the 
English Lakes. The lovely coast of the north-east 
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Pacific inspired in him a passionate devotion. With 
scarcely any scientific companionship, he followed with 
wonderful singleness of heart the pursuit of knowledge 
through the rest of his life. He was the moving spirit 
in the Natural History Society of Victoria, which did 
much, in the short period of its activity, to reveal, 
by dredging, the almost incredible riches of the Strait 
of Juan de Fuca. He himself worked out extensive 
collections of mollusca and Crustacea from this and 
many other localities. 

At the same time Newcombe acquired an exact 
knowledge of the flora of the coast and made valuable 
palaeontological collections from many parts, but he 
will always be remembered for his wide and intimate 
acquaintance with the Indian tribes, especially the 
Haidas of the Queen (Tarlotte Islands, whom he 
regarded with a deep but dis('erning affection. H e made 
countless journeys from Victoria northwards, often in an 
undecked motor-boat, and taking great risks. On the 
last of these he took the chill which caused his death. 

Quite early in his work NewTombe marked out a 
policy from which he never deviated. 'J'he decay of 
the culture and handicrafts of the gifted peoples of 
the coast could not, he felt, be arrested. 'J’he best 
that could l.)e done for the benefit of posterity was to 
see that these should be adequately represented in 
museums by such memorials as their totem - j)oles, 
their boats and their carvings. 'I’he museums of the 
United States were not slow to profit by his dis- 
interested efforts. Very many totem-j)oles, obtained 
by him only after settling difficult and comjdieated 
claims, and snatched, in some cases, from destruction 
at the hands of their owners, are now the most im- 
pressive objects in great anthropological colh'ctions. 
For his trouble he never claimed more than out-of- 
pocket expenses. Latterly he succeeded in kindling a 
locjil interest in these riches, and the museum at 
Victoria contains many important accessions obtained 
by him, as does the National Collection at Ottawa. 
It was a genuine source of regret to him that the 
Canadian and British Goxernments and scientific' 
authorities were not sufficiently alive; to the importance; 
of these native relics, for he would have vastly preferred 
to enrich the museums of his own country. 

Newcombe never published any accounts of his 
experiences and observations amongst the coast Indians. 
No one who had ever talked to him for long could doubt 
how valuable such accounts would have been. His 
diffidence and high critical sense dissuaded him, however, 
from premature publication, and in rgi i the early failure 
of his eyesight made prolonged writing impossible. 

In 1913 Newcombe was placed in cliarge of a com- 
mission to report on the sea-lions of British Columbia 
and their relations to the fisheries of the Dominion, 
the report of whic h embodies his t;xpcrience through 
many seasons. It show's his characteristic respect for 
careful observation and his disinclination to arri\'c at 
conclusions except on the strongest evidence, and is a 
valuable account of the natural history of the animal 
and its place in native life. Nor can we close this 
notice without mentioning his intense interest in and 
laborious research into the records of the discovery of 
British Columbia. *In 1914 the Provincial Government 
published as a memoir his account of 7'hc First 
Circumnavigation of Vancouver Island.” 
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'lo those who enjoyed Newcombe’s friendship it 
« ann(>t Imt be rc.trrcttcd that such a many-sided, humor- 
{»iis and eharmini>: personality has been lost to us without 
h\\\ in- an adequate memorial, and to those who are 
inlen sled scientifirally in the Pacific coast of Canada, 
(|,c fliisin- of so rich a storehouse of knowledge of a 
v;oi- nice js an uii/MrnUclcd disaster. 

])R. John Heard. 

\Vk regret to record the death of Dr. John Beard, 
\lio was Jeeturcr in embryology and in comparative 
natomy of \'ertcbrates in the University of Edinburgh 
rom 1S90 until 1920. Beard w’as born in 1858 and 
ccci\cd his early scientific training in the Owens 
College, Manchester, and in the Royal College of 
Science, London, where he s. udied under Huxley. He 
also spent \)critHls of study in the Universities of 
Wurzburg and Freiburg, and became thoroughly con- 
versant witli the German literature of zoology — especi- 
ally in embryology— as well as with that of British 
and other workers. On his return to Great Britain 
he was for a time in the service of the Scottish Fishery 
Board as naturalist at the Marine Laboratory at 
Dunbar, and it was from this post that he was invited 
to siK'eeed the late George Brook as lecturer in em- 
bryology in the University of Edinburgh. He was 
s()(jn afterwards appointed also lecturer in comparative 
anatomy of vertelirates, and he was for some twenty 
years or more senior assistant to the professor of 
natural history, Prof. |. C. Ewart. 

Beard was most at home in his course of embryology, 
and in liis b(‘st years, before his health began to fail, 
he was a stimulating teacher, one who aroused the 
true spirit of investigation in his pupils, and of hi 
published work the most enduring is likely to be that 
wbii h deals with certain features- -the nervous system, 
the thymus, the germ colls in the development of 
elasimduunch fishes. About seventeen years ago he 
reached the conclusion, largely on cmbryological 
grounds, that tumours, benign and malignant, should 
l)e treated by means of pancreatic ferments, and the 
remaining years of his working life were chiefly devoted 
to the (lis{'ussion of this (|uestion. It eclipsed his 
interest in liis earlier lines of work, but his co-w'orkers 
in zoology always continued to hope, until his break- 
<lown, that his profound knowledge of the details of 
<le\ i'l()|)ment of elasmobranehs, and especially of the 
.skate (Raja), would be made available by publication 
to tut lire workers. 

Beard had a keen tnind and was a forceful writer, 
lie had great skill in zoological technique and he formed 
a large collection of micrusc'opical preparations — chiefly 
complete series of sections - - for the study of the 
de\elo])ment of Raja. In his later years at the 
Fnixersity he was not in good health, and a breakdown 
in i()2o brought about his retirement from the staff 
During recent months liis health had distinctly im- 
prox ed, bill on November 22 he had a stroke and died 
in Kdinluirgh on December 2. 

Mr. J. a. Wheldon. 

A\ active and accomplished botanist pa.s.scd away 
on November 28, at Aintrcc, Liverpool, in the person 
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of Mr. J. A. Wheldon. James Alfred Wheldon 
was born at Northallerton in 1862, and was^educated 
at Cleveland College, Darlington, and the Westminster 
College of Pharmacy. lie qualified as a pharmacist 
about 1884 and started in business at. York, but four 
years later a disastrous fire robbed him of all his 
collections. In 1891 he was appointed pharmacist at 
H.M. Prison, at Walton, Liverpool, a post which he 
held for thirty years. Until he received this appoint- 
ment, Mr. Wheldon’s botanical studies were chiefly 
concerned with phanerogams, but from this point he 
devoted much of his time to mosses. He was one of 
the founders of the Moss Exchange Club, which after- 
wards became the British Bryological Society, and 
during its latest season distributed nearly 5000 speci- 
mens, for which Mr. Wheldon acted as referee. In 
1907 he published his most extensive botanical work, 
the excellent '' Flora of West Lancashire,’’ in con- 
junction with Mr. Albert Wilson, but his pen was 
constantly busy, especially on mosses. In 1901 Mr. 
Wheldon was elected a fellow of the Linnean Society 
of London, and withdrew in 1918 upon his retirement ; 
but last year he was elected an associate of the Society, 
a distinction he greatly v&lued. He received the hon- 
orary degree of M.Sc. from the University of Liverpool 
in 1922. His botanic collections were extensive and 
embraced practically every group of cryptogams ; they 
would be a worthy accession to some institution. 

B. D. J. 


Prof. Franz Schrader. 

The death of M. Franz Schrader, formerly of the 
Ecolc d’Anthropologic of Paris, which occurred in 
October, removes one of the most eminent of French 
geographers. Born at Bordeaux in 1844, Schrader 
Jifavellcd widely in Europe in his youth and served 
in the Franco-German war. By the influence of 
Elisec Reclus he turned to geography, his interests 
lying in the human rather than the physical aspect:. 
But it is for his cartographical work that Schrader 
was best knowm. He completed and published in 
1893 the “Atlas Universal dc Geographic” begun 
by Vivien and Saint-Martin many years earlier. The 
last edition of this atlas was published in 1922 and 
is the principal French atlas of the time. Other 
notable works of Schrader were ‘ ‘ Atlas dc Geographic 
moderne” (1890) and “Atlas de Geographic historique” 
(1896). He was the editor of the annual publication 
entitled “ L’Annce cartographique,” which records 
all new publications in cartography and exploration. 
As a keen alpinist, Schrader found much interest in 
devising his tacheograph by the use of which he 
produced his Carte dcs Pyrenees centrales.” 


'We regret to announce the following deaths : 

Dr. J. F. W. Tatham, formerly Superintendent of 
Statistics at the General Register Office, on November 
8, aged eighty. 

Dr. T. I^. Watson, Corcoran professor of geology at 
the University of Virginia and director of the Geo- 
logical Survey of Virginia, who was known for his 
. contributions to mineralogy, petrology, and economic 
I geology, on November 10, aged fifty-three. 
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Current Topics and Events.* 


It is a pleasure to record that Sir James Mackenzie, 
honorary physician to the King in Scotland, has been 
awarded the Charles Mickle Prize offered by the 
University of Toronto for the best work to advance 
sound knowledge of a practical kind in medical art 
or science during the last ten years. Sir James 
Mackenzie is a typical Scot, possessing in a remark- 
able degree the qualities which have made Scotland 
famous the world over. These qualities, native 
ability, imagination, conscientiousness, and dogged 
perseverance, have raised him from the rank* of an 
ordinary general practitioner of medicine to a high 
position as an investigator and pioneer in connexion 
particularly with diseases of the heart. Although 
there was a very considerable mass of knowledge on 
the hecirt long before his time, Sir James had the 
merit to approach the subject in his own original and 
thinking fashion, and by following up the histories of 
his patients in a personal and kindly way he amassed 
a great amount of knowledge of the fate of patients 
with cardiac disease, and was able to write on the 
subject with first-hand knowledge. 

Tong a practitioner in Burnley, it was here that 
Sir James Mackenzie wrote his remarkable work on 
the pulse and appreciated more than any one of his 
time that the only real test for a heart is its capacity 
to deal with the daily 'work which it has to do. 
In the course of his work he investigated the 
irregularities of the heart, classified them on a sound 
physiological basis, and studied their prognostic 
significance and their rational treatment. This, we 
think, is tlie work by which he will best be remem- 
bered. Associating himself with physiologists like 
Hill, Keith, Flack, Cushny, MacWilliam, and Lewis^ 
he was also largely instrumental in applying physio- 
logical work to the needs of practical medicine, and 
he founded the new branch of cardiology. The later 
work in which he tried to elucidate the early symptoms 
of disease by ordinary methocls of clinical observation 
does not appear to have been so successful. Not the 
least of his merits has been the encouragement which 
he gave to a band of young workers who have done 
admirable work in filling up the lacuna} in the cardio- 
logical fabric. 

Although the valuable material obtained by 
officers of the Indian Archaeological Department on 
the sites at Mohenjo Daro and Harrappa in the Indus 
Valley referred to in Nature of October 18, p. 584, 
and October 25, p. 623, will need to be supplemented 
by further investigation, it now appear .<5 to be gener- 
ally agreed that these discoveries have nearly doubled 
the period covered by our knowledgp of Indian 
antiquities, taking it back to at least 2500 b.c. 
is also clear that the finds belong to a widespread 
culture which must have flourished for many centuries. 
The peoples of Sind and the Punjab were then already 
living in well-built cities and were in possession of a 
mature civilisation. According to a report from Sir 
John Marshall, quoted in the Times of December 10, 
a careful examination and comparison of the antiqui- 
ties found leaves no doubt that they are closely 
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, connected with, and approxivnatety con\.<impoTaty 
with, Sumerian antiquities from Southern Meso- 
potamia which date from the third or even the fourth 
millennium B.c. The origin of the Sumerians is 
obscure, but it is held by many that they were entirely 
distinct, both linguistically and otherwise, from other 
races in Mesopotamia, and were an intrusive element 
from the outside, possibly originating to the east in 
India. Sir John Marshall, therefore, regards it as a 
reasonable hypothesis that India was the cradle'of 
the Sumerian civilisation which lay at the root of the 
Babylonian, Assyrian, and Western Asiatic cniiures 
generally. It is highly desirable that the explora- 
tion of Indian sites on an extended scale should be 
pushed on with as little delay as possible, especially 
with the view of the elucidation of the pictographic 
script, which appears to be so closely related to the 
Sumerian system. 

During the transcontinental excursion of the 
British Association and the International Mathematical 
Congress, after the meetings in Toronto in AiigusCIast, 

Sir Richard Paget designed an amusing totenTpole 
representing the various sections of the Association. 

A reproduction of this drawing, in colour, lias been 
prepared, and will 
be obtainable from 
the secretary of the 
British Association, 

B iirling ton I louse, 

London, W.i, price 
25 . (postage ijrf.). 

By Sir Richard 
Paget's permission 
the drawing is here 
I reproduced, in black- 
and-white, reduced 
by onc-third linear 
dimensions. At the 
top of the pole is the 
head of the British 
Ass. with balancing 
scales in its teeth. 

Below it are symbols 
of the thirteen sec- 
tions in dcscenc’ing 
order, namely, astro- 
nomy, mathematics, 
and physics ; chem- 
istry ; geology ; zool- 
ogy ; geography ; eco- 
nomics ; engineering ; 
anthropology (man 
looks in a mirror) ; 
physiology (a heart 
and microscopes) ; 
psychology (study- 
ing a dream) ; botany 
(trees and flowers) ; 
education (reading a 
book) ; and agricul- 
ture. There are probably many members of the 
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Association, as welJ as others, who will like to possess 
this luimorous and apt inenicMito of a notable meet- 
ings in addition to those who ordered it during the 
excursion. 

Aj a meeting of the Koyal Society of Edinburgh 
lield on June 7, 1920, Fl.K.H. the I’rince of Wales 
wus ejected an lionorary fellow in accordance with he 
terms of Law \’IIL, vvhicli provides that “ Personages 
of tile Blood Koyal may be elected Honorary h'ellows 
at any lime on tlie nomination of the Council.” A 
special meeting of the Society was summoned on 
December 3 last, at which His Koyal Highness was 
admitted to the honorary fellowship. As in the case 
of the sister and ohler Society, the Koyal Society of 
London, the patronage of the reigning King was 
st)lieited as soon as it came into being, and a Charter 
ot Incorporation was granted in March 1783. Since 
then the head of the Koyal House, down to and in- 
(luding ILM. King George, has always been an 
honorary fellow of the Society. The lir.st president 
was lleiiry, third Duke of Biiccleugh, wlio com- 
municated in 3785, to N'ohime 1 . of the Transactions, 
an abstract of the register of the weather for ten \ ears 
kept at Branxholm, near Hawick, a residential scat 
of his famil3^ The Duke wrote, in this first issue, a 
dedicatiim to the King and L'oiindcr, George IH., 
prefai'ing the papers published. ” If they,” he says, 

” shall 1)0 found worthy of the approbation of a 
.Monarch who has distinguished his reign by the 
utility of his institution for improving the elegant 
Arts, as well as by the splendour and success of his 
undertakings to extend the knowledge of Nature, the 
l^yal Society of Edinburgh may hope to occupy a 
respectable place among those bodies of learned men 
who, by their united ettorts, have contributed so 
eminently to the jirogress of Science and of Taste in 
Tairope.” The Society now' numbers on its roll some 
050 fellows. 

SKRior.s psychical research has been handicapped 

often by the jiretences of charlatans that the | 
integrity of an investigator has to pass vigilant 
scrutiny before his testimony is accepted. Tt is 
therefore peculiarly interesting when men like Prof. 
Gilbert Murray and J^ord Balfour give evidence of 
(heir llrst-hanci experiences in telepathy. At a 
meeting of the Society for Psychical Research on 
December 12, ^Irs. Henry Sidgwdek described some 
instances of telcj)athy shown by Prof. Murray, and 
she stressed the fact that far from Prof. Murray 
desiring to prox e a preconceived theory, he discovered 
his telepathic gifts when he was still a sceptic, and, 
even now', regards his demonstrations more as 
” parlour-tricks ” than as serious investigations, 
'i'hc demonstrations were conducted in the following 
manner : some one, acting as ” principal agent,” 
thinks of the mutter — a real or fictitious scene or 
(piotation — which he wishes to convey to lYof. 
.Murray, and describes it aloud to the other peoplei.in 
tile room. Prof. Murray is then fetched from another 
room or some distance in w'hich he has been waiting, 
and, lightly touching the principal agent's hand, 
attempts to reproduce the description. His per- 
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centage of successes (59 per cent.) and wealth of 
detail seems to preclude the possibility of coincidence. 
Mrs. Sidgwick also gave evidence against the view' 
that hypera'slhesia is an explanation of telepathy, 
showing that no auditory liypera'sthesia could have 
enabled Prof. IMurray to describe incidents, previously 
unknown to him, which were thought of, but not 
spoken of, l)y the agent. Sir Oliver Lodge and Lord 
Balfour supported the view that telepathy is more 
than strong sensory activity, and the latter described 
some successful instances in which he himself had 
acted as principal agent. The chairman (Mr. Pidding- 
ton) described the experiments as ” the most remark- 
able experiences of telepathy that the Society had 
ever liad.” 

h'oG under its worst conditions prevailed over 
England with unusual persistence for three clays 
from Tuesday night to Friday morning, December 9- 
12. In T^ondon and the suburbs the smoke mixing 
w'ith the fog greatly aggravated its intensity, and both 
for density and continuance the fog was the worst 
experienced for many years past. Thick fog was also 
reported from the midiand, eastern, southern, and 
western districts of England, and from northern 
France, Belgium, and Holland. I'ew wdnters of late 
have been specially foggy, although there have been 
some instances of dense fog. In the w'inters of i87C3- 
1880 and 1890-T fog was both freejuent and dense. 
Most winter fogs occur in otherwise tine weather 
with anticyclonic conditions, w^hich arc similarly 
characteristic of fine, dry, and hot weather in the 
summer. Registration of atmospheric pollution 
during the fog shows very distinctly its unhealthy 
and dangerous character. Fogs have often been 
discussed by meteorological authorities, but that in 
no way tends to lessen their occurrence or harmful 
character. The only known purifier is the springing 
up of a steady or strong wind, by which it is (jiiickly 
dispersed. 

Dk. Arthur W. Hh.l, Director of the Royal 
Botanic Gardens, Kew, attended a meeting of the 
Jamaica Standing Committee of the West India 
Committee on December 10, when the question of 
deforestation was discussed. Dr. Hill directed atten- 
tion to the grave elTects which deforestation is having 
on the climate and cultivation of Jamaica, and it 
was decided to urge the Government of the Colony 
that cllect might be given to the recommendations 
contained in the report of Mr. F. D. M. Hooper, of 
the Indian E'orcstry Department, upon the forests of 
Jamaica, which was published in 1886, so far as they 
were applicable to the present situation. It was 
further decided to urge that the existing laws in 
respect of khe prevention of bush fires might be 
rigidly enforced. 

Dr. Alexander Russell has been elected president 
of the Junior Institution of Engineers for the session 
1924-25. His inaugural address will be delivered at 
the Royal Society of Arts on Wednesday, January 7, 
at 7.30. 

Thk Right Hon. James Ramsay MacDonald and Sir 
David Prain. formerly Director of the Royal Botanic 
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Cardens, Kew, have been elected trustees of the 
British APuseum in succession to the late Sir Archibald 
Geikie and the Right Hon. E. S. Montague. 

The annual meeting of the Mathematical Associa- 
tion will be held at the London Day Training College 
on Monday and Tuesday, January 5 and 6, when the 
following communications will be presented : on 
Monday evening, “ The Mathematical Laboratory : 
its Scope and Function," Prof. H. I.evy ; on Tuesday 
morning, " The Neglect of Arithmetic in Schools," 
Prof. J. K. A. Steggall ; " An Application of the 
Bessel Functions to a Problem in Optical Resolution," 
A. Buxton : and a discussion on " Tangency and 
I limits in (Geometry"; on Tuesday afternoon, 

" What is Geometry ? " Prof. G. IT. Hardy (Presi- 
dential Address), and " The Reform of University 
IMathematics," Dr. H. B. Heywood. 

The annual* exhibition of the Physical Society of 
T^ondon and the Optical Society is to be held on 
Wednesday and Thursday. January 7 and 8, at the 
Imperial College of Science and Technology, Imperial 
Institute Road, South Kensington, from 3 to 0 p.m. 
and from 7 to 10 p.m. Mr. F. Twyman will lecture 
on "Some Experiments with Interferometers" at 
4 P.M. on January 7 and at 8 p.m. on January 8, and 
TVlr. C. F. Elwell on "Talking IMotion Pictures" at 
8 P.M. on January 7 and at 4 p.m. on January 8. 
These lectures will include demonstrations. More 1 
than fifty firms are exhibiting scientific apparatus, 
and a number of experimeiitai demonstrations have 
been arranged. Invitations have been given to the 
Institutions of Electrical and Mechanical Engineers, 
the Chemical Society, the Radio Society of Great 
Britain, the Rdntgen Society, and the Faraday 
Society. Admission in all cases will be by ticket 1 
only, and members of the above societies should 
apply to the secretary of the Society to which they 
belong. Others interested should apply direct to I 
Prof. A. O. Rankine, lion, secretary of the Idiysical 
Society, Imperial College of Science and Technology, I 
South Kensington, S.W.7. 

Mr. Charles W. J. Tennant, writing from the 
office of the district manager of the " Christian 
Science Committees on Publication for Great Britain 
and Ireland," says that the references to " (?hristian " 
science in letters in Nature of December 6 are mis- 
leading. We are afraid we cannot enter into a dis- 
cussion of the basis and meaning of Mrs.^ Eddy's wwk 
or the use of the term " Christian scientist " to 
denote a disciple of it, but it is of interest to give 
the following extract from Mr. Tennant's letter : 

" Christian Science is a perfectly legitimate term ; it 
is the Science or knowledge of Christ,, Truth ; it is 
exact Science, and can be demonstrated as certainJ>P 1 
as mathematics. One of the many definitions of the * 
word ' science ' in the Oxford Dictionary is ' organ- 
ized body of the knowledge that has been accumulated . 
on a subject.' " • 

The Imperial Forestry Institute at Oxford started 
w'ork on October 13, temporary accommodation 
having been provided in the School of Forestry 
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building until arrangements can be completed for 
the erection of new buildings on another site. The 
board of governors of the Institute is now fully 
constituted as follows : Lord Clinton, Forestry Com- 
missioner (chairman) ; the Vice-Chancellor of Oxford 
University, Mr. J. Wells ; the President of Magdalen, 
Sir Herbert Warren ; Prof. W. G. S. Adams ; Mr. 
R. L. Robinson, Forestry Commissioner ; Major 
R. D. Furse, Colonial Office ; Col. G. L. Courthope, 
Empire Forestry Association ; Prof. R. S. Troup. 
The following staff has already been appointed : 
Director, Prof. R. S. Troup ; Secretary, Air. P. S. 
Spokes ; lecturers — economics of forestry, Mr. W. E. 
Hiley ; silviculture, Mr. H. G. Champion ; mjxology, 
Mr. W. R. Day; structure and properties of wT:)od, 
Mr. L. Chalk. The Institute will, in addition, have 
the assistance of the following members of the staff 
of the School of h'orestry : forest management, 
Mr. R. Bourne ; surveying and engineering, Mr. 
N. F. MacKenzie. The h'orestry C'ommissioners have 
agreed to station at the Institute certain of their 
research officers. 

The Division of Medical Education of the Rocke- 
feller Foundation has decided to collect and publish 
from time to time brief descriptions of clinics, labora- 
tories, and methods of teaching in different parts of 
the world in order that the information in coin'enient 
form may be brought to the attention of those in- 
terested, and the first of these reports has been 
recently issued (Methods and Problems of Medical 
Education, First Series, 1924). It includes de.scrip- 
tions, with plans and illustrations, of seven anatomical 
institutes, including that at University College, 
I.ondon, of two departments of obstetrics (Harvard 
and Peking), and of the pathological institute at Graz. 
In each case a sketch is given of the courses of in- 
struction and method of teaching. 

Prof. Horst Oertfl, of AIcGill Univ'ersity, con- 
tributes to the Scientific Monthly (Nov. 192^, p. 512) 
an interesting and learned article on the relation of 
philosophy to medicine. He points ont that patho- 
logy, few* example, the science of disease, has not 
vet learned to distinguish fully betw^een what is 
scientifically established and what is assumed. When 
we speak of bacteria as causes of disease, we are, 
strictly .speaking, not correct, and all sorts of in- 
definite, largely hypothetical conceptions have been 
introduced, such as virulence, attenuation, variabililv, 
resistance, strains, individual susceptibility. All 
these cover up deficient knowledge of causal relations, 
and are, at the best, heuristic. Prof. Oertcl pleads 
for a return to Immanuel Kant, to whom w'e owe 
so much as a pathfinder of correct scientific thought 
and reasoning. 

The Department of Health, Canada, has issued a 
striking pamphlet (Publication No. 32) on " Smallpox 
and Vaccination," by Dr. J. J. Hcagerty. The symp- 
toms and history of smallpox arc briefly described, a 
few statistics of its incidence and mortality are given, 
and the nature of vaccination detailed. But the 
salient feature, apart from scarlet covers, is the 
number of excellent reproductions of photographs. 
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some showing the disease at its worst, others mild 
cases and after-effects. But the two most striking 
ilhistrations depict, one a smallpox mother nursing 
with impunity her vaccinated baby, the other three 
cJiildren of the same family, the middle one of the 
group unvacciiiated and covered witli the smallpox 
eriii)lion, while on either side is a child vaccinated 
a year previously, neither of whom look smallpox 
though living in the smallpox ward for several weeks. 

I'm: Ihilletin of the Imperial Institute, Vol. 22 
\o. 3, T<>24, contains a very full account of the cultiva- j 
lion and propagation of the banana, its transport 
to the Hritish market, and also its i)ossiblc utilisation 
as “ Hour ” or dried slices, “ figs.” An account is also 
given of the more usual fungus and insect pests which 
the banana cultivator has so far had to struggle 
against. Ihovidcd rainfall or irrigation can supply 
sulficieut water in a tropical climate, the banana can 
be grown successfully on many soils if labour is avail- 
abl(j ; and as at present the greater part of the imports 
to the United Kingdom come from foreign countries, 
it is suggested that tropical areas within the Empire 
m^ght lake a greater share in the production of this 
i ro]), particiil.'irly perhaps West African regions 
within a comparatively short distance of the home 
markets. Two species of banana are grown on the 
( ommercial .scale, a variety of Musa sapientiini known 
as ” tiros Michel,” the principal banana grown in 


Central America and Jamaica, and Musa Cavendishii 
or M. sinensis, a native of Southern China, \Vhicli was 
introduced into the Canary Islands, a smaller form 
than ” Gros Michel,” of less robust habit, and there- 
fore requiring protection in crates when exported ; 
this is now usually knowui as the Canary Islands 
banana. 

The library of the Chemical Society will be closed 
for the Christmas holidays at i p.m. on Tuesday, 
December 23, and will reopen at 10 a.m. on Monday, 
December 29. 

Readers on the look-out for book bargains .should 
obtain a copy of Catalogue No. 244, just issued by 
Messrs. W. Heffer and Sons, Ltd., Cambridge, which 
gives particulars of nearly four hundred ” remainders ” 
now offered at greatly reduced prices. Many works 
of scientific interest are included. 

Messrs. W. Watson and Sons, Ltd., 313 High 
Holborn, London, W.C.i, have recently sent us a 
copy of a new edition of their Catalogue of Microscopic 
Objects. The list is divided into sections, each of 
which is limited to preparations referring to a particular 
subject, and in each section related specimens are 
conveniently grouped under sub headings. There 
arc also several special educational sets of rcpre.sent- 
ative slides. The list covers botany, geology, histology, 
pathology and zoology, and accessories for microscope 
technique. 


Our Astronomical Column. 


fill: JoiiANNivSBijuG Uefractor. — Dr. innes was 
able to give the welcome news at the R.A.S. on 
December 12 that the object glass of the 26J-inch 
refractor a1 tlie tbiion Observatory, Johannesburg 
(made by Messrs. Sir Howard Grubt> and Sons, Ltd.), 
was at last on its way to Africa. It was ordered 
tifteen years ago, but the War brought work to a 
standstill, 'fhe Hint lens is not quite perfect, being 
sliglilly veined, but the eltect on its optical perform- 
ance is fortunately trilling. 

Dr. Innes spoke of the (lifliculty of finding sufficient 
workeis to man the large telescopes in the southern 
hemisphere. A fter describing the arrangemehts made 
lor intercliange of (.)bservers with Leyden Observatory 
(Mr. Vail d<‘ii Ikis is gciing to observe double stars), he 
implied that there was still room for further volunteers 
if the telesi'ope wes to be w’orked to its full capacity. 

file fact of there being more than 300 fine nights 
each year makes a number of observers desirable. 

Co:MnTNi‘i) OnsicRVATioNS OF THE Moon. — At Prof. 
K. Ihow n’s rotjuest, an international plan of intensive 
»)b^er\ation of the moon during the three months 
1 leceinlx'r, January, l^'cbruary is being undertaken, in 
order to (ix the (Trors of the new' tables as accurately 
as possible. 'I'he total eclipse of the sun w-hicli 
occurs in January in the United States w’ill fill in the 
gap which nsiially occurs at new' moon ; It enables 
the moon's latitude to be fixed with great accuracy. 
Amateur ob.sorvers can JieJp by oliserving occulta- 
tious, accurate time being now^ easily obtainable by 
wireless signals. 

Dr. H. Spencer Jones, H.M. Astronomer at the 
('aj)e, has just communicated to the K.A.S. a valuable 
(liscussion of the occulta tions observ’ed at the Cape 
during tlie last .|o years. They give a value of the 
solar parallax practically identical wdth that deduced ' 
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from observations of Eros in j 900-1, namclv 8*8o6". 
He also found a value of the semidiameter of the 
moon 15' 32*70", which is only 0*05" in excess of 
that deduced by Struve from numerous obserx ations 
during lunar eclipses. 

Thi<: Baade ITanet. — The orbit of this body is 
now accurately knowm, the following elements having 
been deduced by Dr. Stracke, of the Berlin Rcchcn- 
institut, from observations extending over 32 days. 

Perihelion passage, 1924, Sept. 28*38252 G.M.T. 

w 130° 35' 43*8") 
ii 216” 26' 19*0" f 1924*0 
i 26° 9' 4-o"J 

^ 32° 37' 3.5-5" 

Period, 4*35326 years. 

Least distance from sun, 1-22867: greatest, *1*10353. 

Three periods are very close to 13 years, and it 
is just 13 years since Albert was discovered, the orbit 
of which resembles it in everything except inclination ; 
but that is only 11° instead of 26"". Also the new 
body is 4 magnitudes brighter than Albert, implying 
a diameter of some 20 miles instead of 3 miles, so 
identity seems impossible (though it was suggested 
by Dr. Stracke), but there may be some connexion 
between -the bodies. It should be possible to photo- 
graph the new body even in aphelion oppositions. 
It will then be of about the ibth mag. 

The least distance from Jupiter’s orbit is about 2 
units, being increased by the large inclination. The 
perturbations are considerable, but not excessive, and 
could not explain the change of inclination from 
II® to 26®. 

An interesting point is that the orbit approaches 
that of Mars within 3J million miles, which is near 
snough to produce sensible perturbations. 
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[addon to make a careful ex- tion which has for long p iirplI-kHOWll ^ 


The Pearl in Oceania. — The prominence given 
to pearls by Prof. Elliot Smith and Mr. W. J. Perry 
in their theories relating to the diffusion of culture, 
has led Dr. A. C. Haddon to make a careful ex- 
amination of the evidence. The result is published 
in Man for December. Prof. Elliot Smith founded 
his argument upon the word Mar gam, which he stated 
meant in Ancient Persian " pearl ** and ** giver of 
life *’ ; whereas it means “ coral/’ and the interpreta- 
tion “ giver of life ” is based upon an impossible 
etymology. Mr. Perry accounted for the activity of 
the colonisers of Oceania in certain areas by attributing 
it to the love of the islanders for pearl ana pearl 
shell. An examination of the earliest writers on the 
i^acillc shows that of all the natives of the Pacific, 
the Society Islanders alone had any enjoyment of 
pearls. When pearls are mentioned elsewhere they 
appear to have been obtained for the purpose of 
barter with the Spaniards. In Otaheite, early 
travellers bear witness that the women wore an ear 
orjiament consisting of three pearls strung together. 
There is no evidence, however, that pearls had any 
special significance beyond that. Nor is there in 
I’olyncsia any general word for pearl in current use 
as would have been expecifed on Mr. Perry’s view. 
The pearl-shell was the essential object, and the 
pearls were named from it. If the pearl were the 
prime object of interest to the “ archaic ” colonisers, 
it is diflicult to see why the original name should 
have been lost and a fieri vative name substituted. 
In Malaysia the terms for pearl and shell suggest 
that the use was introduced by the Hindus. Pearl 
shell was both worn and used by Papuans and 
[Melaiiesians when first we hear of them. There 
seems to be onlv one reference to its magico-religious 
significance. This is recorded bv the Kev. Dr. 
C.'E. Fox. 

Hkisan from THic AiR. — Mr. Clarence S. Fisher has 
published in the Museum Joimial (I’hiladelphia) for 
June last three photographs, taken from the air, of 
the excavations of the expedition of the University of 
Pennsylvania to Beisan. These photographs are 
part of a series taken by the XIVth Scjiiadron of the 
Koyal Air F'orce with the permission of the General 
Officer Commanding in Palestine, which forms a 
A'al liable addition to the permanent records of the 
expedition. The first of the photographs reproduced 
shows the citadel of l.ieisan from the east and gives 
an idea of the magnitude and symmetrical shape of 
the hill wliich Ccinnot be obtained from the ordinary 
photograph, 'flie second view shows the extent of 
the excavations up to the present, while the third 
gives a survey of the whole country between Mount 
Ciilboa and the Fiver Jalud which runs at the foot 
of the main hill of the site. This last is a striking 
example of the value of the aeroplane in archaeological 
work as it .shows how this isolated fortrc.ss dominated 
the an^a once famous for its fertility, but now mostly 
occupied by swamps, in a way that would not be 
possible either in a verbal description or in a photo- 
graph taken on ground level. v 

Hird-markino in America. — W e have received a j 
paper by Mr. F. C. JJncoln on “ Returns from Banded ' 

Birds, 1920 to 1923," forming Department Bulletin 
JNo. 1268 of the U.S. Department of Agriculture. It 
consists mainly of tables giving particulars of 1746 
records of marked birds recovered in a period of three 
and a half years, from wliich figures it is apparent 
that this method of studying migration has been 
greatly developed in the United States since the War 
and is now being exploited on a larger scale. It is of 


tion which has for long well-knOVl^ 

migration, as is witnessed by jj Cnoke. 

of another of its officers, the late Wells , ^ 

may judge, accordingly, that the 
sea.sonal movements in the study of economic orn 
logy is fully realised. (A parallel is to be found in 
Hungary alone among European countries.) Ihe 
new method has evidently been applied with efficiency 
and thoroughness, and the form adopted for pre- 
liminary publication is a useful one. Future papers 
may be expected to give some analysis of the results 
and conclusions drawn therefrom, but here this is not 
attempted. There is, however, a map showing the 
recovery localities of a large number of mallard 
markc<l in Illinois in the spring, autumn and early 
winter ; these are spread over a vast region from the 
mouth of the Missi.ssippi to Saskatchewan. The 
results are interesting for purposes of comparison 
with those already obtained for the same species in 
Europe, and notably in the British area. 

The Marine Fishes of Panama. — In an im- 
portant and exhaustive paper (Field Museum of 
Natural History, Zoological Series, vol. xv.) S. E. 
Meek and S. F. Hildebrand give an account of the 
marine fishes collected during the biological siirve^y of 
the Panama Canal Zone. Tliey make the review of 
the fishes of this district complete by including all 
previously recorded s])ecies. The collections were 
made on both sides of the Isthmus, and the authors 
find that the Pacific fauna, on the whole?, is the 
richer. They agree that the ichthyological evidence 
is overwhelmingly in favour of the existence of a 
former open coinnumication between tlie Atlantic and 
the I’acific, sufficiently remote, Jiovvever, to ha\'e 
permitted the specific dificrentintioii of forms on tlie 
two coasts. Seventy-two species are coniiiion to tlie 
two coasts, but of these, forty-eight arc cosmopolitan 
in their distribution. Two new genera, and twenty- 
three new species are instituted in the first part of 
this report. 

F'ungi from North Greenland Coast. — As 
No. 12 of Part II. of the report of the 1 916-1 tS Danish 
expedition to the North Coast of Greenland, J. Lind 
lias recently described the fungi collected there by 
the late Dr. Th. Wiiltt. A point of some interest is 
the fact that only one parasite, clam psora arctica, 
is present in the collection, wliilst many sapro- 
phytes are included, mainly very small T’yreno- 
mycetes and Discomycetes, nearly all of which arc 
invisible to the naked eye. so that the 46 .species 
described would .seem a great tribute to the energy 
and dj.scrim illation of tJic collector, land points out 
that the prexalt'iice of saprophytic forms iu North 
Greenland is undoubtedly due to the fact that the 
dead parts of jilants do not rot away as iu more 
southerly latitudes, “ but remain during one or 
icvcral years forming a protective coating around the 
young buds and shoots." These old, withered leaves 
and stalks constitute an excellent substratum for small 
so prophytes. 

Cytology of Cotton. — Mr. Humphrey John 

Denham has published the results of extensive studies 
of the cytology of cotton in two papers in the Anuals 
of Jiotany (vol. 38, pp. 407-438, 1924), paying special 
attention to microsporc development. T'he ha])loit\ 
chromosome number proxies to be 2O, two chromo- 
somes being distinctly larger than the remainder. 
The author has counted the chromosomes in some 32 
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s ol cotton aiui arrives at llie interest resiiJl 
tijal llie (ottons of the New World and uni' 

forndv |K)S‘-.e.s'. ^o t liroinosonies, wliilsl tliose fd' Asia 
ha\e I \ ( In onn)S()nM‘S. 'I fiis result prf)bal)ly throws 
s«)nu* ii^hl (ipoii the dilfieultv ol siRC(*ssful t.Tossinj' 
hetueeji Indian aiul American or bji;\'|)tian cottons 
and i-. therefore of eonsiderabie inti.-rest to those 
enL;a;:^ed m the sclent ilu* de^'eloptnent r>f cottejn- 
f'lowinj^ within tiie IJritish J-anjiire. 'i'his is probably 
the reason why Mr. l)(‘nhani’s two papers are also 
jM-intisl m the Journal ot the 'I'extile Institute (vol. 15, 
No. 10, ()(lober 102 |), but thc’V will ])rove dilfieult 
to rc.idcrs nnacciistonuMl tf) t(*ehnical botc'inical 
tci iiiiiifdo^V in spite cri the fac t that they are preceded 
l»y a brief int rodiietory note' to which a j^lossary ol 
le( hiiical teiins is appended. 

'll l^ll.^l:^' Axn ( i.-i 1 A( forssrr.s tkom tjii.. 

Aie.ixiiM- ( )iir knowledj^e of Ar^caitine fo.ssils is 
not so ( xteiisiv (‘ but that additions, Jiovvever small, 
ar(‘ welcome. 'Two small ])apers bv M. I )oello- 
Jurado are before us. 'rh^- cuie [Anal. Snr. C'iriif. 
A tom. xciv.) describc's undcT the name* of 

Mvf/lus l>s, it(li*ch(iyiis, n. sj)., thci cast of a mytiloid 
shell from the' Santa ( riiz formation that has Iain 
some* time in the* National MuscMim of Natural 
IlistorN' at Ihieiios .Airc's, and of which the likeness 
to .1/. /Z/o/'z/.s, .Mol., had alrt\'idy been r('<'oi»ni.sed by 
\'on Iherin.^. d'hc* otluT communication (/V/ v'.s/.s, 
tom. \'.) dc*als with a new' species of Vivipanis, T. 
\x'i( hnunmi , from freshwater beds in the* Upper 
( retaceous of Kio Ne^ro. The author’s fjt.;ures are 
not very clearly printc'd, and Ihe doubt may be 
j>ermiltc'd wind her most pala'onlolo/i»ists would refer 
the spc'ciiiK'n to \ ivipanis srnsu Ayicto, 

Wm.f.-wa I f.Ks Ol’ Scjinii .Ai'srKAi.iA.— Mr. H. T.. 
jack publishers three maps and a series of analyses on 
the well wati'i’s of the South Australian ])art of ilie 
^rcxit artesian basin of Atistralia in the Trans, and 
I’rcu . of the Koval Society of South Australia, xlvii., 
io-\^ He strikes another blow at the old view that 
their waters were all derived by annual percolation 
from till- (hieensland hills, by showing that some of 
it h.'is come from the n(')w arid regions of the very 
('entre of Australia north wvst of bake JCvnc. lie 
shows that these waters are of two chemical types, 
one* rich in sulphate and the other in carbonate. I'he 
table of analyses records only the chlorine, (.'Og and 
St ),. Mr. jac k accepts the vic'w that there should be 
rigid control to prevent waste of water from the 
bores, as they are draining water of cisteriiage which 
ultimately will only he recoverable by expensive deep 
pumping. 1 1 is unfortunate for the Australian artesian 
basin that the wholesale waste of the water was so 
long permitted. 

rill. \Va i i.u-rovvKK oi’ SvvKDKN. — The growing 
intere.sl in water-power, es]H'eially in countiics with 
little' or no ecxd of their own, adds to the importance 
ot a pajH'r by Mr. S. Norlindh entitled “ Ova'rsikt over 
Sveriges \ attenkraft ” (Mvddcliuuh'v fydn Statens 
AlrtroKdo}^is/cAlvdy(\"yafislya A list alt, Hd. T. No. 5). 
Uhe publication is m<unly stati.stiral and gives VR'r}^ 
full data ot all the important falls on more than 100 
Swedish rivers and their main tributaries. For each 
is giv’on the drainage area, wc-iglit and the theoretical 
horse-power. Cither tables give the largest falls and 
the large falls at present utilised. From comparative 
statistics of various countries, SvvRHlen with nearly 18 
million I I.F. appears to be better supplied with water- 
]n)\ver than any other country in Furope, next coming 
Norway and 1 ^' ranee, (.'ach with about 12 million H.P. 

It is doubtful, however, if world statistics of this 
nature an^ altogether comparable since most are 
merely estimates founded in many cases on inadc- 
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(fuate d;ila. A notable part of the publication is a 
welbprodured map of ^veden (.scale t : t,o(^o,ooo) 
showing the location and horsc*-power of the chief 
falls with distinctive colouring for those vv hich are now 
in use. This map shows strikingly how much power 
lias been harnessed in the south cjf Sweden and the 
vast unemployed resource's in the north of the country, 
notable exceptions being the falls on the Lulealv at 
IVirjus and Harspninget in Swedish Lapland. 

'I'm-: JLvk I ll’s ('rtst. — "T he Composition of the 
Faith's Oust,” by F. \V. f'larke and H. S. Washington 
(Professional I’aper 127, Fnited States (r'oI. Survey, 
Washington, \.\)2.\), sets out in detail the results 
obtained by these authors in their most recent 
examination of the best analy.ses of igneous rocks 
available up to the present time. A summary of 
these results was ]niblished in the IToceediiigs of the 
National Academy of Sc’ience (f92'2, vol. 8, p. 108), 
and referred to in N.virkic of August ig, 1922, p. 233, 
whc'ie an analysis of the* average igneous rock of tlu^ 
c'artli’s crust, and the estimated percentages of the 
commoner elements in the lithosphere, liydrosphere, 
and atmosphere, according to Clarke and Washington, 
were given. The figure obtained is the average of 
3t3t> analy.ses of specimens of igneous rocks, and 
should correcfly be described as such, ratlier than as 
the average igneous rock' of the eartli’s crust. 'I'liis 
may be best realised from a consideratioii of the fact 
that, of the 3159 analyses, 1983 represent Tvurope, 
709 North America, and 1465 the rest of the Ciirth. 
'riie Pacific is represented by 72 analyses of rocks 
from Polynesia. On p. m of their pajier the authors 
(|uote the Italian proverb : ” t.'hi va jiiano va sano.” 
'J’hey themselves, however, fail to exemjdify the 
teaching of this good old proverb, for they proceed at 
an unsafely (]uick pace when they infer that an average 
of the available analy.ses of specimens of igneous rocks 
shows the average com]K)sition of the earth’s crust. 

f’^i'i’KR Air ( InsiCRVATio.xs. — Successful results of 
observations in the upper air by means of ballon sonde 
and pilot balloon are given in the Ifleieoyolngical 
Ma^^arAhe for October and November. A Dines 
meteorograph, according to the number for October, 
was sent up from II.M.S. Kidlctt iw the Fnglish Channel 
on June i(). 7 ' wo balloons were employed in tandem. 

The apparatus fell into the sea near Fastbonriie and 
was returned to the Alcteorological Office, d'lie lifter 
balloon was followed by means of glasses and is 
thought to have burst at a height of about 12 km. 
(7 miles). At sea-level the atmospheric pressure w^as 
T014 mb. and the temperature 68*^ J''. ; at 3 km. 
(i’8 miles) pressure was 709 mb. and temperature 
43^" F. ; at 3-4 km. (3*3 miles) pressure was 520 mb. and 
temperature 12'^ F. Two ballon sonde ascents were 
made from the meteorological station at Sealand 
Aerodrome, near Cliester, on July 14 and 15, each of 
which reached a height of about 20 i km. (12*3 miles) ; 
this is the greatest height reachetf in (.Treat Dritain 
for 12 years. The November number gives a note 
on a high pilot balloon ascent at Shoebnryncss on 
May 28. The balloon was followed with two tlieodo- 
lite's up to a height of 30,000 ft. (9-3 miles), when the 
home station lost it. The ascent reached w^ell into 
the stratosphere. To a height of 16,000 ft. the wind 
was south-easterly with a speed of to 111. per hour ; 
it veered to south at 23,000 ft., and beyond this 
height it continued to veer becoming south-west, 
20 m.p.h. at 30,000 ft. : beyond 40,000 ft. it backed 
slowdy and decreased. At "50,000 ft. the wind was 
west or west by south and very light. At tlie time of 
the ascent there was a depression far out in the 
Atlantic and an anticyclone extended eastw^ard from 
the southern Baltic ; the pilot balloon thus showed 
the southerly circulation between the- two. 
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PivRTODTCTTY OF TkMPER ATURFS IX EUROPF. A. 

Wa^^ncr, in a paper read at the Academy of Sciences, 
Vienna, in July of this year, presented evidence fo 
the existence of a 16-year periodicity of teinperatnn 
in Europe, based on the examination of lonj^ series o 
data for \'ienna and other stations. He finds lha 
the phases of tliis cycle are opposite in summer ant 
winter, so that it is best seen in the annual range 
The amplitude is greatest in Central Europe, whence 
it decreases southwards and especially northwards 
but the phase remains constant. .Along a line from 
Stykkisholm through Stockholm .to TVtrograd the 
periodicity vanishes, to reai)pear farther north with 
the phases exactly reversetl. The author is <|uite 
satisfied as to the reality of the periodicity, but until 
the full evidence is available it would be premature 
to express an opinion. It should, however, be pointed 
out that if the periorlicity is as definite as the author 
ckiims, its length is not sufficiently defined. A cycle ■ 
of j 6 years may imply anything between 15*5 and | 
iO*5 years. If it is real, the series of 147 years 
observations available at X’ienna should be quite 
sufficient fo determine the length to one jdacc of 
decimals. If every discoverer of a periodicity would 
set himself to calculate accurately its length and 
amplitude before giving if to the world, there would 
be less confusion in the subjcjit. 

The Eli£( '1 ric: \i. Co.MuicTivrTY of RorK-.SALT 
Cryst.\ls. — A very comprehensive investigation of 
the electrical behaviour of rock-salt, at temperatures 
ranging from 15'' to 500" C., is described by Dr. 

1 ). V. Seelen in the Zeiisrhrift fiir Phvsik, October -23. 

It was found that all the sjK'cimens available recfuired 
a preliminary treatment by healing to .joo” ; measure- 
ments *-made before this treatment did not agree 
with those', made under similar conditions afterwards, 
but the effect of the heating was to give a material 
which had a fairly definite conductivity and tempeiaijL- 
ture coefficient for each temperature. One of the 
experimenfs, in which three polished plates vrere 
carefully weighed, piled between silver plates, Jicated 
to 400'^ C', for several days while a current was passed 
through them and again weighed, showed that con- 
duction took ])lace according to Faraday's law, and 
was electrolytic in character. Sodium ions (Na*) 
are the only carriers of electricity, and chlorine ions 
(CD) do not travel through the crystal. The dis- 
tribution of potential along the length of the crystal 
was investigated ; it does not follow the straight 
line law, and space charges in the interior of the 
crystal ha\’C to be assumed. There is nothing which 
alters the ])otential distribution, such as double layers 
or space charges, at the electrodes. The author 
considers that his experiments indicate a loosening 
of the crystal lattice as a preliminary to conduction ; 
under the conditions of his experiments the forma- 
tion of metal bridges in the crystal lattice was not 
possible, and the fact that the crystals ilid not lose 
weight when heated all day to 400° excluded the 
^possibility that conduction was due to salt solution 
'included in the crystal. 

Ranges of Polonium a-RAYs in Qxygen and 
Nitrogrin. — Mile. T. Cnrie, using air in the Wilson 
apparatus, formerly obtained a very different result 
for the alx)ve distribution than that given by the 
scintillation method, and found that the latter does 
not detect the majority of the rays towards the end 
of their range. In the C.R. Acad. Sci. Paris, Oct. 20, 
Mile, (hirie and Mr. N. Yamada describe measure- 
ments in oxygen and nitrogen. The number of 
particles with ranges between x and x-\-dx is 
proportional to ^ — x~p,p being the most 
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probable range, and a an experimental constant. 
The value of a//» for nitrogen is 0*0208, for oxygen 
0-0208, and that previously found for air is 0*015. 
The exact etiualit\' of the values of a//> for oxygen and 
nitrogen is partly fortuitous, the tlillerence in the case 
of air being due to the greater thickness and possibU 
irregularity of the preparation ;uid impurities. It 
appears that the dittereiiee in the form of Bragg’s 
ionisation curves lor oxygen and nitnigen is due to 
the law of variation of ionisation along tlu* «-ray, and 
not to any dithaence between the distribiilion of 
ranges in the two gases. 

Halides ok Silvicr. — The photochemical deconi- 
positioii of silver bromide has recentlv' been in- 
vestigated by E. |. Hartiing with the aiil ot the 
niicrobalance (jour. Chein. Soe., November). 11 is 
interesting to note that oxperinieaits on the rate of 
broinination of thin lilms of metallic silver a11ord(*d 
no evidence of the formation of silver sub bromides 
or perbromidcs. 'I'hin films of silver bromide, wlnm 
scaled up in a vacuum in the presence of cop|)er 
gauze and ])laced in the light, lose more than ()(> per 
cent, of their bromine. These results support tlie 
noil -exist once of silver sub-halides, and the v bear out 
the eonclusions reached bv Reinders in loii and 
I Bancroft in 1923. 

Electuo-E.xdosmosis. — ;\ contribution to the 
study of electro-endosinosis, by K. h'airbrr)ther and 
H. Mastin, appears in the Jour, (.‘lieiii. Soe. for 
November. The calculation of the potential gradient 
along the walls of the capillaries in the diaphragm of 
an clcctro-eiidosmose apparatus involves uncertain 
assumptions, and a method is described for ov»'r- 
coniing tJiesc difficulties. Tii effect, the method 
consists in measuring the “ cell- constant ” of the 
diaphragm, the conductivity of the calibrating 
Ikpiid being assumed. Measurements with carborun- 
dum powder in acid and alkali are recorded ; the 
electro kinetic potential, calculated from the moililied 
Helmholtz equation, reaches a maximum in dilute 
alkali ; it decreases as the concentration of the latter 
decreases and as the concentration of the acid increases. 
At the intermfHliate point (water) the carbonmdnm 
is negatively charged; tlie value - o-obqS volt is 
found for the potential betwec'n the two parts of 
the double layer in distilled water. No reversal of 
the direction of clcctro-eiidosmosis was found with 
carborundum in hydrochloric acid solutions up to 
N/50 strength. 

The Atomic Weight oi-' Antimony. — In the 
November number of the journal of the American 
Chemical Society, P. I'. Wcatherill describes experi- 
ments on the atomic weight of antimony. Antimony 
trichloride, prepared from pure antimony and chlorine 
in a vacuum, was repeatedly distilled in a vacuum in 
an all-glass apparatus. It was dissolved in a solution 
of pure tartaric acid, and compared with pure silver. 
The mean of nine analyses gave Sb ^^121 *748 • o*ooo86, 
which may be compareil with the value 121*77 
obtained by Willard and AIcAlpine from the analysis 
)f the tribromide, and the value 121*76 obtained by 
Flonigschmidt from the analysis of both the tri- 
broniide and the trichloride. By taking all three 
ndependent researches into account, a value of 121*76 
vould seem to be close to the truth. The value 120*2, 
diich has appeared in the tables for a number of 
ears, is much too low. 1 1 may be remarked incident- 
ally that no atomic weight table appears to have been 
publivShed by the International Commission since 1021, 
and that a new table would seem to be due. Differ- 
nces of the order indicated affect ordinary analytical 
practice. 



NATURE 


912 


[December 20. 1924 


Crystal 

D l KI N( i tlif'lorontf) nu*cLinffof the British Associa- 
tion, Sir William Hraj»^^’s presidential addrt^ss 
was follo\\( «l hy a discussion on (.rystal slructuro. 

I’rof. W. I-. Ilra'^*' (h‘scril)cd the manner in which 
tin- I' lrat.tive indices of tertain crystals, the structure 
of uhi(h has bet 11 <letcrmined by X-ray metliods, can 
be »|nantital ivelv explained. In calcite, for exan pie, 
the ariMiii^ement t)f atoms in the planes perpendicular 
I0 the tn!4«)nal axis consists alternately of calcium 
ions and ( ( )., j.^rou]>s arranged at tlie corners of a 
triaii'pilar network. 1he three atoms are 

tlri^« l\' ])a( k(“d round a central carbon atom and lie 
p.irallel to the planes. Wasastjerna lias given 
nxisons, basetl on the similarity of the refractivities 
of the nn)lecnles or ions Al^O;,; SO;,: NO., and C'O,, 
lor .e.snming that the refractivity in such groups is 
to be ascribetl to tlu- (KWffni atoms. 

II, then, the carbon atcjin in the ('O3 group is left 
out of account, it appeals tliat an electric licild 
])crpendicular to th(‘ trigonal axes, and so parallel to 
the plane <if the (‘Oy grtmj), causes a polarisation of 
the owgen atoms wliii h is greater than it would be 
for an isol.ited atom. On the Either hand, an electric 
vector perpendicular to the (‘O3 plane produces a 
less polarisation than it would do for a single iiloni. 
'I'lns ]>olarisat ion is ecpiivalent to the creation of a 
set ol c'k'clric dcMiblets the monumts of which will be 
gicN'iler in the (irst case than in the .second. It is 
c'vident that the* velcuity of a wave in thc^ crystal, 
depending on the ratio of the total jKilarisation per 
unit volume and the intensity of the electric lield, 
will b(* h\ss when tlie ('Icctric v(‘ctor is per])eiulicular 
to the trigonal ax('s than wIkmi it is pjirallel to these 
a\<*s. The c rvstal has a high refractive index for 
light witli its electric vector parallel to the t'0.j planes 
or perpendicular to the trigonal axis, but a low 
relVtic ti' itv for light having its electric vector 
l)er|iendicular to these ('<>3 planes. 

It is po.ssible to calculate the polari.sation of the 
atoms of calc ite umlera given lield. Since the relative 
j>osiiions of the atoms arc' known, it is po.ssibh', by 
making t he a.ssumpi ion that the polarisc'd atom lias iin 
exfc'rnal lield identical with an c'lc'Ctric doublet placed 
at itstc-nlre, to c alculate the two refractive iiiclices. 

Wilnc's of the redraedive indices calculated for 
c alc it(‘ and aragonite', both crystalline forms of 
(alcdum carbonate, show vc'ry good agreement with 
obsei V ed v alue's. 

I’lof. S. ('ha])inaii explained how he and T’rof. 
W. L. Ihagg had attc'inptc'd t hc'oretically to calculate 
tile' T h(»mbohc'dr.d angle's of e'rystals of the calcite 
type'. A mimbc'r of e'arboiialcs form rhombohedral 
crvstals simihir (o calcite, Iniving an angle between 
the ( rystallograpliic' a.xc's oi about 102'^ for the wliolc 
.sc'iies. Idle e'alcite' tvpe of crystal has the form of a 
cube' shorlc'nc'd along a diagonal (its trigonal axi.s) and 
consists ol ions of t he form K ' ^ and ('( );,* . d'he C'03 
l)!ane'S. as dc'.se ribc'd above*, arc pcrpcnelie'iilar to this 
axis. ft IS. Ihe'relorc'. possible to picture a distortion 
ed’ this crvstal along a trigonal axis sneli that the 
tv]H' ol the l.itticc' is prc'servc'd, and (lie di.stance 
belwc'en lU'ighbonring oxygen - metal or earbon- 
oxygen cc'ntic's is constant. It is fe_')iiiKl that the 
edf'ctrostatic [lotc'iiticd c'liergy per gram molecule of 
c?ilcitc. wlien calciilatc'cl for a. series of such positions, 
lias a minimum value' feir an axial angle of about to6“. 
'rile* dilterence e^if can l>c acconnte'd for as being 
due to the' simplicity of the assumptiems underlving 
the* e alcnlation. Idu* rin'idtimi of the^ angle in a group 
ol crwstal carbonates containing different metallic ions 
can be aecuratc'ly accounted for by the difterent si/cs 
of the metallic ions. 
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When considering the arrangement inside a crystal, 
it is obvious that the atoms must be held in position 
by forces synimctricalh' disposed. This symmetry 
disappears at the surface, so the surface layers must 
p(js.sess properties different from those of the mass. 
Prof. C. II. Desch described experiments made with 
gold, showing that the cohesion and surface tension of 
a crystal do not necessarily decrease at the same rate 
with rise of temperature. The surface tension at 
high temperatures is sufficient to round the sharp 
angles of a crystal, so that beads of gold slowdy 
cooled have a skin resembling a film of gelatin over 
them. This can be removed by etching to expose 
the normal structure. 

In discussing the structure of the long chain carbon 
compounds. Dr. Shearer emphasised the fact that the 
measurements lie and Dr. Muller had made pointed 
to the existence of simple relation between the 
diinen.sions of a single molecule and the dimensions 
of the erystnl cell. When X-ray spectrograms of 
compounds are measured which have a .structure 
based on the chain 

II ?i H H 

I I II 

: C-C-, 

II II 

H 11 H TI 

it is found that the most prominent lines are due to 
one spacing which is much larger than the others, 
h'or substances whicii differ only in the number of 
Cl fj molecules in the chain there is a regular pro- 
gressive increase in the size of this spacing as the 
number of Clio groups increases. Fre(]nently, if the 
number of carbon atoms in such a chain is plotted 
against the spacing, the points lie on a straight line, and 
a])proxiiuately the spacing is either e4[ual to or twice 
ti^i? length of the inolociilo. The double spacing is 
characteristic of molcenles having an active group at 
one end ; hydrocarbons, esters, and ketones, which 
have no active group at the end, show the single 
molecule sparing. For example, measurements of a 
ketone series such as 


H H o H H H 

I I II I I I 

-r c-c-c-c c-ii 

II I I I 

11 H IT II IT 


gave a single molecule grouji. Tl is interesting to 
note, however, that live methyl ketones, in which 
the oxygen is attached to the penal tiinate carbon 
atom, gave the double spacing. When the spacing of 
these methyl ketones is divided by two, the.se com- 
pounds take their place on the straight line represent- 
ing the other ketones. Kvidently in the methyl 
ketones the oxygen is siifiiciently near the end of the 
chain to behave as an active group. 1'his result 
indicates the effective range of attraction of the 
oxygen atom. 

There arc three rates of growth indicated for chain 
compounds, appearing to show that the Clio molecule 
can occupy three different lengths in the chain. 
Suggestions have been made to account for this varia- 
tion in length by different arrangements of the carbon 
atoms in the chain. These measurements appear to 
gWe a real meaning to stereochemical forniuke. It 
appears, for example, that ketones have the structure 
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The spectra of double molecule chains give, as one 
would expect, strong odd orders and weak even, whilst 
the single cliains give orders decreasing uniformly in 
intensity. 

Mr. S. Tl. Piper gave some examples of the use of 
X-ray spectra in (listinguishing between long chain 
compounds of similar types. It was possible to show 
tliat the fractions obtained by distilling paraffin wax 
in vacuo were not identical with normal hydro- 
carbons. For example, one fraction having the same 
number of carbon atoms in the chain as dotriacontane 
showed a very much smaller spacing. All fractions 
appeared to photograph as pure substances, and it 
was interesting to notice that the lines shown by a 
film of crude paraffin wax melted on glass ga^ve the 


same spacing as one of the eight fractions. On mixing 
this fraction with one or more of the others, its lines 
only appeared on the plate. 

Dr. Miillcr mentioned that the main spacing given 
by certain hydrocarbons appeared to have two 
poissible values, indicating tw’o possible crystalline 
structures for these substances. 

Mr. W. T. Astbiiry indicated how' it is possible to 
determine from X-ray measurements, by making use 
of the theory of space groups, the elements of sym- 
metry possible to the molecules in the crystal cell. 
It is then possible to distinguish between two or more 
structural formuke for a given compound. A most 
valuable series of tables w'as showm giving the ])o.ssiblo 
molecular symmetry for all the 230 space groups. 


Oyster Mortality in 1920. 


T^ART I. of the report under notice ^ w'as reviewed 
^ in Natuhe of July lo, p. S2. It contained Dr. 
Orton’s Final Report, while Part TT. commences with 
his Interim Report of December 30, IQ20, which 
apparently is now publi.shed for the first time. It 
shows the preliniinar}' biological investigations that 
were made by Dr. Orton, together with his examina- 
tion of the dumping-ground for explosives in the 
Black Deep, and is altogetlfer admirable. Why this 
was not printed in proper sequence, these being the 
preliminary conclusions of the same author, it is 
impossible to understand. Inirther, if it had been 
published as soon as received instead of in T024, it 
woukl have relieved the minds of those concerned 
with the oyster industry, and probably elicited from 
them much further information, besides stimulating 
and directing their own observations ; those responsible 
for the industry are not unheeding of the results of 
scientific research. 

Dr. Orton’s interim report is followed by a scries 
of valuable research reports on special questiojis. 
Dr. Eyre’s very thorough investigations, mainly 
shown in tables, lead to the conclusion that no 
evidence points to the excessive mortality being due 
to disease of bacterial origin. Dr. Brady tested very 
thoroughly from the chemical side and came to a 
similar negative conclusion in respect to the dumped 
munitions of war. The Government Chemist and 
his staff in four reports arc largely concerned with 
arsenic, which is very widely contained in silts 
formed from rocks containing arsenic. As diseased 

‘ Ministry of Agriculture and Fisheries. Fisheries Investigations, Series 
2, vol. 6, No. 4, 1924 : An Account of Investigations into the Cause or 
Causes of the Unusual MorlaliLy among Oysters in English Oyster Bexis 
dining 1920 and 1921. Part 2 : Chemical Keports, (i) by George Stubbs, 
Andrew More and John Kalph Nicholls, and (a) by Dr. O. 1.. Brady ; 
Bacteriological Reports, by Prof. J. Ityre ; Report on Field Work, by 
F. S. Wright ; Biologii’al Investigations, by Dr. J. H. Orton ; Recora- 
meiidalions as to F'urlher Research, by Dr. J. II. Orton. Pp. 6g. (London ; 
H..M. Stationery Office, 1924.) Js. 6 d. net.' 


and healthy oysters have the same amount, this 
clearly cannot account for the mortality, nor is there 
any suggestion of the mortality possibly being due 
to dumping ” of arsenic compounds either by 
factories or by the Munitions Department. How- 
ever, the possibility of arsenic in oysters being of 
danger to man is unavoidably raised, especially as 
the silts of the Fal contain large quantities of copper, 
zinc and tin also, whereas these are practically absent 
from the oyster grounds of the Thames estuary and 
the East coast. The present reports, critically 
examined in connexion with former researches, give 
no cause for any suggestion of danger to human life 
from these substances as consumed by the most 
gluttonous lover of oysters. Yet, we do lujt think 
these researches should stop here without a more 
definite e.xaminatioii and pronouncement on this 
question by the Government Chemist, whose staff must 
now' Jiave considerable experience in the necessary 
analyses, and who can consult as may be advis- 
able with the expert physiologists of the Minislrv of 
Health. 

If the analyses of any oysters give any suggestions 
of danger, the beds from which thos(' oysters come 
must clearly be closed for direct sales, the fi.sh being 
first laid elsewhere for a period sufiicieht to remove 
the noxious substance, as is required for bacterial 
infections. What is first required, however, is a 
definite pronouncement as to what constitutes danger. 
Without this the pre.serit report wdll inevitably give 
rise to alarm, if it ever becomes known to the “ man 
in the street.” This is unlikely, however, as it costs 
ys, 6 d. for 6q pages, without illustrations, and free 
copies are not distributed. This is scarcely the way 
in which to make scientific research popular. Our 
Government authorities have much to learn from a 
study of the effect ol ii liberal free distribution of 
similar reports in the United States. J. S. G. 


The Thermal Efficiency of Steam Engines. 


A DISCUSSION on the standards of comparison 
in connexiori with the thermal efficiency of 
steam engines w'as held at the Institution of Civil 
Engineers on Thursday, December ii. The Heat 
Engine and Boiler Trials Tabulation Committee has 
appreciated the fact that the present standard of 
comparison needed development, and asked Capt. 
H. Riall Sankey to prepare a memorandum on the 
subject with a view to discussion at a joint meeting 
of the Institutions represented on the Committee 
(v. Nature, December 6, p. 835b The 1896 Com- 
mittee of the Institution of Civil Engineers, under 
the chairmanship of Sir Alexander Kennedy, proposed 
the Rankine cycle as a standard. Since that time 
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the practice of heating the feed-water by live steam 
abstracted from the engine cliiring expansion, known 
as ” bleeding,” has been developed, resulting iii 
considerable economy, but to this case the Rankine 
cycle docs not apply. The practice is also adopted 
of reheating the steam after a partial expansion, a 
process wdiich can be repeated once or more, after 
which the steam is expanded to the back pressijrc, 
but it would be stretching the definition of the 
Rankine cycle to apply it to this case. Further, 
these feed-heating and reheating cycles can be 
combined, and the question arises, can a standard 
of comparison be defined that will meet all 
cases ? 
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It is siibiiiitird tliMl the following exttMided defini- 
tion can 1)(-' applied to all <'a^es ; 

It is assumed that all the eom])onent parts of 
lh(‘ steam plant are ])erf('ct, and that there are no 
hisses due to initial (oudensa ticm, h-akage, radiation, 
or e( •nduelion, aixl that th(*r<.' is no clearance in the 
cvhnder. The leed-water TXsjuired is taken into the 
l)oih‘r at the exhaust temperature, and its tcnupcTa- 
lurc‘ gi.idiiall ' raised until that corresponding to 
saturated sl<;am is reached. St(‘am is then formed 
al <on-t.iiit pressure until dry saturated steam is 
pr(idu(e<h alter \vlnch, if the steam is to he snpier- 
heated, heat IS addeil at constant pressure and at 
in< leasing tem|)eratnre. until the recpiired teinpera- 
tm(- ot supt rheat is reached. 'The steam is introduced 
into the cylinder at I'onstant pressure, displacing the 
piston, and ])erforming external work eciual to the 
absolute juessure multiplied by the volume swe])t 
thiough bv the piston up to the point f)f ciit-oft. 
r»(‘\’ond that point e\]»ansion takes placi* adiabatically, 
doing work until any desired pressure is reached, 
when the steam is reheateil at constant pressure to 
an\ desired tcmipeniture whence adiabatic ext>ansion 
takes place ; such relu*ating y^rocess can be repeated 
as often as desired. h'inally, the steam is exymnded 
adiabatically until the tem])eratnre of saturation 
('orresponding to the boiler yirossurc is mtd. h'roin 
this point, rilhrr adiabatic expansion continue.s doing 
work until tlu' yiressure in the cylinder is eipid to 
lh(' back pressun* against which the engine is working, 
ot' the steam is exymnded so that a portion of the 
he.at is tninsferred to the feed-water in such a manner 
that at evt'iy temperature the amount of heat so 
transferred is 0(|ual to the increase in water-heat at 
that teinyierature, until the prt'ssiire in the cylinder 
is etiual to the back y^rcssure against which the 
<‘ngine is working. The steam is then comy>leiely 


[Dkckmbkr 20, 1924 

exiiau.sted from the cylinder at constant pressure 
corre.sy>onding wdtli the lower limit of teirtpcrature, 
work being ilone on the steam by the engine during 
exhaust, ccpial to the absolute back pressure multiplied 
by tin* total volume swey)t through by the piston. 
The steam is thus removed from the cylinder and 
the cN^cle is comy)lete. 

In y^racticc, the following main cases occur resulting 
from the omission of one or more ot the factors of 
the comprehensive dciinition : 

(1) Saturated steam wdtli simyde adiabatic ex- 
yiansion to the back ynessnrc. 

(2) Suyicrheated steam with simyde adiabatic 
cxymnsion to the back ymcssurc. 

(3) Snyierheated steam wdth one or more reheats 
with final adiabatic c.xymnsion to the back pressure. 

(.y) Saturated or snyjerhcated steam wdth feed- 
liealing expansion to the back pressure. 

(5) Suy)crhealcd steam with one or more rehenis, 
ami final feed-heating expansion to the back pressure. 

1'he thermal efficiency of any heat engine is defined 
as the ratio of the heat utilised as work to the heat 
SLiyjydietl. Capt. Sankey gives some worked-oul 
examydes to illustrate the method, and makes use 
of the IVIolher chart and of Callcndar’s Fahrenheit 
Steam Tables, lie also includes ‘tables of results of 
a large number of other calculations for different 
cases, and iiicliicles among these one illustrating the 
Benson cycle, in which steam is generated at the 
critical teinyieraUire (706" F.) at a y^rcssure of 3200 lb. 
per st|. inch absolute. For comy^arison. the thermal 
efficiencies of a gas engiTie and of an oil engine have 
also been worked out and arc included in the tables. 

C'apt. Sankey’s memorandum gives some idea of 
the arduous task which the Committee has had to 
face, and the linal recommendations will be wclcomctl 
by the engineering y^rofession. 


Parker Plant for Low Temperature Carbonisation. 


’l’'ri'!N"I'l()N has already been directed in Natitrk 
(S(‘y)leinber 20, yi. .y.| i ) to the Cloverninent offer 
to test at y)ul)lic expense aj)proved yirocesses for the 
carbonisation of coal at low t cm yx'ra lures, 'fhe Low' 
'rein]>('rature ('arboiiisation C'oinpanv, Jdd., has been 
<|iiick to submit f(jr test the standard unit of “l^irker” 
ydaiit inst*dled near Barnsley at Barugh (locally yno- 
nounccil “ liark," it may be added for the enlightcn- 
inciit the uninitiated). 'I'he i)ey)artment of 

Scientilu' and Industrial Research has iiow' issueil a 
reyuut of the test made in July last, d'he Director 
of huel Research in a prefatory note emyihasises that 
the reyxnt is on technical results only, and that no 
attempt is made to ymmounce on the commercial 
possibilities of the plant.” 

I he loal is carbonised in vertical iron tubular 
retorts, o ft. long and of a\’erage diameter of 5 in., 
the retorts being cast in grouyis of 12 assembled in a 
setting of 32 grouyis. 'file setting is heated by the 
gas made, ami is equipy)ed with closed chandlers 
below the retorts to receive the coke after carbonisa- 
tion. and allow it to c(k>1 without quenching and 
consequent eontamination with moisture. Such a 
setting was designed to hav(\,a throiighynil of 30 tons 
of coal yx'r day, and in the test, lasting two days, it 
was I'lnmd that this ckiiin was substantiated. 

The coal cmy^loyed was “ Dalton Main,” with which 
thr I'uel Research Station had already considerable 
experience. It was a washed .slack, fairly dry, con- 
taining 3 yier cent, only of ash — a low ligurc for com- 
mercial supyilies of coal. The yields of yiroducts per 
toil of LHial as chargetl were : 

('oke .... 13-02 cwt. 

Das .... 3()2o cub. ft. or 39-6 therms. 
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. t 8*02 gallons. 

. , 1*78 gall, yielding 1-39 gall, of 
reliiied product. 

. 2O gall., equivalent to 13-33 
of ammonium suly'ihate. 

The coke yjroduced, the rey)ort states, was of suitable 
size, not friable, contained little breeze, and only 
4 y>er cent, of volatile matter. It successfully with- 
stood an ciglit'day railway journey to the h'liel 
Research Station, was readily ignited in a household 
grate, and gave a good hot fire. Tt would ayiyjcar, 
therefore, tliat the claim that the process produced 
a smokeless domestic fuel was substantiated. The- 
analysis showing a volatile content of some 4 yier cent, 
raises a doubt as to wdiether tliis fuel will develop the 
** cheerful blaze ” which is so attractive to lovers of a 
coal tire, and contributes so much to speed of ignition. 

The yield of tar was high, and chemically it was 
of the ” low temperature ” cliaracter. The yield of 
crude motor spirit was moderate, but the refining loss 
and conseipient cost was considerable. The (.yuaiitity 
of ammonia recovered per ton was good for low' 
temy^erature practice, though low judged by existing 
carbonising p’*actice, w-hilc the lic|uor obtained was 
.so dilute that it is considered doubtful whether 
recovery was commercially justifiable. 

'J'hc whole of the rich gas made w'as employed in 
heating the setting, supplemented by some producer 
gas specially generated. Compared with modern 
carbonising practice, this is a high fuel consumption, 
and it is pointed out in the report that a reduction 
could be effected by better design of the plant. The 
loss of this rich gas is more serious commercially, as 
the gas is the most valuable and least speculative 


Tar 

CTnde Spirit (motor) 
Idiyuor . 
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by-product of low temperature carbonisation. It may 
be assuii;ed that the gas will eventually be put to 
some better use than heating the setting, for otherwise 
the nnancial burden of the process would have to be 
carried entirely by the coke and the tar and light oil — 
conditions which" do not hold promise of smokeless 
fuel at a low price. As regards the economics of the 
process in general, though the report expresses no 
opinion, the data given as to plant and labour do not 
.suggest low costs when compared with those of current 
carbonising practice. 

Tl»e general impression which the report conveys 
is that the process yields a carbonised fuel regarded 
as meeting domestic reejuirements which wull probably 
})rove costly per ton, and the scope of the procg.ss will 
de])en<l on whether the general public will be prepared 
to pay the ]>rice for such smokele.ss fuel in onler to 
ayoid the atmospheric ]>ollution following the u.se of 
raw coal. H. J. H. 

Applied Science at the University of 
Brussels. 

Jiighly successful celebrations in connexi<m 
^ with the nftieth anniyersary of the founding of 
the Applied Science Sciux^i of the riiiversity of 
Brussels were held in the latter half of November, and 
were attended by the King of the Belgians, wdio 
receivefl the foreign delegates, and also by the Duke 
of Brabant, wdio laid the foundation stone of a new' 
buikling w’hich will continue tJie developiiicnt of the 
l uiversity, TJie city of Brussels and private donors 
have contributed largely to 1hi.s .sclieme, a.s also the 
American (.'ommitlee for the relief of Belgium. 
(Ireat progress has been made in the buildings for 
pure and applied science at Solbosch, on the outskirts 
of 1 Brussels, where, with ample .space at dispasal, it 
has been po.ssiblc to erect a very fine block of buildings 
in the form of a hollow scpiarc. 

Physics and chemistry are very well housed and 
cquippefl, and especial care has been taken to provide 
a number of small rooms for research work. The 
electrical engineering laboratories are remarkably 
well planned, and especially so as regards the arrange- 
ment of their numerous powder circuits, which are 
carried round the w'olls bclow' the windows and are 
protected by wire grillages. Fhese circuits are 
connected to "a number of panel units also completely 
enclosed and provided with the usual resistances, 
switch gear and measuring instruments all connected 
up in such a manner that students can readily trace 
out the various circuits, to which access is gained 
bv numerous doors. 

'rhe main laboratory for investigating the strength 
and other physical properties of materials is chielly 
notalde for a line ecphpmcnt of Ainslcr testing machines 
housed in a spacious room provided with an over- 
head crane, and there are also a considerable number 
of accessory instruments for measurement and cali- 
bration work. A special photo-clastic laboratory is 
•also arranged for in connexion with this department. 

The laboratories for technical thermodynamics 
and hydraulics are now in course of equippient and are 
on a large scale typical of continental views of such . 
matters, and, like the other laboratories, have well- 
lighted basements with considerable head room, an 
iirrangemcnt which is especially convenient for steam 
plants and machinery dealing with the flow of liquids. 

In connexion with the celebrations, a number of 
scientific and technical addresses were given, and 
numerous other functions were* arranged by the 
Government, the University, and the civic authorities. 

' E. G. C. 
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I University and Educational Intelligence. 

AbkuokivX. — T he University ('ourt has appointed 
Dr. A. Bowman to tlio lecturosliip on the .scientinc 
study of fisheries, in sncces.sion to Dr. W'cnnvss 
Fulton, resigncf I. 

Prof. A. Findlay has proceeded on leave of absence 
to the United States, Avhere he will act as substitute 
professpr of cheini.stry at Iceland Stanford rnivcr.sity 
tor tlie next nine months. 

Cambkidge. — The report of tlie J^otanic (harden 
Syndicate refers to continued linaiicial anxiety despite 
the generous support of Mr. Reginald ( ory.‘ A pro- 
spective legacy from an old friend of the '( harden is 
referred to in tlie re])ort at her .special reijiiest in 
order that it may .Mimidale others to follow' her 
exccllent example. In the recent death of Mr. R. I. 
Lynch, Curator of tlie Garden from 1879 until toki. 
a link with the past has been snapped. One item of 
intere.st in the report is the excJiangc of shrubs from 
the Garden for birds from the Zoological vSocicty of 
T.ondon, tw'O pairs of mandarin ducks having been 
recen t ly recei ved . 

The John Jfornard Seely IVize, formerly given for 
an essay in aeronantic.s, is in future to be awarded to 
the candidate who does best in aeronautics in the 
Mechanical Sciences Tripos. 

Kdin BURGH. — S ir Richard Lotlge, who has been 
Dean of the Faculty of Arts for tliirteen years, 
has resigned this ofhee, and the Faculty ha.s eiceted 
Prof. K. T. Whittaker to succeed him a.s "D(?an. Prof. 
Hudson Bearc and Prof. Lorrain Smith have; been 
re-elected Deans of the I'acnlties of Science and 
Mcdi(.ine re.spectively. 

At its last meeting the Luiversity (-ourt, on llu 
recommendation of the Scnatirs, ’ appointed J)r. 
Claude B. Ker, lecturer in infective fevers, to be a 
senior lecturer, with a scat 011 the Faculty ofMerlicine 
and on the Senatus, and Dr. E. M. Horsliurgli, reader 
in technical mathematics, to be a member’ of the 

no 

Dr. J)ouglas A. Allan, at present an assistant in 
the Department of Geology, has been appointed 
lecturer in geology in Armstrong College, University 
of DurJiam. 

T.ondon. — The following doctorates have b 
awarded : — Ph,D. (Science), iMr. R. K. W. .Maddi.son 
(King s College) for a thesis entitled “ Part T. ; The 
action of light on chlorine water and a((iieou.s 
hypochlorous acid solutions; Part II.; Reitirda- 
tion and acceleration of certain chemical reactions 
by light of different wave-lengths ” ; Sachindranath 
Sen (Imperial College- -Royal College of Science) for 
a thesis eiititletl “ On the design of the Kew' pattern 
barometer.'’ 

We learn from the Chemiker Zeitiin» that iVof A 
.on I’arseval has been nominated to the newdy 
instituted chair of aviation at the Munich 1 'echnical 
Hochschule; and that Dr. Wilhelm Eitel, profe.ssor 
of physico-chemical mineralogy and petrography it 
Konigslierg. has been invited to the chair of mineraJogy 
at Freiburg-im-Brei.sgau.j^ 

Applications are invited from medical graduates 
for the Marks lectureship in applied physiology and 
the Sheridan fellowship in the University of Adelaide 
The applications, with testimonials, statement of 
academic qualifications, published researches and i 
recent photograph, should be sent before the end of 
January, marked outside “ Application for Marks 
Lectureship," to the Vice-Chancellor of the University 
c/o the Agent-General for South Australia, Australia 
House, Strand. W.C.2. ‘ 
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Iwiij.cjwiNii cl(iSL‘ly on llio announcement of a gift 
by Mr. O. ICaslman of fil)ont ^.000,000/. for ediica- 
tinnal pijr|)o>L*s, whicli was referred to in this column 
last week, came a messaj-e frf)m the New York 
( ( )rresponden t of th(‘ / tiu/'s anncjnncin^ a furth(*i 
mimilnenl i<ift to American education. It is stated 
that .Mr. |ames lb Duke, who is conm*cted witii the 
tobacco and w ater-jxnver industries, has created a 
trust fund of ai)oul .S, 000. 000/. for estal)Iishing a 
miiNersily in North ( arolina which will bpir his 
name. Should Irinity Collef^e at Dnrliam in that 
State* aj^ree* to cl«anj.^e its name* to I )uke I niv’CTsity, 
tin* trnste<‘s of tlie fund are autliorised to cxpeiul 
1,200,000/. in expanding and extendin^^ it, otherwise 
tliis Mini will be used to start immediately the 
building of the new* university. 'Phe trust provides 
that 20 i)er cent, of the income from tlie capital sliall 
b(‘ withheld until an additional 8,000,000/. has been 
contribntc’d from other sources. Other educational 
institutions, cluirc'hi'S, hcjspitals, etc., in North and 
South ( arolina will also benefit under the trust. 

.\ eAMCiii.i 'I has been issued by the J.ondon (nunty 
('onncil contaminj^ the lectures for teachers which 
have been arraiif'ed for the coming; year. Some of 
the ('ourses are repetitions of those p;iven durinj< the 
past term and announced in the handbo(jk of lectures 
issued last Alienist (see N.\m<K, August 30, p. 334). 
.\< w c'onr.si's include a seric\s on some of the public 
sc'ivices of London, each lecture of which is to be 
delivere<I by an authority. Among the lecturers are 
Mr. 'r. Ilanlie, of the (Jas Light and (.'oke ('o., on the 
mamif.ictur<‘ and distribution of gas ; Sir Alexander 
Houston, of the Metro])olitan Water Hoard, on pure 
water supply ; Mr. J. 11 . Hid<‘r, on electricity supply. 
Spc'cial singit* l(*('lures will also be given by Mr. W. H. 
H.aikerand Hrol. H. M. lloxby on pn^blems of tropical 
.\fiica and the political geography of the h'ar Last 
respecti\ (‘Iv, w'hile Di. ( yril Hurt is to deliver two 
courses of live lectures each on sub- and super- 
normal children. Harticnlars of the lectures can be 
obtained from the Count Hall, Westminster Hridge, 
London, S.IL i . 

.\ i the annual meeling on November 20 of the 
('arnegie (.'orpt)ration of Ntnv York, the president and 
treasurer ]nesented reports, and a brief statement has 
been printed in Siinuf. h'rom this account it ap- 
pears that the assets of the C'orporation on October i, 
io~M, were about 2 (j, 700,000/. ; this sum constitutes 
two trusts for the ad vanceineiit and dittusiou of know- 
ledge and understanding among the people of the 
Lnited States and in C'anada aiul other T^ritish 
Dominions restiectively. During the past year about 
2. (>00,000/. v\as paid out fiaun the former trust and 
alioiit 1 8, 000/. irt)m the latter. Noteworthy grants 
(approximately in ]M)unds sterling) made during the 
year w(‘re as follows : C'arnegie Institute of ihtts- 
bnrgh, 3,2(>5,ooo/. (the largest single grant made in 
th(' history of the Corporation) ; National Research 
('onncil and Naticmal Acatlemy of Sciences, 1,000,000/.; 
educational institutions in Kastern Canada, (>00,000/. ; 
Institute of h'conomics, 330,000/. ; h'ood Research 
Inslitult* (Stanford I’niversity. (.'alifornia), J.| 1,000/. ; 
Johns Hopkins Medical School, 400.000/. ; New York 
.\cadc*tny of Mediciiu*, 200,000/. ; .American Library 
,\.ssociatioii, 37,1)00/. ; Harvard ITniversity (for train- 
ing ]u'rsoniiel tor museum service), 20,000/. ; Institute 
of International Ldiication, 3(>,ooo/. ; Society for the 
Hromotion of haigineeiing ICducation, 22,000/.; 
Lniversity of ('alifornia (for the study of pyorrhea), 
17,000/. ; I’nion University (Albany ISiedicar College), 
10,000/. ; various agencies for insulin research, 
0000/. 
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Early Science at the Royal Society. 

December 20, 1677. Mr. Oliver Hill read ‘a w ritten 
discourse of his, about the method which the Society 
ought to take in their proceedings, much dilferent from 
w'hat they then f{)lk.nv(‘d. 

December 21, 1663. It was ordered that Dr. Merret 
and Dr. Whistler impure of some members of the 
College of Pliysicians .concerning the form of the 
warrant for bodies to be demanded from the sheriff of 
I London for dissection, and make report thereof. 

1664. I here were read three several accounts of 
the comet lateh^ seen, one by Sir Robert Moray, as lie 
observed it December 17 at Whitehall ; another sent 
from Portsmouth, as it was seen by the earl of 
Sandwich on board of the London at Spithead ; a 
third sent from Ireland, as it was seen at Dublin by 
Mr. Kearney and another gentleman severally. 

1671. Mr. Isaac Newton, professor of mathematics 
in the university of Cambridge, Avas proposed candi- 
date by the lord bishop of Salisbury. 

December 22, 1686. .\ paper of Dr. l*apin about 

shooting a spherical bullet by exhausting the air out 
of the liarrel was read, and the experiment showui : 
but by reason of the night the fall of the bullet could 
not be seen, and therefore the experiment was ordered 
to be made some other time [Earl of Carbery, 
president]. — Mr. Hooke ^ead his discourse concerning 
shells, etc., wherein he gave several material instances 
to prove, that there have been very great changes in 
the eatili’s surface, as of rows of oister shells found in 
a clilf in the Alps, .sea-sand and shells at a great depth 
in St. James's liekls, and the like shells observed by 
himself at a great liight from the .lea, in a cliff in the 
Isle of Wight. 

December 23, 1663. Occasion being given to dis- 
conrse of tormenting a person with the sympathy- 
powder, Dr. Wren related, that in the house of a 
kinsman of his, the experiment had been tried by 
him upon a servant, who had grievously cut her 
finger ; and a rag rubbed upon the w'ouiid being 
dressed with calcined vitriol, and put into the maid’s 
bo.som, her finger within a slu)rt time was cured. 
Whereupon he had taken tlui rag from her and 
Jieatcd it upon the lire, whilst the maid was sw^eeping 
the next chamber ; wdio, upon a sudden, ilung away 
the broom, and cried out for the pain in her finger ; 
wliicli being looked to was found very fiery ; upon 
which tliey cooled the rag again, and dressed as 
formerly, and within a tlay or two the linger Avas 
intirely cured. JMr. Boyle undertook to try this 
experiment upon a dog. 

December 24, 1662. Mr. Charles HoAA^ard Avas pro- 
posed candidate by ('ol. Tnke, Jind Avas j>re.sently 
chosen ; his desire being to be rather adimtted by 
scrutiny, than by the privilege of his birth. —Sir 
Robert Aloray and Mr. Hruce made .several relations 
of accidents Avhich had happened in coal-niiiics ; and 
Avcrc desired to give them in Avritiiig. 

December 27, 1666. It A\'as ordered ^ that the 

operator Richard Shortgrave, do for the future bring 
no bill of work done for the society without some 
avoncher, Avho shall be a curator of the respective 
experiments, about Avhich he shall have been 
employed : and that without such avoncher, no 
account of the said operator shall pass in council : 
Avith Avhich order he, being called w*as made acquainted. 
[This " operator ” Avould appear to have acted as such 
for ten years, .since at the expiration of that period, 
Ave read that it was ordered that “ the apothecary’s 
bill for the last sickness of the late Air. Shortgrave be 
paid by the treasurer, his AvidoAV having first delivered 
lip all the iiistriinients, utensils, etc., belonging to the 
Society.”] 
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' Societies and Academies. 

London. 

Royal Statistical Society, November i8. — G. Udiiy 
Yule : Tlic growth of population and the factors 
which control it. Prof. Verhulst’s law implies that 
Ihe percentage rate of increase falls continuously, and 
ill the simplest case is a linear function of the popula- 
tion at any moment. Verhulst’s work fell into 
olilivion, but recently and independently has been 
suggested by Profs. Pearl and Keed. If a population 
unaffected by migration follows such a law of increase, 
it can only be by the <leath-rate rising, or the birth- 
rate falling, or generally by the death-rate rising 
continuously rehUively to the birth-rate. The death- 
rate tends to increase with density of population, but 
in recent times in civilised States tliis tendency has 
been completely outweighed by lli(' progress of 
medicine, and the death-rate has fallen rapidly in 
sjnte of great increases in population, d'his suggests 
that, in recent times at least, the birth-rate lias been 
the controlling factor. If a population, subjected to 
constant death-rates at every age, grows in accordance 
with a law of the kind suggested, tlie death-mte tends 
continuously to increase ^t lirst slowly, then more 
rapidly, and then slowly again -owing to the increase 
in the proportion of the ol<l. The facts in general, 
in particular the very earh’ stage at which the fall in 
the rat(' of increase bcc(jnies apparent, suggest that 
the growth of population is a biologically self-regulat- 
ing process and that tlie regulation is highly sensitive. 
IVlalthus’s conclusion that the checks to population 
may be fairly resolved into misery and vice is an 
exaggerated statement of the casci. 

Royal Microscopical Society, November 19. — G. R. 
de Beer : 'Fhe hi.stology of the pituitary body. 'J'he 
anterior lobe of tlie pituitary body has been known for 
some time to contain cells of tw<^ markedly different 
kinds, and the problem has not been .solved as to 
whether these kinds represent distinct cell-types, or 
different stages of functional activity of one kind of 
cell. Critical fixation and staining with particular 
Komanowsky stains reveals the difference in staining- 
reaction between the two types of cells, and the 
interesting point that no intermediates ap] 3 ear, at 
least in the cat and the ox. Examination of the nuclei, 
the nature of the granular contents of those cells 
which can be proved to be active in secretion, and of 
the Gcjlgi apparatus, reveals variability. The «irgu- 
ment from comparison, however, and especially with 
the rabbit, where intermediates appear, and forms 
lower on the vertebrate .scale of evolution, suggest 
that the latter of the alternative hypotheses is true. 
Critical methods emphasise the distinctness of the 
recently recognised pars tuberalis.— Miss J. Latter: 
Pollen development in Lathyvusi odoratHs. The resting 
nuclei of the pollen mother cells of hathyrits odoratus 
exhibit a large nucleolus in w^hich a crystalloid, 
probably of protein nature, is constantly present. 
The reticulum is of a very granular appearance, 
becoming definitely thread-like daring ^napsis. The 
post-synaptic thread at first lies in large irregular, 
loops throughout the nuclear cavity, one loop always 
being connected with a deeply staining body in the 
nucleolus, possibly a modified form of the protein 
crystalloid. Seven loops of the thread persist, each 
comprising a pair of homologous chromosomes united 
end to eiifl, and they radiate from the centre of the 
cavity. The name hvoxonema is given to this stage. 
The arms of the loop become intimately twisted 
round one another, thus affording opportunity for 
exchange of segments betw^een the homologous 
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chromosomes of a pair. This provides a possible 
physical basis for the phenomena of crossing ovmr. — 
\V. N. F. Woodland : Some remarkable caryophyll- 
jeids from siluroid fishes of the Sudan. C'aryophyllx*us 
is of special interest as being an example of a mono- 
zoan cestode. Until last year, lt\ss than a dozen 
species vv'ere known, all very similar to each other. 
The new caryophylladds differ greatly from all those 
previously discov'ored and form a new genus Wen- 
yonia. Wenyonia differs from Caryophylkeus in 
having the .sexual apertures situated in the anterior 
half of the body, in the longitudinal extent of the 
uterus being as great or greater than that of the 
testes, in the vilellaria being medullary instead of 
cortical, and in .some other re.spects. 

Linnean Society, November 20. — H. A. Baylis ; 
Ceslodes from whales of the genus llakenoptera. Tlie 
lirst form referred to was the recently described Priapo- 
rcphalns Nybelin, a tetrabothriid in vviiich tlie 

typical suckers and auricular appendages of the scolex 
hav'e disappeared, and the scolex has been modifu'd 
into a bulbous “ luildfast,” wliich is buried in the 
lining of the liost’s intestine, (beat similarity exists 
b(*lween the scolex of Tetrabtithrius and that of 
Dinobothriuni, a genus usually referred to a flilterent 
group of ccstodes, the 'retraphyllid(?a. It was 
suggested that, through such forms as these two 
genera, the Cyclophyllidea and 'I'c-traphyllidea grade 
into each other. -J. R. Norman : Blind cav e-tislies. 
The known forms now number about sevimteen, to 
W'hich may be addcfl an undeseribed blind eatlish 
recently rcceiv'ed by the British Museum (\at. Hist.) 
from tile (biacharo ( nvxs, Trinidad. I'he cypriuo- 
dont family -•\mbIyopsida‘ contains eight speiii's 
variously <listributed in the United States, sev'en of 
which live permaiieiitly in subterranean v\alers, 
while one inhabits open streams. All have more or 
less degenerate ey(‘S, vvhit'.h are merely vestigial in 
five .species, in most of them .sensor/ papilke liave 
been developed on the Iiead and body to compensate 
for the loss of vision. The two blind lishes oceurring 
ill caves in (aiba belong to a marine family, the 
Brotulidac. Tii both the eyes arc vestigial and 
covered with skin in the adult, but small and well 
dcv'eloped in the young. The head is provided vvith 
small tactile appendages. The remainder of the blind 
cave-fishes •are all members of the order Ostario- 
physi, and occur in America and Africa. Tvvf) of 
them, belonging to the cyprinoid suborder, are related 
to the widely distributtMl genus Barbus ; tlie re- 
mainder are allied to various members of tlie sub-order 
Siluroidea (catlishes). 'I'he ('yes ]>resent varying degrees 
of degeneration, sometimes evim in the same sjjei ies, 
and accessory sensory organs are .sometimes dev elojied. 
The association 01 degenerate eyes with cavernicolous 
habits thus appears in several Very difTenmt families 
and in many widely separated regions of the world. — 
G. U. Stilwell and II. White ; Vyyiis lai^cnayius. The 
tree was raided from seed gatliercd by E. II, Wilson 
for the Arnold Arboretum, in 1910, at Tachien-lu, 
in the Province of Szc-chuan near the Tibet frontier, 
at a lieight of between 5000 and oooo feet. 'I'he 
original bush is now 9 feet high. The flowers arc red 
and white. Tlie leaves large, persisting on the ends 
of the shoots during the winter, and after a few years 
it fruits freely. The fruits become a beautiful golden- 
yellow by Christmas, and make a delicious jelly. 'It 
appears quite hardy in the South of England, and 
grows rapidly. 

Physical Society, November 28. — Biscussion, ar- 
rangctl jointly with the Royal Meteorological Society ; 
Ionisation in the atmosplicre, and its influence on 
the propagation of wireless signals. — -W. H. Eccles : 
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A l)ricf Jiislory of win'Ifss Icle^nipJiy ifi rrLation to 
citinospJu.rics, .irul ;in rjiitlujc (if the parts that may 
Ik* assi'^ic^l It) fJi/hat tion, the 1 tea visidti hiyer and 
it)iiic rcInHiioii is ('t’rtJiin fuels, siK-'fi as the 

errors t)l direeliori liiidin;^ at nit^ht, and liic success 
of lf)fitt-dislaii( <* transnussioii usinjj; short wave- 
leiii^ths, (.oiilirniatioii of tlui hypotliesis of an 

itaiiscd laver in tlur n[)p(.*r iitinosj)her(3.— C. Chree : 
A ImosplK't ic ionisation and its variaticjiis. I’or iri- 
stantaiH-oiis valiies it snilicfs to know tlie potential 
.^ladient and (.‘ithcr the conductivity or tlici vertical 
air-cartli current ; but in the ease of mean values 
a knov\led*^(* of all thrct' el(*nienls is necessary. In- 
fonnation as to diurnal \ariation is \'ery scanty, 
(‘\c(‘pt in the ( ase of potential jj;radient. 'the 
monthly values in tin* annual variation, and the 
hourly values in the daily variation, are (ixpressod 
as pere(‘nta{4es of tlu;ir aritJnnetic nusins. This is 
dt)ne ])artly bet ansc^ less uncertainty atfachos to 
relative than to absolute values in the case (^f all the 
eU'ctrical (‘h*rnents. Keferc’uce is made to some 
('onelu^'ions as to the diurnal variation of potential 
j^radient and tlu* exislenct^ of a sun-spot piTiod 
r(*c(‘ntlv arriv(*d at by Dr. I 5 auer and Dr. Mauchly. 
of the <’ar?!eKhe Institution of Washington. — K. V. 
Appleton : ( It'ophysic al inllnenc(‘s on the trans- 

mission of win’less waves. 'I'he vxiriabilify of signals 
may som<*times be attril)uted to the varying phase 
ami auiplitndi' of rays i(jnically refracted by the 
u|)per atrnosphen*. 'Tlu* diurnal v.ariation of such 
signals is described, and the' strotig night signals 
attrilmted to a lower atmosphere devoid of e.xcessive 
ionisation. 'I'he facts of wireless telegraphy shovv^ 
that the atmosphere exerts a vaiiable but u.sujilly 
favourable inllueiK'e on wave propagation. 'ITiis 
inllueiice may b<? interpr<*t(‘d in terms of ionic re- 
fraction (lu'cies), winch, to prevent excessive dissipa- 
tion, nuisl take pla<a' at levels snlhei<‘ntly high to 
make the mean free paths of the ctleetiv'c carriers 
large ( 1 . armor). - U. A. \\'ats(ui Watt : Atmospherics. 
'I'he results of an e.xaminatioii of the meteorological 
conditions prevailing at apparent sonrc(.‘S of atino- 
s])liorics, as locatt'd hy directioji finding, show that, 
t'ven with the limited data available, relations with 
t Inmderslorin jdienomena, p'lrecipital ion, or baro- 
metric minima have hi’en kaced in .S7 per cent, of 
.pio cases, distriluited ov er Luirope, the .M(iliterran('an, 
and Xortli Africa, 'fhe tracing of a "cold front" 
for forty hours over .jooo km. acro.ss Western Kurope, 
hy directional recording of atmo.spherics, is reported. 
- C'. d'. K. Wilson : fhe electric liek.l of a thunder- 
storm and .S'unc of its eltecds. A thniidcrcloud may 
be pu'tiiivd as having its upper and lower regions 
op])ositely ( harged, the positive charge being most 
commonly on the lower .side. The cloud lies at a 
nuxleratt* distance above the earth, while the fleavd- 
siile layer lies at pc^ssibly too km. above the earth. 
A lighining ilash ciuistitules a short-circuit, in the 
absence of which the charges may leak away to the 
earth and the Heaviside layer respectivady. Three 
possible causes (d ionisation are suggested : (i) The 
charges c^ii the cloud may ionise by induction at 
heights where the deirsity of the air is very small. 
An ordinary cloud may hav^e a sufficient electric 
moment to produce a similar effect, since this moment 
may be great even where the charges themsolv^es arc 
siiiall, provided that the charges are separated by a 
great depth. (2) Beneath a thundercloud there is 
an int(‘ii.se potential gratlient, producing a heavy 
e*u*th-air current ; the intensity of this current is 
hidden near the earth by the fact that part of it 
passes upwards through trees and the like. (3) The 
radio-active matter in the atmosphere produces 
/tJ-parlicles, the energy of which, under the influence 
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of the immense potential differences availaljle, may- 
be so great as to impart, to the particles a kinetic 
ina.s.s equal to the mass of hydrogen atoms.— S. 
Chapman: The evidence of terrestrial magnetism 
for the existence of highly ionised regions in tlie 
upper atmosphere. Balfour Stewart’s “ atmospheric 
dynamo" theory of the daily magnetic variations is 
described ; the earth’s pcjnnanent magnetic field is 
tlie magnetic held of the dynamo ; the atmosphere 
(undergoing small, but cxten.sive, motions owing to 
thermal or lidal caus(‘s) is the moving armature ; 
and jiarticular ionised regions in the upper strata 
correspond to the " windings " in which the induced 
currents flow, 'flu* variations of ionisation are the 
chief cause of the changes of intensity in the diurnal 
inaguctio variations, as lietwt'eii (lay and night, 
vviut(*r and summer, and snnspcTt inininuun and 
sunspot niaxininrn. Hence these chang(?s in the 
magnetic variations indicate the chang(^s in the 
ionisation (jf tlic atmo.sphcric regions concerned. 
There seem to be two modes of ionisation, both due 
to the sun, and affecting different regions; one region, 
ionised by ultra-violet radiation, is a practically 
vv'orld-wide layer, possibly at about kilometr(?s 
above the surface ; this is most intensely ionised 
directly under the sun iu.tlu^ sun-lit hemisphere, and 
the ioni.sation diminishes du/ing the night. The 
other region consists of the polar caps within the 
auroral zones, and especially tluise zones themselves ; 
this region is ionised by the impact of corpuscles 
emitted from disturbed regions on the sun’s surface. 


Camhridgk. 

Philosophical Society, November 24.— C. T. R. 
Wilson : 'fhe acceleration of /f-particles in strong 
electric fields such as those of thunderclouds. Ah 
electric fon'c of two-thirds of the sparking value is 
sulficieiit to give to a /!l-particle, travelling in air in the 
direction of the field with a velocity corresponding to 
20,000 volts, additional energy which exceeds by the 
equivalent of about to, 000 volts the average rate of 
loss per cm. of air traversed. As the energy of the 
particle increases under the action of the accelerating 
field, the chance of survival of the particle increases, 
and the critical magnitude of the field rc(iuirod to 
produce a resultant gain of energy cKininishes, reaching 
a limiting value for fast /^-particles of about 1000 volts 
per cm. In the strong electric fields extending over 
great distances associated with thunderclouds, the 
energy accjiiircd by /f-particles may reach extremely 
high values, aiTd X- or 7-radiation of correspondingly 
high frequency may be associated with them. 
Thunderclouds may thus be sources of " penetrating 
radiation." — (>. F. C. Searle : The determination of 
the freciuency of an alternating current supply by the 
vibration of rods. — F. W. Aston : Photographic plates 
for the detection of mass rays. The sensitivity of 
photographic plates to mass rays bears practically no 
relation to their seiivsitivity to light. Tlie process of 
improving the qualities of the plates by " .schumann- 
ising " is discus.sed and details are given of the pro- 
cedure so far found most advantageous. — E. B. 
Moullin : On . the current induced in a wireless tele- 
graph receiving antenna. — R. R. S. Cox : Note on the 
chemical constant of chlorine. — L. Bastings : The 
decay con.stant of radium emanation. By comparing 
the activity of two nearly equal sources of radium 
emanation, first separately, and later together, with a 
standard radium source, by the aid of a simple p-ray 
electroscope, the decay constant of the emanation has 
been deduced, X=o*i8o8 dayS or half-period 3*833 
days, with an accuracy of at least i in 500. — E. L. 
Davies and G. N. Livens : The kinetic theory of 
metallic condition. 
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Edinburgh. 

Royal Society, November 2 ^. — J. A. Eldridge : 
Note oil Prof. Whittaker’s atomic model. — J. Tail 
and W. F. Emmons : Tlie mechanism of massive 
movement of the operciihim of Balanns nuhilis. The 
interest of this movement lies in the fact that, in it? 
defensive reaction against any irritation caused by 
the lodging of an object on the opercular membrane, 
Balanus nuhilis makes forceful rotatory movements 
of the operculum, the elfect of which is to grind or 
crush the intruding object between the shell and the 
tergal plates. The pressure so exerted is very great, 
and yet there is no articulation of the opcrouluin 
with the shell involving the contact of solid bearing 
surfaces. The forceful movement of the operculum 
with the strong lateral pressure which it can exert is 
due to two factors : (i) the horizontal com]X)nent in 
the pull of the obliquely directed iibres of the power- 
ful depressor muscles, and (2) hydrostatic pressure 
within the fold of the opercular membrane on the 
opposite side, the internal pressure being found to 
reach so much as 430 mm. of mercury.- -T. J. Jehu 
and E. M. Craig : Geology of South Gist and Jtriskay. 
The outstanding feature in the geology of the region 
is the great belt of crushed aijd sheared rock extend- 
ing from north to south for a length of 22 miles along 
the mountainous eastern side of the island. The 
base of the belt is marked by an extraordinary 
development of flinty crush rock. This is succeeded 
to the east by sheared and crushed gneisses, my Ionites, 
and highly mashed gneisses. The gneisses within the 
belt and wc’st of it were originally of much the same 
characters and arc all of igneous origin, belonging to 
the Archaean Complex. Dykes of later age include 
olivine dolerites, quartz dolerites, and lamprophyres. 
The ice flowing in from the Minch was to some extent 
deflected by the mountains on the cast. The coastal 
features afford evidence of recent subsidence. — ^W. 
Saddler : The irreducible system of concomitants of 
two double binary (2, r) forms. The problem of 
finding this system, wdiich is theoretically knoun to 
exist, is here solved by Gordan’s method of trans- 
vectants. Hitherto the only system for two or more 
given (;w, n) forms which has l;een enumerated is the 
bilinear case when m = n — i . — A. C. Aitken : A scries 
formula for the roots of algebraic and transcendental 
equations. A series for symmetric functions of any 
number of the roots of an equation, of which 
Whittaker’s scries is a case. 

Sydnby. 

Linnean Society of New South Wales, September 24. 
— Mr. R. H. Cambage, president, in the chair. — ^A. J. 
Turner : Revision of Australian I^epidoptera. Lasio- 
campidac. The name Lymantriadae is adopted instead 
of Idparidse, on the ground that Idpans was pre- 
occupied by Scopoli in the Pisces and cannot be used 
in the Lepidoptera. The Euptefotidae, previously 
recognised as a separate family, are merged in the 
Bombycidac. One new species of Lymantriadae, one 
of Anthelidae, one of Saturniadae,*and one of Noto- 
dontidae are described. The natural position and 
classification of the J^asiocampidac are discussed, and 
all the known Australian species, 54 in number and 
referred to 12 genera, are completely revised. — K. J. 
Tilly ard : Upper I’ermian Coleoptcra and a new 
order from the Belmont Beds, N.S.W. Six specimens 
of remains of insects from the Upper Permian of 
Belmont are Coleopterous elytra — four small ones 
which appear to be ancestral to the Upper Triassic 
Ademosync and allies, one large one which is con- 
sidered to be an ancestor of the existing Hydro- 
philidae, and ond which belongs to the order from 
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wdiich the Coleoptcra arose, for which a new order is 
proposed, intermediate between the Carboniferous 
Protoblattoidea and tlie true Coleoi)tera. Two new 
families are described in the order Coleoptera, with 
two new genera and six now species. — -John Mitchell : 
(i) A preliminary reference to a new species of 
Elonichthys from the lower bods of tlie Newcastle 
Coal Measures. (2) h'urther reference to the 
occurrence of AI crista plcbeia Sowerby in New South 
Wales. (3) Eleven new siiecics of Aviculopecicn 
from Carboniferous rocks, Myall Lakes, N.S.W. 
These form an interesting addition to those already 
recorded from the Carboniferous and Permo-Carboni- 
ferous rocks of Australia. Their occurrence, un- 
accompanied by a single species known from rocks 
of similar age elsewhere, is of interest. 

Royal Society of New South Wales, October i. — 
Dr. C. Anderson, president, in the chair. — \I. B. 
Welch : Note on the structure of sonui Juicalyptus 
woods. An anatomical investigation of the structure 
of Eucalyjitus timbers may enable these woods, 
wJiich often resemble each other closely, to be 
identilied with greater accuracy. Thus there is a 
much gn'ater development of parenchymatous tissue 
in what are regarded as the more primitive Eucalypts. 
The species specially dealt with are F.. maculata. 
Hook., E. pilitlaris, Sm., and E. microcorys, F. v. M. 
In the latter, numerous oil globules occur, principally 
in the medullary rays. The presence or absence; of 
tannin, the form of the rays, and the arrangement 
of the wood ])arcnchyma are valuable diagnostic 
characters. — W. A. W. de Beuzeville and M. B. 
Welch : A description f)f a new species of Eucalyptus 
from southern New South Wales, 'llie new Eucalypt 
was found at an elevation of 4000 feet on the Main 
Dividing Range, in the vicinity of the Big Badja 
Mountain. The bark is characterised by the presence 
of large groups of oil glands, which measure up to 
0*25 mm. in diameter. — A. R. Penfold : The essential 
oils of Melaleuca eruhescens (Otto) and M. hyperici- 
folia (Smith). The former is a heath- like shrub with 
reddish purple flowers, whilst the latter is a handsome 
shrub with beautiful crimson bottle-brush flowers, 
and both occur in New South Wales. They both 
yielded pale lemon-yellow oils much resembling those 
of Eucalyptus, and w^erc found to contain cineol, 
a-pinene, dipentene, limotiene, a-terpineol, sesqui- 
terpene, etc. M, hypericifoHa yields the lowest 
quantity of oil and lowest percentage of cineol when 
growing near the coast in exposed positions, and the 
maximum yield of oil and cineol when obtained from 
moist rocky situations on the mountain ranges. — 
W. R. Brown and W. S. Dun ; Tlie stratigraphy of the 
basal jiortion of the Permo-Carboniferous system in 
the Hunter River v^alley. The discovery of a fossil 
identified as Enrydesma hohartensc in mudstones at 
the top of the Lochinvar shale indicates definitely 
that this must be regarded as the basal member of 
the Lower Marine division of the Permo-Carboniferous 
strata in the Hunter Valley, as originally suggested 
by Prof. David. — E. Cheel ; Notes 011 Melaleuca, 
with descriptions of two new species and a new 
variety. Four of the species somewhat resemble the 
common Swamp Tea-tree (Melaleuca ericifolia) and 
have been previously confused with it, but certain 
structural characters, the geographical distribution, 
and chemical evidence distinguish them. A species* 
somewhat resembling a Mountain Bottle-brusli is 
described as a new species. It is fairly plentiful in 
the south coast districts of New South Wales. A 
new variety is also described from the Port Jackson 
rlistrict, having been found to have distinctive 
characters from the plants originally found in 
Tasmania. A species from the northern parts of the 
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State is also raised to specific rank, as it lias very 
(lilferent characters from the I'oad-fiax-leaved Tea- 
tree with which is lias previously been confused. 

ViKNXA. 

Academy of Sciences, (Jctf)bcr 23. — i\. Stosius and 
iC. Philippi : (hi the action of aniinonia on the er»ters 
of citraconie acid, inesaconic acid, and ilaconic acirl. 

-A. Kailan : On the ('heinical eftecls of peiietrating 
radinni ratliation on potassium bicliroinate, potassium 
cliromatc', and potassium permaufianate. — H. Handel- 
Mazzetti ; 1 h'seriptions of new C hinese jilants in the 
eeiMM'a ( arpinus, PodojihyJlinn, hdirelia, .Si i crocary um, 
d’li^onotis, Oiiosma, (\To])v*‘'ia, tVnlasacme. - -L. 
Abolin : 'flu* inllucm c of cheiniials on colour change 
in fish. '1 he action of infundin and adn'ualin on tlie 
nu'Iano- and xantho-jilioiLS of the minnow Jdioxinus. 

I he assninplion of male erythro-phore colouring by 
femali s treated u i 1 h infiitiflin. - l'\ Brotherus ; 

New ( hiiu sf? mosses from the I landei - Ma//etti 
expedition. 

.\o\ ember (). \iol(‘<'.nIar (ompounds of phenols. 
IV. (i. Weissenberger, I'. Schuster, and K. Schuler: 
'the behaeionr of binaiA' svstems with ]>heno! aiul 
])lienol-et hers. \'.- -(i. Weissenberger and h'. Schuster : 
\'.ipoin‘ pre.ssurc emwes. 

W.NSJII.NCTON. 

National Academy of Sciences (Proc. Vol. to. 
No. 10, October). -I*. \V. Bridgman: Some projiertie.s 
of singb* metal (lystals. C'rystals of zinc, cad- 
mium. Iiismuth, antimonv, tellurium, and tin 
were t*.\amined. Some interesting R‘snlts are as 
follows : zinc, linear e-oni press! bili tv is nearly seven 
times as gn'at parallel to the rotational axis as 
])erpendicnlar to it. and ('leidrical resistance decreases 
under pressure, 'relhirium, linear compressibility 
parall(‘l to, and thermal exjiansion along, tlie axis arc 
negatiN'e. ICIei t rical n\sistance, except for antimony, 
is greatest across tlie plane of easiest cl(;avage or slij). 
(‘adininm Ibrms two polymorphic forms at C. 
under pri'.ssnres of 3000 and booo kg./eni.^ — A. 
Noyes and 1 1 . \V. E.still : Ivtieet of insulin on tlic lactic 
fenneiitatioii. Insulin increases by 20-23 per cent, 
the anifnint of ar id prodnei'd from gluco.se by l.aclo- 
hacilUis It is hoped tluit work on these 

hues will aid iu standardising iusuliu ^ireparatious.— 
M. Bogert and Al. Chertcoff : A new group of dyes 
from ptiison- gases through the 2'aminothia/.oIes as 
intcM'iuediates. 'J'he prejiaratiou of thiazole dyes of 
IhudnuM* \'i()lel riiese substances dye silk, 

wool, and mordanted cotton a green tint similar to 
inalaeliite green, but bluer and more dull. They are 
fugitive in direct .sunlight, d'he poison gases used 
were dichloro ether, chloroaeetone, ami ehloroaccto- 
pheiioiie. — .M. Bogert and P. S. Nisson : (1) The 
synthesis of t('rephlhal green and terephthal brilliant 
green from eymene. I'hese new' dyes, compared with 
malachite and brilliant green (Iriplimiylmeihanc 
deriv'atives), dye wool and sibv a yellower green, 
d'hey compare faxourably in tinctorial power and 
fastne.ss. (2) Further experiments in the iiclcl of the 
terepJithalic ackl derivatives.- * K. M. Wilson and W. J. 
Luyten : A statistical discussion of .sets of jireciso 
astronomical measurements (IV.) ; the ma.ss-ratio in, 
binaries. 'I'lie apparent eliistering of mass-ratios 
about unity is proliably due to obsciwational selection ; 
'zho actual association may not be materially different 
from random mating. — IT. Shapley : Note on the 
thermokinctics of dolichoderine ants. The speed of 
ants varies with changes of temperature. AVlien the 
temperature was under control, maximum speed was 
attained by one species of ant, Tapinoma, at 36"* C. 
Through a limited range of temperature, the speed- 
temperature ratio is constant. 
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' Twentieth-Century Universities of England. 

“ I ^NGLAND^ which till lately has had but two 

J ^ universities in the proper sense of the word, 

will have a dozen, and perhaps the United Kingdom 
will have a score.” So prophesied Sir John Seeley in 
1887. By 1909 this forecast had been proved approxi- 
mately correct : the reali.sation of projects now jxmding 
for raising the University Colleges of Nottingham and 
Reading to the status of full universities would com- 
plete its fulfilment exactly. At present haigland has 
ten universities, all of which, except Oxford, ('aml)ridgc, 
and London, were constituted in the first tem years of 
this century — thirty years after tlie de(*iule (iSyr-Si) 
within wliich were founded nearly all the colleges in 
which they had their origin. 

Tlic first year of the twentieth century saw tlji‘ 
granting of a charter to the UnivTTsity of Birmingham 
(the ])i()nccr in iMigliind of the unitary teaching or 
single college " tyjx*) as the result of zealous and 
persistent efforts on the part of a group of ])rogri‘ssive 
ediK'ational politicians under the Icadcrsliij) of Mr. 
Joseph Chamberlain. In 1903 the Lhiiversities of 
Manchester and Liverpool, and in r904, Leeds, re- 
ceived their (‘barters, superseding the (‘barter of 1880 
by which the Victoria Univ(‘rsity was founded as a 
federal instituti(jn. Ten years later, Lord Tfaldane said 
of the Ord(;r in (buncil (‘()ns(‘nting to tlu* ( harters for 
Manchester and Liverpool : “ The date of this order is, 

T think, a memorable one. Tt gave State recognition 
to a new policy. . . . 'rh(i prin(;ii)le was accepted that 
the number of the ICnglish Universities was to be 
increased, and their liead(juarters were to be in ( ities.” 
Next came tlie University of Sheffield , in 1 905. Tn 1 (908 
a charter was granted under which the University of 
Durham, founded in 1832 under ecclesiastical auspices, 
was re(X)nstituted as a federal university, with a New- 
castle division consisting of the (\)llegc of Medicine 
and Armstrong College. The youngest of this family 
of seven is Bristol, which rtxuaved its charter in i90(). 

Tliis remarkable activity in universil\'-making is 
attributable in no small measure, as Prof. Newton has 
lately p(finted out,^ to the dis(aissions whicli ]wecedc(l 
the reconstitution in 1900 of the University of London, 
consolidating, as they did, public opinion as to what 
a modern university should be, and stimulating the 
desire of the provincial university colleges to achieve 
full autonomy. Dr. A. C. Headlamps interpretation 
of this opinion may be usefully compared with Seeley’s 
pronouncement a generation before. “ A University^” 
wrote Dr. Headlam in “ Universities and the Empire,” 

“ ought to be an autonomous self-governing corpora- 
tion, with a constitution of such a character that the 
influence of broad-minded learning may be supreme. 

' “ The Universities and Hdurational Systems of tlic limpire ” (Collins, 
1924). 
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Jts aim .shonJil bt* the crcalion of intellectual life and 
I lie j)r(»nir)tion -of tin; Jiiglit'st form of teachiii'^, side by 
^idc with orifmiil rescairh and investii(iition.’' Seeley, 
in the course ol an address delivered in the Town Hall, 
I>iniiin;diam. in iScSy.said: “ Modern civilisation needs 
;i vast timiutitv of science : the demand for trust- 
v\(»rt.liv knowledge. scientifi(\ sanitary, technical, 
e( onomical, political, liistorical, moral and rclij^ioiis, 
ri.ses with* iireeney from th(‘se great towns. ... It is 
a demand lor knowledge, not for training. It is not 
[iiadc if) (he interest of the young. It calls for instiLii- 
lion‘» by whif li the wliole scii'Jice of the age may he 
brought within the reacli of all, young and old alike ; 
in short, it calls not for new s'chools or new colleges in 
tin* Oxford and ('andjridge sense, hut, in the strictest 
sense of the word, for new universities.*^ Oenerous as 
were Seeley’s aspirations, the italicised wmrds in the quo- 
tation from Dr. Ileadlam (not italicised in the original) 
indic ate a notidile advance sinc'e Seehw’s day in current 
conceptions of the functions of a university. We <‘an 
now say tliat the discovery of new knowledge and the 
extension of intellectual fields whic'h follow^s from it, are 
fin essential part of uni\'ersity life in all departments. 

If one looks liack to the cin'umstances of the founda- 
tion of the colleges in which the twentieth-century 
universities originated, one is struck by the fiKd that 
they began in most cases as scienc'e colleges. Arm- 
strong ('ollege, Newcastle-on-'Fvne (iiK'orporated in the 
University of Durham in 1908), w^as founded in 1871 
as the Durham ( olli'ge of Physical Science. Yorkshire 
('ollege. de.stined thirty NCiirs kiter to become the 
University of Leeds, was established as a College of 
Si'ience in 1874. lTni\'ersity CoIh*g;e, Hristol, began 
iis a ('ollege of Arts in 1876, hut the Merchant Venturers’ 
'rechnical ('olli’ge was as.sociated with it in 1876, and 
nipidly di*vi'loped. In 1S79 and the following year 
ri‘spe«'tively were founded, as Science ('olleges, Firth 
('ollege, Shetlield, and Mason ('ollege, Birmingham. 
Lastly, in 1881. University ('ollege, Xottinghiim, w\as 
opened as a science college, and University College, 
Liverpool, obtfiined its charter. 

Of tlie various movements and events which contri- 
buted to the (‘stiiblishmeiit of these University ('olleges 
in siK'h rapid suci*i*ssion, and gjive them .so marked a 
bias on the side of science and technology, much was 
sjiid in the course of the jubilee celebrations w'hich took 
l>liice at the University of Leeds last week. Among 
them may be mentioned : the Mechanics’ Institutes ’ 
movement, whii'h fittianpted to stimukite and .satisfy 
the desire of industriid w'orkers for a knowledge of the 
grcfit disim'eries of science, the progress of thc.se 
discoveries and the rapid development of their appli(*a- 
tions to industry, the conseijuent inadequacy of the 
apprenticeship system of training engineers; the 
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Women’s Emancipation movement; the University 
Extension movement, the Exhibition of 1851 and, 
perhaps still more, the Paris Exhibition of 1867 ; the 
Elementary Education Act of 1870 ; the Schools 
hmqiiiry ('ommi.ssion, and^the Royal Commissions on 
the Universities of Oxford and (.'ambridge. One of 
the most powerful of the motives influencing leaders 
of public opinion at the time w^as that of providin''- 
scieiilific teaching for students in manufacturing towns, 
in order to enable England to maintain her position 
as the manufacturing centre of the world.” 

We should be sorry, however, to suggest that the 
claims of siaence in education must be presented to an 
educated community purely on utilitarian grounds. 
Few^ .scientific w^orkers would now^ advance that viiwv, 
and most would agree that in university w^ork the spirit 
of re.seandi should he that of the pursuit of knowledge 
for its own sake rather than for the profit to be gained 
from it. The principles upon which the chief modern 
industries are founded,** and the elements used for 
various purposes in manufacture, wen; almost all first 
discovered by investigators w'orking in university and 
other laboratories without any motive of industrial 
application befortj them. It is remarkable to note, for 
example, that not a single chemical element has ever 
been discovered in an industrial laboratory, and that 
the rare elements which are now of such importance in 
modern developments w'ould never have been thought 
w'orth consideration as a means of making profit in a 
man u factur ing w^orks . 

Lord Balfour referred very definitely to these aspects 
of science in a university in an eloquent .speech on 
December 15 at Leeds in connexion wdth the university 
celebrations there. “ Science itself,” hi? said, “ cannot .^1 
be pursued effectively in the .spirit of wealth acijuisition. 
To have applied science you must have pure science, and 
you will never get pure sciimce to be wdiat it might be, or 
knowdedge really furthered effectively, until those who try 
to further it are animated in the main, not by material 
gains, but by the joy of augmenting knowledge itself.” 

With a right balance maintained between pure 
and applied science at universities, there must also 
be something beyond mere technical efficiency in 
either, namely, regard for the humanistic aspects of 
all studies. The new humanism of modern science 
should not permit itself to be strangled by the cordage 
of over-speckilisation as has been the old humanism of 
classical learning; and if scientific studies are to exert 
their full influence upon our generation, students of 
them must be more than experts in their particular 
subjects — they must be human and social as well. 
Where this .spirit is combined with rich knowdedge 
and the desire to increase it, university training 
represents intellectual life at its highest and best. 



December 27, 1924] 


JVA TURE 


923 


‘i Elephants in American Art.” 

Elephants and Ethnologists. By G. Elliot Smith. Pp. 
viii + 135 + 52 plaU-s. (London: Kegan Baul and 
('o., Ltd. ; New York : E. P. Dutton and Co., i92.j.) 
3 53'. net. 

I N the book which is before us Prof. Elliot Smith 
luis rcv'crtcd to a subject upon which he enlarged 
in Nature some years ago (i()i5-i6). By bringing 
together under one cover tlie full evi^ 
dence upon which he relies in his 
argument, he lias endeavoured once 
for all to dispose of what lie calls the 
“ stereotyped form of criticism,’’ and 
finally to defeat those who do not 
endorse his views as to the Asiatic 
origin of certain items in the culture 
of Central America. He has suc- 
ceeded in producing a readable and 
interesting treatise which is* focussed 
upon a special hnture in the art of 
Copan, and he offers this confidently 
as a test cast: in support of his major 
and more generalised theory. Ifis 
argument is developed with skill, and 
he uses all his power as an advocate. 

But his handling of a inuch-deliatcd 
and still debatable problem is, un- 
fortunately, marred by frequent re- 
liance upon dogmatic assertion. The 
Bellman’s axiom, ‘‘What 1 say three 
times is true,” may serve to limit 
discussion during a Smirk - hunting 
expedition, but is unlikely to be 
acccyited as finally convincing in 
scientific deliate, and serves rather to 
stimulate than to allay criticism. 

Prof. Elliot Smith’s doctrine would 
have gained strength, and possibly ad- 
herents, had he urged it less aggress- 
ively and devoted himself to the 
elimination of inconsistencies and to 
the more careful analysis of the evi- 
dence upon which he relies. ITis con- 
stant assertion that the case is 
proved, seems to suggest that further argument is 
needless. In spite of that, after reading carefully his 
in many ways able “ discussion on one sharply defined 
issue,” one still feels that scientific proof of the main 
hypothesis is yet to be found and that the problem 
remains unsolved. 

The main discussion centres upon certain zoomorphic 
designs carved in relief upon the famous “ Stela B ” 
at Copan in Honduras, designs which Prof. Elliot Smith 
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I asserts represent the heads of Indian elephants, and can- 
' not reasonably be mistaken for anything else (Fig. i). 
Others have urged that these conventionalised animal 
themes have been derived from earlier attempts to 
represent indigenous faunal t\ pcs, c.g. the macaw, the 
tapir, etc. ; while, tjuite recently, Dr. II. O. Forbes 
has foH'ibly urged that tlie animal fancifully rendered 
is a cephalopod of some sort, possibly modified through 
fusion of this motif with, the macaw theme. 

A C 


To Prof. Elliot Smith the design in question represents 
an “ unmistakable Indian elephant ridden by an equally 
characteristic turbaned mahout ” (p. 5). This being 
stated as a fact should end the discussion ; but several 
points of importance call for further inquiry. Prof. 
Elliot Smith himself allows that the artist, in his 
attempt to portray an “ elephant,” was “ unacquainted 
with the features of a living elephant ” and “ has 
mistaken its eye for the nostril and its car for the 



Fig. I. — Zoom»>rphic de.sij»iis sculptured on “.Slclu 11,” C«.)paii, Hoiuluras. (After Maudsla^.) 
Frniii Elephants .and ElhiioloKi.sl.s." 
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and he endeavours to explain away certain | and symbolic design, and that when symbolism is 


other features which are inconsistent with realistic 
rendiring ; and further (|). i\2) he refers to “the 
reniarkohle modifications effected in the form of the 
creature when the con\'entionalised ])i('ture is transferred 
to re.L^ioiis whe-re the animal itself is unknown.’’ And 
yet, on p. S9, in referring to tlie Copan “elephants,” 
he, indulges in the description “ so exact a re])re- 
sentation of an animal . . a palpable over- 
statement. 

'fli(‘ author lays considerable stress upon certain 
details of the “ elephant ” design. 1 fe says, for example, 
“ 'fhe exti-rnal ear (pinna) is also accurate as to size 
and shape” (j). 7) ; but this fidelity to actual shape 
is by no means clear, and the form of this feature 
actually varies in the foui representations of it (Fig. r, 
A, 11 , C, and D), rendering the term “ accurate ” a 
somewhat elastic, euphemism. Ife also refers (p. 7) 
to the ] 3 osition of the tusk as helping to rev(‘al 
the animal's “ iihaitity as an fndian elephant.” But 
where is the “tusk” in the ('oj)an sculptures.^ 
Are we to recognise it in the upjier one of the pair 
of patches of cross-hatched lines which occur on each 
side of the “ trunk’'? The niark(‘dly reversed curv'e 
of its outline seems to militate against this ; and, 
moreover, it beiomes dinicult to diagnose the lower, 
prarfirallv iilvntiral patch, which cannot well be another 
tusk arising half-way down the trunk. The treatment 
of the “ under surface of the trunk ” is also urged in 
support of the author’s identification. Does this refer 
to the lower reduplication of the “tusk” pattern? 
If so, its severe zonal restriction seems to involve a 
still furtlu-r dejiarture from realism. 

In regard to the figure of the so-called “ mahout, 
one reijuires some corroboration of the bare statement 
that this is a “ characteristic turbaned mahout,^' The 
attitude of the figure scarcely reminds one of that 
usually assumed by mahouts ; it may also be questioned 
whether the “ turban ” can rightly be designated by 
that specific term at all ; and it would have been of 
interest if Prof. Elliot Smith had given his reasons for 
assuming that the “ elephant goad ” (even supposing 
that it is correctly rendered in the pictorial repro- 
ductions of the stela) bears any real resemblance to 
known forms of that instrument (Fig. i, B). 

On p. 27, in his criticism of Maudslay’s suggestion 
that the animal represented is probably a tapir (a beast 
with which the Ma)'a people w^ere familiar). Prof. 
Elliot Smith says, “Nor again is it credible that a 
craftsman so highly skilled in modelling (as the artist 
who fashioned this stela must have been) could have 
made so indifferent a portrait of a tapir as this.” But 
it must be borne in mind that this craftsman’s skill 
was largely applied to the production of a decorative 
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subjected to decorative embellishment, there is no 
limit to the conventionalisation of even a perfectly 
well-known animal form. The treatment in art of the 
Rhinoceros Hornbill in Borneo, and of the Wreathed 
Ilornbill in New Ireland, affords good examples of 
grotesejue and unrealistic elaboration of familiar bird- 
forms ; while the zoomorphic designs in the composite 
totem istic art of N.W. America, or the highly con- 
ventionalised renderings of the human form in New 
Zealand, the Hawaiian Islands, and elsewhere, illustrate 
the play of fancy in wdiat might have been realistic 
art, since the true forms wxrc familiar enough and the 
craftsmanship was of a high order. 

It seems probable that the so-called “ elephant ” 
figures on stela B arc designs which are not only 
symbolic and decorative, but have been arrived at by 
a fusion of attributes derived from different prototypes. 
Earlier representations of macaw\s. cephalopods, tapirs, 
or other indigenous aninuds may well have contributed 
elements in the I'volution of this complex hybrid design. 
Such examples of composite themes are very frequent 
in zoomorphic and other art d(;signs, and the results 
arc often as striking and unexpected as is the superficial 
resemblance to an elephant noticed in the Copan 
carvings. Once the dejjarture from realism has reached 
a fairly advanced stage, the proi'ess of conventionalisa- 
tion would tend to become accelerated, and the original 
prototype or prototypes may rapidly become almost 
unrecognisable. Moreover, the great exaggeration of 
some special feature in a once more or less realistic 
design, with a correlated diminution and obscuring of 
other features, is a common result of elaboration for 
decorative purposes. The semblance of an elephant’s 
trunk, for example, might easily arise from some 
hypertrophied portion of a totally different zoomorphic 
motif. 

What is needed befifre a final diagnosis of these 
Copan carvings can be arrived at, is an intensive 
comparative study of the art of the Mayas, and a 
collation of all those designs which appear to be related 
to the “ elephant ” figures. In this way the true 
affinities of the latter might be established through 
linked series of variations. Until this can be done, 
the real genesis and evolution of the “ elephant ” 
designs in the New World will remain obscure and 
debatable. Ri the long run, possibly, Prof. Elliot 
Smith’s hypothesis may prove to be justified, but that 
stage has by no means yet been reached, and, in spite 
of his confident and over-emphatic assertions, his case 
cannot be accepted as proven. In the meantime he has 
furnished a treatise which conveys a direct challenge, 
and has brought together and, in his own way, ably 
urged a mass of evidence in support of his diagnosis. 
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The book is worthy of serious consideration as a con- 
tribution Lo a debate upon a c(xnplex subject. Although 
in many ways attractive and stimulating^ the volume 
shows evidence (in misprints, premature assumptions, 
and other blemishes) of having been produced hastily 
and under the influence of a dominating theory, which 
has militated somewhat against calmly critical and 
unbiassed treatment of the theme. The illustrations 
are numerous and for tlie most part clear, and the 
details which have been brouglit together and have 
been marshalled with debating skill will prove of much 
value in the further investigation of an interesting 
problem, which must still be regarded as in a fluid ” 
state. 


Studies in Engineering History. 

The Neivrovien Society Jor the Study of the History of 
Engineering and Technology. Transactions, vol. 3, 
1922-1923. Pp. xii+140 + 21 plates. (London: 
Science Museum, South Kensington, 1924.) 20s. 

T he new volume of the Transactions of the New- 
comen Society fully maintains the high stand- 
ard reached in the two previous volumes. As studies 
in engineering history, the various con trilou Lions shed 
new light on matters of importance in industrial 
history, while tlie range of su])jects treated will make 
a wide appeal. The princ'ipal contents of this volume 
consist of six papers read i)cfore the Society. The 
first of these is a sketch of the work of Simon Goodrich, 
who for many years held an important post as the 
mechanical (mgineer of TT.M. Dockyard, Portsmouth. 
Making use of a mass of material deposited at the 
Science Museum nearly fifty years ago, Mr. Forward 
traces the connexion of Goodrich with Sir Samuel 
Bcntham, the elder Brunei, Henry Maudslay, and 
other engineers of tlie time. ^Goodrich was assistant 
to Bentham in 1799 when the first steam engine at 
Portsmouth was installed for pumping at tlie docks, 
lie also supervised the erection of BrunePs famous 
block - making machinery made by Maudslay and 
brought into use a short time before the battfe of 
Trafalgar. The Navy at that time wanted more than 
100,000 blocks a year. So far Mr. Forward has only 
given us the career of Goodrich up to 1805, but as he 
held office until 1831 the remaining documents should 
bring to light much of very great interest. 

Mr. Rhys Jenkins has already contributed to the 
Transactions a paper on the iron industry, and wc now 
have a sketch of the early history of steel-making in 
England. The period covered is roughly 1500 to 1750, 
that is, until about the time Iluntsmim introduced the 
manufacture of cast steel. Mr. Jenkins's researches 
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have had very fruitful results, for he is able to show 
that the cementation process originated in England 
about the beginning of the seventeenth century. As 
the president of the Society remarked in the discussion, 

it was flattering to think that, to the puddling and 
the Bessemer process they might now add the. cementa- 
tion process a s being of English origin . ’ ’ As an append ix 
to his paper the author gives some trans('ripts from 
some books of accounts relating to the iron and steel 
works of Sir Henry Sidney in Sussex and Kent in the 
sixteenth century. 

The three succeeding papers refer to widely different 
matters. Mr. Titley gives what might almost he ('ailed 
“ The Natural History of the Windmill " ; Mr. G. P. 
Baker is the author t)f a paper on Indian ('otton 
prints and paintings of the seventeenth and eighteenth 
centuries, while Mr. Brftwnlie gives a striking review of 
the early history of the manufacture of coal gas. The 
industry, which had its birth in a small lioiise in 
Redruth, has now grown into a key industry employing 
more than 150,000 men. Mr. Brownlie tells ns that 
the first gas water-heater was made so long ago as 
1825, and the gas stove was patented by Edwards in 
1849. Modern developments of these most useful 
applianc(\s date, however, from about 18(90. 

The last of the papers is by Mr. J. IL Hodgson on 
“ Sir George Cayley as a Pioneer of Aeronautics.” 
Though Cayley’s name does not appear in tlie 

Dictionary of Natural Biography,” he must not be 
classed among the forgotten worthies. He was a 
country gentleman of the Nortli Riding of Yorkshire, 
where he was born in 1773 and wliere he died in 1857. 
A man of the type of Edmund Cartwriglit, his claim 
to fame rests on his writings and experiments on 
mechanical flight and navigable balloons. Mr. Orville 
AVright indeed says that Cayley's articles in Nicholson's 
Journal of 1809-T0 ^^show an understanding of the 
subject of aerodynamics hardly exceeded b\^ any^ one 
except Lilienthal during the rest of the century.” 
When Henson proposed in 1843 to construct an aero- 
plane of 150 feet span, it was Cayley w^ho suggested 
that a better design would be to use three superimposed 
planes of far less span. Cayley’s ideas regarding air- 
ships were also sounch 

Besides these papers the volume under notice has a 
report of Sir Frank Baines’s lecture to the Society on 
the preservation of historic buildings, and an account 
of Savery’s work on the steam engine, b\^ Mr. jenkyns, 
being an amplified reprint of a paper (contributed some 
years ago to the Devonshire Association ; and also an 
hitherto unpublished letter from Faraday to Ampi^re 
pre.scrvedin the Staatsbibliothek at Berlin. The letter 
is dated 1821, the year Faraday made his memorable 
discovery of electro-magnetic rotation. 
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Huia Onslow’s Life and Work. 

Iliiia Ofisloh' : a Memoir. By Murid Onslow. Pp. 
viii I 247 r 5 pl.'itrs. (London : K. Arnold and Co., 

I 2 s. ()(/. lUt. 

J i\ the columns <jf \ati Rh: Prof. R. (\ ]\inncti wrote 
of lluiii Onslow ill t IT iiis death in J922 that his 
life “ was the wonder of those who knew him,” and of 
liis aehievernent that, fine as it was, “ finer still was the 
way in which it was won.” This volume tdls of the 
a( hie\’{‘nu*nt and j^ives an indirect but none the less 
true and riio\ in»; picture of the life. 

'rhe account of Onslow’s scientific work is clear and 
simple, lie obtained notable results in several branches 
of science. In genetics he studied the inheritance of 
coat -colour in rabbits and mice, with particular refer- 
ence to the microsf'opic distribution of pigment granules 
and to the ])henomena of albinism. lie also carried 
out a long series of investigations into the inheritance 
of wing-colour in Lepidoptera, more especially the 
heretiity of melanism in a number of species of moths, 
lie ga\’e much time to the study of the brilliant 
iridcst i nt r'olours of some insects, discovering, by means 
ol an cM cplionally careful microscopic technirjue, the 
existence of thin films of (hitin ox er certain butterfly 
.scales, cither lying flat on one another (like the skins 
of an onion) or .set on t‘dge (like the ridges of a ploughed 
field). 'The irirlesccnce of these sr ales was shown to 
b(‘ due to the interference effects ol the thin films of 
chitin and air, and the (olonr could lu; abolished by 
i-rsing the scales in liijuid of the same rcfractiv'e 
index as chitin, so that the air was expelled. In 
iridescent beetles no such structures could be found, 
and Onslow concluded lor Various reasons that a thin 
film ol substance showing selective metallic reflection 
was responsible for the colours. 

'I’urning to another branch of knowledge, Onslow 
was jointly responsil.fle (with S. \V. Cole) for the work- 
ing out during the War of a standard nutrient medium 
for bacteriok gical purposes, now widely used, and of a 
method lor the differentiation of typhoid and para- 
typhoitl strains, lie was also interested in protein 
chemistry, and was successful in solying the difficult 
problem of the (juantitative esti^jiation of the amino- 
acid tryptophane in casein. . . 

Perhaps the most significant of Onslow’s researches 
were those in what must eventually prove a fruitful 
field — the borderland between biochemistry and 
genetics, where lie was a pioneer. Here undoubtedly 
his thorough and patient investigation would have 
yielded triumphs had he lived longer, and here especi- 
ally it is to be hoped that his lead may be followed and 
his results extended. 

One line of investigation concerned the chemistry of 
coat-colour in rabbits, more especially of dominant and 
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recessive whiteness. It had been suggested that the 
melanin pigments present in hair were formed by the 
oxidation of the amino-acid tyrosine througli the action 
of the enzyme tyrosinase. Onslow showed that 
extracts from the skins of coloured rabbits contain 
tyrosinase and form pigment when mixed with a solu- 
tion of tyrosine, while extracts from the skins of albino 
rabbits (recessive white) do not form pigment from 
tyrosine. Albinism would thus appear to be due in 
this case to the absence of tyrosinase. In rabbits 
carrying a dominant factor for whiteness, on the other 
hand, extracts of the skin contain a substance which 
inhibits the production of pigment from tyrosine by 
extracts from coloured skins. The foundation of a 
genuine chemical explanation of one phenomenon of 
Mendcftan heredity was thus established. 

Again, Onslow found that the production of melanin 
in the black markings on the \yings of the Cabbage 
White butterfly had a similar cause. There is no black 
pigment in the pupal stage ; when there is access to 
the air, tyrosine is oxidised to melanin by the action of 
tyrosinase. 'I'he distribution of pigment was shown to 
fie due to the kx'alisation of the precursor, tyrosine, not 
of the enzyme. 

A third example of this kind of work was the study 
begun by Onslow of the inheritance of a metabolic 
pe('uliarity of the Dalmatian hound, and the correlation 
of this with the inheritance of coat-colour, etc. 

Tor a man of only thirty-one years this would have 
been a remarkable enough record of achievement even 
had he been in normal health and circumstances. Yet, 
at the age of twenty, he received an injury to the spine, 
while diving, which rendered him completely paralysed 
below the waist, and only left him partial use of his 
hands and arms. For the remaining eleven )'ears of 
his life he nc\er left his couch and was often in pain 
and sometimes in danger. As an undergraduate he 
had been interested w/tdely ratluir than deeply in 
many activities, in science, literature and art, in 
mountaineering, hunting, and other sport, and the 
accident seemed not to check but rather to concentrate 
his energies. Resolutely and courageously he took up 
the serious studies which led to the work outlined 
above. He conquered untold difficulties by his im- 
mense determination, learning to perform many details 
of chemical manipulation himself, and becoming 
a master of,, microscopic technique and an expert 
draughtsman. He jeept very wide interests outside 
his scientific work, and was the centre of a large circle 
of friends. In 1919 he married the fellow-worker in 
biochemistry and genetics to whom we owe the present 
volume. It will be valued by many who were his 
friends, and it may confidently be hoped that others 
also will be led by it to draw inspiration from a life at 
once tragic and triumphant. 
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Die Biogenen Amine und ihre Bedeutung Jiir die 
Physiologic und PcUhologie des pjlanzlichen und 
tierischen StoJJzoechsels. Von M. Guggenheim. 
(MonograpJiien aus dew Gesamtgebiet der Physiologic 
der Pjianzen und der Tieve, Band 3.) Zweite um- 
geurbcitete und vermehrte AuQage. Pp. viii -f474. 
(Berlin ; Julius Springer, 1924.) 4*8o dollars. 

The term “ Biogene Amine ’’ is employed by the author 
to denote a somewhat heterogeneous group of organic 
compounds occurring in the plant and animal world, 
the only common property of which is the pojsession 
of one or more amino, or substituted amino-groups. 
In the author’s opinion, all the amines in question may 
be produced in one of two ways ; either by synthesis 
from simple substances or by the break-down of more 
( omplex compounds ; as an example of the^former 
mode of origin he quotes the production of primary 
amines from ammonia and alcohols or aldehydes with 
subsequent conversion into secondary and tertiary 
bases, etc., while the production of amines by de- 
composition is exemplilied by the hydrolysis of phos- 
phatidcs, proteins, or the de-carboxylation of amino- 
acids such as is commonly brought about by micro- 
organisms. The first chapter contains a description 
of the general methods employed for the isolation of 
such amines, together with an account of their geneAl 
properties. The rest of the work is divided up into 
ten sections, nine of which arc devoted to compounds 
of known composition, while the tenth deals with 
substances of unknown constitution such as the active 
principles of the pituitary and thyroid glands. In the 
section dealing with phcnylalkylamincs, attention is 
directed by means of structural formulae to the 
comparatively close relationship subsisting between 
phenylethylamine and a number of complex alkaloids 
indicating a possible mutual inter-relationship between 
these substances. 

The volume contains a quantity of information 
concerning the sources, mode of preparation, physical 
and chemical properties, and, where possible, the bio- 
chemical and pharmacological significance of the sub- 
stances discussed. Not the least valuable feature % 
the very complete list of references at the end of the 
book, which covers the literature of the subject up to 
the beginning of 1923. For the verification of these 
references and much other valuable assistance the 
author gratefully acknowledges his indebtedness to 
Prof. Barger, of the University of Edinburgh. 

The Specific Heats of Gases. By Prof. J. R. Partington 
and W. G. Shilling. Pp. 252. (London ; Ernest 
Benn, Ltd., 1924.) 30^. net. 

Prof. Partington’s book is remarkable in that, in-’ 
stead of dealing generally with the properties of gases, 
it selects for fuller treatment the single property of« 
specific heat. In the case of steam, tables of funda- 
mental data are available, in which the numerical 
results have been subjected to a critical sifting during 
a period of many years and are at least approximately 
accurate. No similar trustworthy data for gases have 
been available hitherto, and the object of the present 
volume is to supply this gap. This has been done in 
part by means of new determinations by the authors, 
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but also by a criti 
which have been 

Sgures in order to „ . , 

As a result of this survey the eleven pages of ongum 
data of Tabic A are reduced to a single Taole B Ot 
molecular heats at atmospheric pre.ssure, Mvhilst the 
data of Table C, giving values for every 100° from 
to 2000® and 2300“, occupy six pages. 

Theoretical views arc touched on only lightly, as 
they have been of no real service in predicting data, 
and can only with difficulty be reconciled with the 
figures already available. The book is not intended for 
beginners, and the peculiar difficulties of the un- 
developed mind ” have not been considered in writing 
it ; it is, in fact, intended as a reference book for 
specialists, and its construction is such that it will 
obviously be*^ indispensable to all serious workers in 
this field for many years to come. The book is printed 
with unusually narrow margins, especially at the toj) 
of the page ; this gives to the pages the novel appear- 
ance of a ‘‘ high waist-line,” and is not unattractive, 
whilst it obviously permits of a better utilisation of a 
given area of high quality paper. 

Electricity and Magnetism for Advanced Students. By 
S. G. Starling. Fourth edition. Pp. vii + 612. (Lon- 
don ; Longmans, Green and Co., 1924.) i2.s\ Od. net. 

The rapidity with which physical knowledge is extt nd- 
ing at the present time must be a source of no small 
embarrassment to writers of the more advanced type 
of text-book. The progress in the subject of elect ricity 
during the twelve years which have elapsed since the 
publication of this book has been of such a fundamental 
character that it could not he relegated to additional 
chapters or appendices. A considerable amount of 
revision was thus ncces.sary if the new matter was not 
to be too obviously grafted on the original. It is good 
to find that Mr. Starling has recognised this necessity, 
and congratulations are due to him on the result, for 
Uie book is now’^ up-to-date^ yet still homogeneous. lie 
could not, of course, attempt to deal exhaustively with 
the electron theory and other juodern developments, 
but he has given a very useful survey of them which 
will serve as an excellent introduction to more detailed 
study, the more so as it covers the widest po.ssible field. 
For example, considerable space is devoted to the 
question of atomic structure, and an account of Bohr’s 
theory of the hydrogen spectrum is given. In con- 
nexion with the latter it may he pointed out that 
the generalised quantum specification was given by 
Soramerfeld in 1916 (not 191 1 as implied), but had 
been previously proposed by W. Wilson (1915). 

.. Altogether about one-fifth of the book is conccrnid 
With the newer developments of the subject. There 
is no doubt that the time was ripe for this revision, 
and the present edition is sure of an appreciative 
receprion from a wide circle of students. 

The Continent of Europe. By Prof. Liotud W. Lyde. 
Second edition. Pp. XV 4-456. (London : MacmiltSan 
and Co., Ltd., 1924.) 10s. net. 

The revised edition of Prof. Lyde’s well-known volume 
is in large part a reprint, with slight verbal changes, 
of the original work, but the chapters dealing with 
eastern Europe have been recast and rearranged. Here 


cal survey of existing data, 
recalculated froin the expeniDenlM 
hrlnir them all to a common basis. 
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Jind th(Tc stjaiMiicnts have been left that now reejuire j 
ernendation. c.i>. the sovereif'iity of liosnia (p. 146), 
and then* are a few surprising omissions, e.g. the 
Murnian railway. The treatment of Juirope by political 
unities has many advanta;j;es exee])t wda^rc the prin- 
( iple of self-determination has b(‘en allowed to run riot 
in the (-nation of small States. Tn such ea.ses Prof. 
Evde lias not literally adhered to th(‘ system. \ 

'I’he hook retains its merits and some of its defects. I 
It is not a text-lxiok to whic h the student can turn for 
full treatment of any part of hairope, and it contains 
many statermaits that mrd to be tested in the lif^lit of 
fa( ts and el(»se examination. In traeinfc ( ausal relation- 
ships the author not infrecjuently jumps steps in his . 
ari^ument, and this does not make the book any too I 
easy t(j read. On the other hand, he is nev<T comrnon- 
pla.( <• and mwer wearies his readers by tellin;^ him the 
obvious. Ev'ery ])ai;i; is stimulating, unexy)ected, ai 
provocative. I’rof. Lyde’.. picture of Europe is im- ; 
])r( .ssionist and extraordinarily vivid. To an uncritical | 
mind the book mi.aht be misleading'’, but the intelligent I 
reader with some knowlcxlge at his command shoidd 
find its ideas and s'uggestions invaluable in a .study of 
the complex human problems of Eairope. 

'the lac k of c-oloured maps, which were in the original 
edition, Is no loss. A folded bhu'k and white political 
niaf) of c-entral hairoj)e lias been added. The .sketch 
maps and diagrams have been retained w’ith little 
change*. In a few c*a.sc‘s rev'ision would not be arni.ss. 

Mot'lyJtoh\t^ir ^envyalc. Mcnihycs ct cviuiuyes ihs veytehyes 
tciyapoiivs : Cyiliqtte moy phologiquc du irmtsformisme 
'rof. E. Vialleton. Ep. viii + 710. (Paris: 
(laston l)oin, 60 francs tiet. 

Pkor. ViAi.LKToN is the leader in hVance of the school 
of modern transformists wdio believe in the Darw'inian . 
explanation of the evolution of genera and .species by 
the process ol (he natural selec-tion of small \'ariation.s, 
but consider that the larger grou])s have arisen by a 
more rajiid ])roc'e.ss of profound mutation. To illus- 
trate thi.s doctrine lie presents us with a hand.some and 
very useful monograjih on the limbs and girdles of the 
cheiropterygial N'ertebrata.. 'I'hc descriptions given 
of the various bonc*s and artic idations are clearly 
written, and the numercjus illustratkms throughout 
the text are excellent. As a work of rcfcrenc'c for 
stucU'nts of ostc'ology this mimogTa])h is invaluable. 

vSiudents of morj)hology will naturally turn with 
special intc*resL to the chapters dealing with the | 
tlieoretical concTjitions of the origin of the girdles 
and of the jientaclactyle aj)pendage.s, but they will 
bc' disappointed to find that there is no reference to 
(iraham Kerr's important external gill hyy)othe.sis or to 
lioodrich’s brilliant researches on the nerve supply of 
the limbs and his .suy)port of the lateral fold theory. 
'J'he author seems to fav’our a theory expounded by | 
A. C\ (iedfles in icjij. which is based on the supposition 
ihiit there is an anterior and c'entral region of tlic body 
of Vertebra ta which is not and never was metamerically 
se);inent(‘d. Sueh a theory is, no doubt, aeceptable to 
the modern transformist, but it will be difficult to 
persuade the morphologists of the older schc^ol that the 
.structure of the Vertebrata as we know them is not 
founded on a ('ompletely metamerically segmented 
ancestral type. 
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The New Theories of Matter and the Atom. Py Prof. 
Alfred Perthoud. Translated from the Pi'eneh by 
Eden and ('edar 7 ’aul. Pp. 259. (London ; George 
Allen and Unwin, lAd.*; New York : The Maemillan 
( o., 1924.) 10.V. (id. net. 

Prof. Bkrthoijd\s book is very attractive both in 
its literary style and in the form in which it has been 
is.sucd by the publishers. The scope of the book, 
dealing as it does with electrons, X-rays, radioactivity, 
isotopisni, (juanta and atomic structure, is familiar, so 
that the way in wdiich the matter is presented is of 
more importance tlian the table of contents. Whilst 
it doc5 not shirk the mathematical method of ex- 
po.sition, the book is eminently suitable for the reader 
whose knowdedge of mathematics is too small to enable 
him to follow the more teclmical treatises of some of 
the physical writers. 

As a professor of physical chemistry, the author is 
well acquainted with the limitations of the typical 
chemist in this direction, and the style and value 
of liis book can therefore be expressed clearly by 
saying that it describes the pliysieal developments 
of the present day in a form in which they can be 
understood and appreciated by chemists. This state- 
ment irnj)lies that the book is also suitable for tlie 
genera] scientific reader. The fact that most of the 
pages cemtain only a single fount of type, broken here 
and there by a series of cross-headings and varied only 
by a sparing use of italics, has the? ha[)py effect of 
creating the impression that the volume is not a mere 
text-book, to be used when “cramming^’ ffir an 
examination, but a book to he read and enjoyed in an 
arm-chair. It can therefore be liyarlily commended 
to those who read for pleasure, as well as to those 
whose reading is dicta tecl by more urgent necessities. 

Les Proleines. Par Jac:qucs Lceb. Traduit dc TAnglais 
par II. Mouton. (Nouvello Collection scientifique.) 
Pp. viii -f- 243. (Paris : Felix Alcan, 1924.) 10 

francs. 

The Ciriginal volume of which this is a translation is 
already familiar to English readers, and there is there- 
fore no need to recapitulate the author’s view^s with 
regard to the .significance of the llonnan theory of 
memliranc equilibria in explaining the c'olloidal 
behaviour of protein solutions. In his preface to the 
Frenc'h edition, dated October 1922, the author stated 
that the work w^as to appear in two parts, the first 
part being devoted to the stoichiometric and colloidal 
properties of proteins and the sec-ond to the theory of 
, colloidal properties. 

The prc'sent volume, published in 1924, after the 
author's demise, represents the first half only of the 
complete work, the translation of the .second half not 
yet being completed. It contains two new chapters 
dealing respectively with the electric charge and 
stability of suspensions and emulsions, and the crystal- 
loiilal character of the solutions of certain natural 
proteins in water. In the latter chapter the author 
discusses the question whether proteins are kept in 
solution by th(i .same forces which determine the 
solubility of crystalloids in water or by the electric 
double layers which keep particles of oil in suspension in 
water, and arrives at the conclusion that the conditions 
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vary with (liffurriit colloids. 'I'hc translation is on the 
whole £;ood, but^ owing to an extraordinary oversight, 
the title of the second chapter is translated as being a 
quantitali\e proof, whereas in fact it appears in the 
original English edition as a qualitative proof. 

Siam, Tiv W. A. Graliani. Third edition. (In 2 
vols.) Vol. T. Pp. xii 4- 396 -I’ 45 plates. Vol. 2. 
I^p. viii 4- 320 4 - 69 plates. (London : Alexander 
Moring, Ltd., 1924.) 42s, net. 

It is surprising that Siam should be comparatively 
little known in (h'cat Britain, notwithstanding the part 
played by Englishmen in its recent development under 
two monarchs of marked European symjxithies, one 
of whom indeed had been educated in England. Mr. 
Graham's “ Siam " should do much to dispel this 
ignorance, as well as to arouse interest in a country 
whicli sliould repay investigation. Written originally 
as a short handbook, it has now expanded into two 
volumes to covct the developments of the last twelve 
ys'ars. From the S(‘icntific point of A4*ew, Siam is 
almost \’irgin ground. For example, except for a few 
] 3 artial im estigations, the botany has scarcely been 
studied, and apart from Ske^tt and Blagden’s investiga- 
tions of the wild tribes in the south, ethnological data 
are practically not available. Such conc-lusions as Mr. 
Graham has to offer are really based upon material 
drawn from the adjacent areas of Further India. 
Setting aside the i^'awbacks inevitable in view of the 
fragmentary state t)f our knowledge in certain depart- 
ments, Afr. Graham’s book is an informative account 
of the country and its resources, and of tlie manners, 
customs, beliefs, and social organisation of its people. 
In the chapter on music and the drama, the reference 
to the interesting and characteristic dances is dis- 
appointingly brief. 

The Home of an Kasiern Clan : a Study of the Palaungs 
of I he Shan States, By Mrs. Leslie Milne. Pp. viii 4- 
4284-20 plates. (Oxford: At the Clarendon Press; 
London : Oxford University Pre.s.s, 1924.) 16s. net. 

Mrs. AIilne’s account of the social life and customs 
of the Palaungs, a people living in a northern Shan 
State, but quite distinct from the Shans and belonging 
to the Afon Kmer group, is the outcome of her linguistic 
researches. Wfien she first came into contact with 
them in 1906, their language had been little studied. 
In the course of several visits to their country, she 
compiled a dictionary, and in acquiring a vocabulary 
took lu'T informants through every stage of the ceremony 
or custom for which she wished to ascertain the 
associated groups of words. By pursuing this metho<^- 
she not unnaturally acquired a good deal of information 
bearing on the psychology, the social life and religioii 
of the people. This information is the subject matter 
of the present book. The reading public, whether it 
apprehends the immense labour which has gone tq, 
the making of it or not, will at any rate appreciate the 
result. Mrs. Milne has produced a most readable and 
entertaining book which at the same time is of con- 
siderable scientific value. A welcome feature is that, 
as an outcome of her method, she deals vfery fully with 
the early stages of the life of the individual — a subject 
which frequently is very inadequately treated in the 
description of a primitive tribe. 
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I lAihoratory Experiments in Practical Physics : to 
I Accompany the revised edition of Black and Davis' 
'Practical Physics^ l»y X. Henry Bku'k. Pp. ix 
4-245. (London : Alacmillan and Co., J^td., 1024.) 
45*. 6d. net. 

This is a revised and enlarged \'ersion of the author's 
Laboratory Alamial published in 1013. In addition to 
some fifteen new experiments, introductory paragraphs 
have been prefixed to each ex])erinu'nt in which 
. principles and practical ai)]di('ati()ns are discussed. 

I While these often provide interesting information {e.g, 
that every Ford automobile has sixteen ])ermanent 
magnets bolted to its tly-whcel), one could wish that 
some attempt had been made instead to give a logical 
and connected development of tlie subjecT. No doubt 
the academic method has its limitations, but it is 
possible to progress too far in the opposite direction, 
j and the practical or utilitarian method, if carried far 
j enough, may retain little of real educational value. 
However, the latter method seems to be enjoying a 
con.siderablc vogue in the United States at the present 
time, and, judged by the appropriate standards, the 
book is probably an excellent one. It is certainly 
clearly written and carefully compilcfl, but it is too 
distinctively American in outlook to be likely to appeal 
I generally to students in Great Britain. 

Examples in Chemistry, By 1 )r. William AV. Myddleton . 
I Pp. viii4-T34. (London: Methuen and (A)., Ltd., 
1924.) 2>s, 

Dr. Mydddetox has i)roduced a very useful and attract- 
ive set of examples for calculation suitable for use in 
schools and, with a little supplementing, for Inter- 
mediate Science students. There are no si‘('lions 
explaining the methods of calculation, and the book 
consists entirely of examples for (exercise. This is in 
some ways an advantage, since the book can lie used by 
teachers who prefer different methods of dealing w^Th 
the subject. The questions will bring to the notice of 
students who work through them a number of j)oints 
not often fovmd in such books, and it is clear that thii 
questions will fit in well with modern methods of teach- 
ing the subject. The book can b(^ recommended as 
likely to prove very useful both to teachers and 
students. Answers to all the questions are given. 

Applied Chemistry . By Prof. Ira D. Garard. l^p. vii 
4-496. (New York: The Alacmillan Co. ; London:* 
Alacmillan and Co., Ltd., 1924.) 15^. net. 

A STUDENT who has graduated with first-class honours 
in chemistry from one of the universities may be 
expected to know very little about the chemistr}" of 
the common things of life. The composition of ch(*ese, 
bread, leather, paints and varnishes, inks and boot 
polish will generally be unknown to him. The ( hemical 
changes taking place during the cooking and digestion 
of food will probably be less well known than those 
involved in “ organic preparations.” Prof. Garard ’s 
book, which docs not treat of ‘‘ Applied Chemistry ’"in 
the sense understood in Great Britain, will assist many 
chemical students to a better understanding of things 
which are mysteries, to them, and is an interesting 
though rather superficial supplement to the standard 
treatises. 
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Letters to the Editor. 

[yy/r' Editor does 7iot hold himself responsible for 
opifuons expressed by his correspondents. Neither ■ 
lan he undertake to return^ 7tor to correspond with j 
the waiters of reiected manuscripts intended for | 
tlu\s or any other part of Na'I'IJRE. No ttoiice is j 
tfiken of anonymous conunu7ticationsf\ j 

Ciravity Observations on the Indian Ocean and j 
the Results ot their Isostatic Reduction. I 

I'OK yt'ars f>e()(l(*.sisls liavc* anxiously awaited the I 
St < iirin^of accurate j^ravily observations at sea for use ' 
ill the delerinination of the shape of tlic earth and in 
testing I lie theoiy of isostasy. 'riie j.^ravit^’’ observa- 
tions made at sea by ilecker, lirig^^s, and Duttield 
wtat^ a Rood step hirward in this important work, but 
tlieir results v\(.‘re not of the retpiircd degree of 
accuracy. 'I’hey did. however, encourage us to 
])eheve tliat tlie problem would l^c solved in the not 
tlistant future. > 

(ieodcsisis lelt tliat the longed-for event had 1 
inatei ialised when they read the communications 
Irom Dr. |. |. A. Muller, ])ublished in recent volumes 
of N.viiiKi-. (SeptembtT 15 aiul December j, 1923; 
Maich I and May 3, J<)2.j). 

Dr. Muller reported on the determination of 
gravih at sea, by Dr. h'. A. Veiling Meincsz, of the 
(ieoiletic ('ommission of Holland. Dr. Meinesz’s 
work was ilone on a submarine, and the olxservations 
were made with the pendulum apparatus employed 
in tlu* determination of gravity on land. 1 com- 
municated with Dr. Muller, and also with Dr. ^Meincsz, 
ami asked for further details in regard to the gravity 1 
work than had appeared in the letters in jNatorii. | 
I was given int ('resting and valuable information by 
them, but Dr. iMeiuesz will no doubt soon publish full 
accounts of his work, and it would be inappropriate 
to pla.ee in this note all the information that w'as 
furnished to me. I shall, lunvever, discuss the isostatic 
reduction of 1iv(' stations in the Indian Ocean for 1 
which Di. Meincsz furnished the ob.servcd valuc.s. 

Dr. .Meines/ informed me that four pendulums 
wen* swung simultaneously in the same case or 
container in order to eliminate the effects of the 
motion of the .submarine in which the pendulum 
appaiatus was mounted. While observations were 
made, the vessel was submerged from 10 to 25 metres 
below the surface, in order to avoid the motion that 
would be imparted by waves if it were at the surface. 

So far as 1 am aware. Dr. Meincsz is the first observer 
to use the pendulum apparatus on a boat, but it may 
be interesting to note that in a paper by me, entitled 
" The Hearing of Geodetic Investigations on the 
• Geological Structure of the Pacific,” presented at the 
first Pan-Pacitic Scientific Congress conference held 
under the auspices of the I’an-Pacilic Union at 
Honolulu, Hawaii, in August 1920, the following 
statement was made : 

” It is hoped that a satisfactory apparatus may be 
devi.sed for determining the intensity of gravity at 
sea, using special v^essels or commercial vessels. 
There are several types of apparatus in existence, but 
no one of them gives results of sufficient accuracy 
for the study of isostasy. The writer suggests that 
it may be possible to obtain a fair value of the 
intensity of gravity at sea by the use of the laud 
apparatus properly mounted on a vessel. The 
apparatus would have to be swung in double gimbals 
and should be placed near the point of minimum 
translation resulting from the pitching and rolling of , 
the vc.ssel.” ' 

’ rroo. r'irst Pau-Pacific Scicn. Conf., Honolulu, Hawaii, 1921, Spec. 
Pub. No. 7, Tiishop Musoutn, p. 885. 
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It was with great satisfaction that I read that Dr. 
Meincsz had accomplished the accurate detertnination 
of gravity at sea with the use of pendulums. No 
doubt he arrived at the conclusion tliat the pendulum 
could be usetl independently of my suggestion in 1920. 

Dr. Meincsz informed me that, so far as observa- 
tions aboard the ship were concerned, the mean error 
from the observations alone w'ere only one or two 
parts in 5 million in calm weather and rarely more 
than ten parts in rough w'eather. lie feels that there 
should be better control of the temperature of the 
pendulum during tlie observations and of the rates 
of the chronometers. 

'i'hc submarine was submerged at each station for 
15 or '20 minutes, and the rates of the chronometers 
were dependent upon radio-signals received each 
day. Il seems to me that in the work on a ship the 
principal difficulty arises from the fact that it i^., 
difficult to get a sufficiently accurate time interval 
from a chronometer which is only compared once a. 
day with radio-signals. It would be belter to have 
arrangements made with a radio-station to have 
accurate time-signals sent out each hour during the 
time gravity is being observed at sea. In this way, 
somewhat greater accuracy would be obtainctl. 

The thought has occurred to me that a tuning-fork 
may possibly be used a? the time-piece in getting 
accurate gravity observations with the pendulum, 
both on land and at sea. The tuning-fork would, 
of course, have to be made of material that woidd be 
only slightly affected in its clastic properties by 
changes in temperature, or some method would have 
to be devised which ^vould enabler^one to determine 
with extreme accuracy the temperature of the fork. 
The material of the fork would necessarily have to 
possess constant elastic properties or values for any 
given temperature. If such a fork could be devised, 
a few oscillations of the pendulums compared with 
vibrations of the tuning-fork would give a value for 
the period of the pendulum. The tuning-fork, of 
course, would have to be standardised and rated at 
the base station. 

With a letter dated August 2, T92/1, Dr. IMeinesz 
furnished the data given below for 13 stations in the 
Indian Ocean or in its ports : 

OnSERVATIONS IN THE INDIAN OCEAN. 



Latltiulo 

NoitJi. 

LouKitutlc East 
of Groc‘nwi»;h. 

g (umediicoiJ). 

go''-7u. 

z 

11“ 

54 '*5 

53 ® 

03*5 

978-286 

+ 0-032 

2 

10 

02 

55 

35 • 

078-184 

— 0-006 

3 

7 

57 

61 

53 

978*136 

+ 0-002 

4 

7 

53 

65 

58 

€) 78 -iii 

-0-021 

5 

7 

56’5 

68 

46 

978-102 

— 0-032 

6 

8 

06 

72 


97 «-ii 3 

— 0-02f 

7 

7 

- 20 

77 

28 

978-090 

-0-020 

8 

(1 

56-5 

79 

51 

978-118 

+ 0-0T2 


(Harbour of 

Colombo) 


9 

5 

50-5 

85 

12 - 

978-168 

+ o-o8o 

10 

5 

32 

80 

12*5 

978-014 

— 0-069 

11 

5 

44 

87 

07 

978-065 

' — 0-020 

12 

0 

02*5 

93 

50 

978*024 

— 0-068 

, 13 

5 

53-5 

.95 

19 

978-181 

+ 0-097 

i 

(Harbour of 

Sabang] 




>r g 

for the effect tof the speed of the vessel during the 
observations, which lessened or increased the centri- 
fugal force due to the earth's rotation. In computing 
the Bougucr anomalies shown in the last column. 
Dr. Meincsz applied a correction to take account of the 
depth of the submarine-below the surface of the water. 

It would have been interesting if isostatic reductions 
could have been made for all of these stations, but 
this was impossible in the short time that was 
available. However, reductions were made at the 
office of the U.S. Coast and Geodetic Survey by Mr. 
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C. H. Swick, Chief of the Section of Geodesy and 
Astrono.ny of the Division of (ieodesy of the Survey, 
for stations 2, 3, 4, 5 and 1 1 of the above list. The 
results of Mr. Swick's work are shown in the following 
table : 


Polarisation of Resonance Radiation in Magnetic 
Fields. 

W0013 and Ellett have shown that weak magnetic 
fields may greatly affect the polarisation of resonance 

radiation, the nature of 


Principal Facts for Gravity Stations in thk Indian Ocean tcstamlisiifd 
hv Dr. Meinesz, of Holland. 











L.itie 

Latitude 

./i. 

L()n;;;itude 

A. 

Depth, 

fath.* 

Vo- 

Correction 
for Sub- 

Correction 
for Toix>g. 

Computed 
Gr.avity 
at Station 

Observed 
Gravity 
at Station 

.\nomaly. 


morgenee. 

and Comp. 


te). 

(g-g). 

(g-fi- 

-o-ooS). 

10“ 02' 

55 ° 25' 

2.^00 

978-187 

H 0-005 

-o-oi6 

978-176 

987-184 

■)-oo8 

KMKJ\M 

7 

1 fn 53 

2400 

978- 1 39 

4 - -005 

- 013 

978-121 

978 -1 36 

015 

-1- -007 

7 53 

6s 58 

2400 

978-127 

+ -005 

I » - -010 

978-122 

978-111 

- -oil 

- -019 

7 50 

68 46 

I 2400 

978-128 

-f -005 

- -017 

1 978116 

978-102 

— -014 

- -022 

' .5 44 ! 

1 87 07 

' 2200 

978-081 

-f *005 1 

— -008 

' 978-078 

978-005 

- -oii 

- -021 

1 



1 

Mean 

i with regard 

1 to sign . 


-0-003 i 

i -o-oir 





Mean without regard to sign 


•012 I 

•01 1 


l>pths were estimated from soundings shown on charts Nos 854a and 8516 of th(‘ IfytJrogr.iphic Oltu c 
of the United Slates Navy. 


Hiesc five stations were selected because they were 
in the open ocean vvliorc the dejiths of the water vary 
from 2200 to 2400 fathoms^^ or from 13,200 to 14,400 
feet. In metres, the depths are from 4025 to 4390. 

The computed value at the station is based on the 
well-known Ilelmcrt formula of 1901, in which the 
first term is 978-030. 

' The values for were corrected for the effect of 
the topography of the whole world and its compensa- 
tion, The combined effect of these two are given in 
cohimn No. 7. 

Tn the cohimn headed ** g — g^'’ arc the isostatic 
anomalies based on the TTelmcrt formula. H will be 
noticed that the largest anomaly is 0*015 dyne. The 
mean of the five anomalies with regard to sign is only 
- 0*00 1, while the mean without regard to sign is 
only 0*01 2. 

Aly formula, which is given in Special Publication 
No. 40 of the Coast and Geodetic Survey, is the same 
as the TIelmert formula except that the first term is 
978*038. The isostatic anomalies based on this 
formula arc shown in the lavSt column of the above 
table. With this formula the mean anomaly with 
regard to sign is — o*oi i, and the mean without regard 
to sign is 0*014. 

It is possible that the uncertainty of the observed 
values at Dr. Aleinesz’s stations is of the order of 
magnitude of the difference in the two formulas used. 

These small anomalies, with and without regard 
to sign, for the five stations over deep water in the 
Indian Ocean, seem to indicate very clearly that tlie 
crust of the earth below the area covered by the 
stations is in a state of isostatic equilibrium that is 
very nearly perfect. They also indicate that there is 
no large longitude term "as advocated by Helmcrt 


the effect dependingupon 
the relative orientation 
of the magnetic field and 
the el(‘clric vector of the 
exciting light.. In the 
abs(*nce of a magnetic 
field, the resonance radui- 
tion emitled in tlie direc- 
tion of the axis of Z by 
an atom excited by a 
beam of ligUt parallel 
to the X axis and polar- 
ised with its electric in- 
tensity parallel to the 
Y axis is foiiiul to be 
more or less completely 
polarised, the ])er cent, 
polarisation, detined as 


K -K 

varying from 90 in the ease of mercury 

to i 6*3 for sodium excited by both D, and D^,. 'Fhc 
effect of a magnetic field parallel to tlie Z "axis is 
to reduce this polarisation — the law of decay being 
quite accurately represented by au cciuation of the form 

1'he writer has recently observed that in 1) lino 
resonance radiation with the magnetic field, the 
azimuth of the maximum polarisation is no longer 
parallel to OY, but is rotated in the direction of the 
Larmor precession. The angle of rotation is not 
directly proportional to the intensity of the lick I, 
probably because the interval between absor{)tion 
and emission is not the same for ail atoms. With 
Dg resonance radiation of sodium, a field of 3-6 
gauss rotates the azimuth of maximum polarisation 
x 6*5°, and a field of 13*5 gauss rotates it'2T^. Heyond 
this point, the azimuth of maximum polarisation 
cannot be determined with accuracy because of the 
decrease in polarisation due to the ficUl. 'J'his 
rotation of the azimuth of maximum polarisation 
appears to be due to an actual rotation of the resonat- 
ing atom. At first, it appeared that it might be 
due to rotation of the plane of polarisation by the 
layer of sodium vapour between the resonating atom 
and the observer, but such is not the case, for the 
magnitude of the rotation is independent of the 
thickness and density of this layer. 

These observations were made in sodium freed 
from hydrogen as completely as possible and at 
temperatures of 85^" to 95*^ C., where the vapour 
pressure of the sodium is so low that the time of a 


and shown in his 1915 formula. That formula free path is large clinipared to r, the average interval 

discussed by me in Special Publication No. 99 of th^ ‘ between absorption and re-emission. 


Coast and Geodetic Survejp. . . * 

It would appear from the results given above that 


It may be pointed out that by making suitable 
assumptions as to the manner of distribution of the 


Dr. Meinesz has made a valuable contribution to time intervals between absorption and emission, we 
geodetic science, and that he has added another piece may calculate r from the magnitude of this rotation, 
of evidence in favour of the theory of isostasy. LeC -E. Gaviola and P. Pringsheim have recently shown 
us hope that he will be able to make isostatic adjust-^ {Zeii, f, Physik, 25, 367, 1924) that the polarisation 
ments for all of his stations in the Indian Ocean, the ' of sodium resonance radiation is due entirely to Pg, 
Mediterranean Sea, and in the Atlantic, and l^t us asone would expect from the character of the Zeenian 
hope also that Dr. Meinesz will be able to continue: levels involved. Using a different method, I made 
his valuable work, that geodetic organisations in similar observations independently at about the same 
other countries may embark on this new line of time (April and May of this year) . The D lines were 
geodetic observations. William Bowie. separated in tfie light from' the exciting source by, 

Division of Geodesy, , means of Prof. Wood’s rotary dispersion scheme, and 


U.S. Coast and Geodetic Survey, Washington,, I resonance radiation excited by cither Dj or Dg alone. 
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I)., alone shows polarisation. In addition, it may be 
pointed out that the and ipo — '^s thallium 

liiK's show no polarisation in resonance radiation, 
.as would be expected, since the .s levels are above, 
while shows strong polarisation. The first , 

. nd sciond donldcts of the princij)al series of ca\sium | 
and potassinni show j^olarisiilion in’ resonance radia- 
tion, due pr(‘siinjably to the more refrangible member 
ol I he doublet in t'.ich ease. 

h'or certain tvt)es ot spectral lines, the theory of 
I he anoinalons Zeeman effect shows that resonance 
radial ion exi ited in a magnetic field by plane polarised 
light must itself be partiidly polarised, because of 
tlie al»senc,e, ol certain components of the Zeeman 
paltern(l''oote, Ruark and Molder. J.O.S.A. and R.S.J., 

7, ]). .|I5, 1923.) i have found that in the absence of 
a magnetic field, lines of this type, e.g. — of 
sodimn, Ti - 2^2 of mercury, 27^2 “ 3^2 thallium, 
show polarisation ; while those in which all com- 
poiu'iits of the Zeeman pattern are to be expected, 
as i.s - zp,^ of sodium, 2^?, - 2.9 and 'zp^ - 25 of thallium 
show no polarisation either with or without the 
held. 

'fliis work w'as done at the Johns Hopkins Uni- 
versity, and is being continued at the bureau of 
Standards. A. Elchtt 

(National Research Fellow 

Ihireau of Standards, 

Washington, D.C., 

November 15. 

Heterogeneous Catalysis. 

Urof. II. S. 'fAYLOR lias pointed out to us that it 
is not clear from onr paper on the heats of adsorption 
i)f oxygen on ( liarcoal (Illench and Garner, J.C.S., 1924, 

I .:s, 12S.S) that the values were expressed in kgm.-cal. 
and also that \m‘ had not discussed ttic bearing of these 
results on the mechanism of heterogeneous catalysis. 
I'he latter ])oint had, however, been reserved until 
turtlu'r and more* accurate data had been obtained, 
but, as it ap])ears to be a matter of general interest, 

I jwoposc to discuss it brielly in this letter, 

riie position, mode of orientation, and energy 
content of the atoms forming the siirf.ice of a homo- 
giMieons cat.'dyst AvilJ very largely dotennine the part 
Diey play as indivitliials in the catal5"tic process, 
a IK I it is not unlikely tliat a comparatively small 
number of the total afoiiis on the surface arc the 
active agents in ])romoting the chemical change. 
J'his view is sutiported by the very large differences 
m energy content which have been .showm to exist 
among the atoms on a carbon surface. 

Oil admit til. g oxygen to an active carbon surface, 
heat is liberated which is due partly to the fonnation 
of carbon monoxide and dioxide and partly to the 
formation of an adsorption complex, Ca,Oy. lly 
allowing for the heats ot formation of tJie two gases 
formed, it is possible to obtain a value for the “ heat 
of lonnation of tlio complex C,()^, which docs not 
necessarily ri'present solely the heat liberated in its 
l(wmation, but also inclnclcs any decrease in energy 
of Iho surface due to the liberation of the tw^o ga.ses. 
'!'hi.s heat of reaction, expressed in kgm.-cal./gm. inoLOg 
adsorbed, was often greater tiian tlie heat of formation 
of c.'irboii dioxide. It decrca.sed as the amount of 
gas admitted increased, and increased with the 
teivipcratnro of adsorption. The heat liberated ranged 
from 52 kgm.-cal. at 18*^ to 22.-1 kgm.-cal. at 450° C. for 
the ilrst small cjuanlities of oxygen admitted. On 
subsequent admission of oxygen lower values than 
t he.se were always obtained. '.Idiese heals of reaction 
are of the same order as the energy liberated in the 
formation of the C-C linking as deduced from the 
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heat of sublimation of carbon. Thus the valency of 
the surface carbon atoms is very far from being 
saturated by neighbouring carbon atoms. 

'file ratio of the oxygen atoms adsorbed to those 
giving rise to carbon monoxide and dioxide decreases 
with increase in temperature ; in other words, a 
proportion of the atoms adsorbed at the low tem- 
peratures is liberated as gases at the high tempera- 
tures. Thus the differences between the heats of 
adsorption at two temperatures must be due to 
different selections made from the carbon atoms on 
the surface, and hence arc an indication of the very 
widely differing energy contents of these atoms. 
The oxygen atoms which remain on the surface at 
any oiib temperature will be to a large extent those 
licld by a number of carbon atoms, while those 
adsorbed on exposed carbon atoms, which are less 
lightly bound to the surface, will give rise to the 
oxides of carbon. Thus the high heats of adsorption 
are not due solely to the energy liberated on com- 
bination of the oxygen atoms with the surface, but 
also to that liberated on the removal of the exposed 
carbon atoms, i.e. carbon atoms with a high energy 
content, from the surface, iioth energies arc un- 
doubtedly very high compared with the heat of 
formation of carbon monoxide, but without further 
Avork it is difhcult to decide between their relative 
importance. The most active atoms are, however, 
removed on the first admission of oxygen. 

A point of dittcrence between the reactions of 
carbon and oxygen and a catalytic reaction lies in 
the fact that the atoms of the catalyst do not leave 
IJie surface although their re]ci,tive positions with 
respect to one another may change during the reaction. 
It is, however, clear that those atoms lying in an 
exposed position on the surface, by virtue of their 
high energy content, will play a large part in the 
chemical process. They will be the most likely to 
possess the energy necc.ssary for promoting the 
trigger action of catalysis. Also it can be sccii why 
the surface becomes increasingly effective with use. 
If part of the heat liberated during the heterogeneous 
reaction is absorbed by the surface, this may result 
not only in an increase in the total surface but also 
ill an increase in the proportion of exposed atoms on 
the surface, i,e. an increased free energy of surface 
per sq. cm. W. Ji:. Garnfr. 

Chemical I.aboratories, 

University College, 

Gower Street, London, W.C.r. 


Seed Inoculation of Lucerne {M^edicago saiiva) and 
its Relation to the Motility of the Nodule 
Organism in Soil. 

The successful results that are being obtained in 
other countries from the inoculation of lucerne seed 
with the nodnle organism (BacAllus radicicola, 
Beyeriiick) have stimulated investigation of lliis 
subject in England. In this practice the details of 
the method used in the inoculation are of great 
importance. The method consists essentially in 
making a su.spension of tlie bacterial culture in some 
^liquid, and in using this suspension to wet the seed. 
Tn this way each seed is coated with a film of liquid 
in which the bacteria lie. There is evidence that 
after penetrating the tissues of the root the bacteria 
are unable to pass for any significant distance along 
it. Consequently, when the seed has germinated j 
the bacteria must progress or be carried through the 
soil in order to reach from the seed-coat to the various 
parts of the root system, where nodules are to be 
formed. A study of the factors affecting the motility 
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of the organism and its passage through soil has, 
therefore*, an important bearing on the technique of 
seed inoculation. 

A modification of Winogradsky's technifiuc for 
staining bacteria in soil (1924, Comptes rend. Acad. 
Sci., vol. clxxix. p. 367) has enabled the present authors 
to follow the passage of the nodule organism through 
sterile soil. It has been found that they will progress 
through light soil at an approximate rate of one inch 
in 24 hours, though the rate is affected by the soil 
texture. When a drop of water containing the bacteria 
ill the rod stage is added to sterile soil, the spread 
of the organisms from the point of inoculation does 
not begin until after a considerable interval, and its 
commencement is accompanied by the conversion 
of a large percentage of the bacteria into cqcci. If 
the inoculum consists of a suspension in milk, the 
bacteria begin to spread through the soil after a 
shorter interval. This is perha])s an explanation 
of the successful results obtained by using a suspension 
of the bacteria in skim milk for wetting the seed, a 
technique now practi.sed in Scandinavia for inoculat- 
ing lucerne. The effect of milk also emphasises how 
important is the nature of the liquid used in making 
the bacterial suspension for seed inoculation. 

Hewley and Hutchinson (Journ. Agric. Sci., 1921, 
vol. X. p. 144) found lha<t the production of the 
motile coccoid stage of Bacillus radicicola was greatly 
stimulated by the presence of pliosphates. The 
effect of inoculating sterile soil with a suspension of 
the bacteria in .skim milk containing o*i per cent, 
soluble calcium phosphate, CaH4(P04) 4- iHgO, was 
therefore tested. It was then found that the spread 
of the organisms from the point of inoculation com- 
menced almost immediately. It seemed probable 
that the use of a bacterial suspension in the above 
solution for wetting the seed would increase the 
chances of nodule formation by hastening the spread 
of organisms from the seed -coat, and thus increasing 
the volume of .soil explored by them in a given time. 
Pot culture tests of seed inoculation were therefore 
made with lucerne, in which a*bacterial suspension 
in a 0*1 per cent, solution of CaH4(P04)2 + 21130 in 
skim milk was compared with a suspension in skim 
milk alone, such as is now in practical use. On 
averages of 10 parallel pots, increases in nodule 
numbers of 93 per cent, and 73 per cent, were obtained 
in two experiments by the addition of phosphate 
to the milk. There was also a favourable effect on 
the yield of the crop. The work is being continued 
and will be published in detail at a later date. 

H. G. Thornton. 

N. Gangulee. 

Rothamsted Experimental Station, 

Harpenden. 
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of the stem of a plant, the blotting paper that of a 
leaf, and transpiration commences and continues un- 
interruptedly through the latter so long as the winter 
lasts. A current of water ffows up the aperture of the 
capillary tube and through the gap in it to the blotting 
paper from whicfi it is evaporated continuously with- 
out creating any visible disturbance in the thread of 
water contained in that part of the aperture above 
the gap. As the surface of the water inside the vessel, 
B, is being lowered, air flows into the space above it 
through a fine capillary 
tube, a, which ])asses 
through the cork near 
the larger tube. 

In an experiment with 
this apparatus carried 
out ill May 1922, the 
dimensions of tlie sheet 
of blotting paper were 
33 mm. by 43 mm. The 
edge of the sheet was 
drawn into the cut by 
means of a thread which 
pa.s.sctl round the back 
of the capillary tube and 
slightly compressed a 
small india-rubber tube 
which acted as a spring 
to keep it taut as shown. 

On placing the apparatus 
on one .scale of a 
chemical balance in a 
glass case, in which there 
was also a basin contain- 
ing chloride of calcium, and balancing it with 
weights in the other scale, it was found that when 
both scales were left free to move, one rose and 
the other fell so rapidly and continuously that their 
movement was clearly visible to the unaided eye. 

Observed during a period of 491 minutes, it w'as 
found that the total weight of water evaporated in 
that time amounted to T1958 gm., or at the rate of 
2*43 mgm. per minute. The aperture of. the capillary 
tube was elliptical. Its area in cross-section, ascer- 
tained by calibration with a thread of mercury 93 2 
mm. in length at 20° C. and weighing 3-27 mgm., was 
0 0254 2 mm*. It was thus equal to that of a circle 
018 mm. in diameter, and the velocity of flow of 
water in the aperture was at the rate of 95 5 mm. 
per minute. W. Gai.i.oway. 

17 Park Place, Cardiff. 


The Ballistic Theory of Light and the Michelson- 
Morley Experiment. 



Ku;. I. — Ca|>ill.'iry tube to ill 
transpiration. llaH real si/c. 


Capillary Action : Transpiration. 

If a capillary tube. A, Fig. i, with a w’cdge-shaped 
cut in it at a di.stance of about 10 mm. from its upper 
end, at right angles to, and deep enough to make a 
breach in one side of its aperture, is lowered slowly 
into w^ater the rising column of water pauses for an 
instant when it reaches the gap, which is necessarily 
higher than the surface of the water into which the’ 
tube is being dipped, and then leaps past it and rises 
to the top of the aperture. 

When this tube is fixed in a cork as .shown in Fig. 1 ; 
the cork inserted as a stopper into the mouth of a 
cylindrical vessel, B, containing water ; the vessel, B, 
fixed in a circular piece of cork which acts as a stand 
for it ; and a small sheet of thin blotting paper, b, 
drawn far enough into the cut to touch the thread of 
water in the aperture, the capillary tube acts the part 
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In a note regarding my theory of variable stars, 
published in Nature of October it, p. 550, it is 
suggested that .some difficulties would probably ari.se 
on the ground of the Michelson -Morley experiment. 
As the point is a very important one, 1 should be glad 
if space can be given me to make it clear. 

The ballistic principle, on which my theory is 
entirely based, requires that light emitted from a 
source movable relatively to the observer shall 
exhibit a velocity compounded of the common velocity 
c and of that of the source. As in the Michelsijn- 
Morley experiment the source is at rest in respect to 
the observer, the ballistic principle requires that light 
travels with the same velocity c in all directions. 
Hence no di.splacement of the interference fringes may 
appear in revolving the whole apparatus. The 
negative result of Michelson -Morley experiment 
evidently agrees with the ballistic theory. The same 

2 C 2 
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agreement must hold, in «'ill I he experiments directed 
to detefd tlie total motion, for tlie ballistic principle 
has been jnst introduced froiTi Nitz for the purpose 
of extending lh(‘ mechanical principle of relativit}’^ to 
all physical phenomena, d'liis means that the ballistic 
theory is a relativistic one, like that of hanstcin, with 
the two advantages of preserving classical mechanics 
aiul of c;xplaining variable stars. 

h'or tin? .sake of (:ompletene.ss, it must be remembered 
that (udy in one t^veiit would the Michelson-.Morley 
ex])eriment tronbh? the ballistic theory, that is, only 
if in repeating the experiment with extra-terrestrial 
light tJio result were also negative. Of course, an 
astronomi('.al light source is not dragged by the earth : 
light speed, therefore, on the ballistic theory should 
apjiear to a terrestrial ob.server different towards and 
normal to the motion. Thus, an effect should be 
(^xj)ected. As a matter of fa<'t, this experiment pro- 
posed by mys(‘lf in i<)£2 {Nnovo ('im. vol. 3, p. 345, 
i<)i2 : l*liys. Zeit. vol. 13, ]). Ji2<j, 1012), and recently 
att(*mpted (K. 'romaschek, Ann. d. 2 *hys. 73, p. 105, 
n;24), cannot give a decisive result, for many dith- 
culties increa.se when the light falls on a movable 
mirror, as I have already pointed out hlnii. d. Phys., 
75 . P. 105. 1024). 

In conclusion, ballistic theories are vt‘ry promising, 
bet ause they enable us to explain all the phenomena of 
cla.ssical ()])tics and electromagnetism, inchidiiig the 
<l(‘tlexion of light rays near the sun, and they are also 
fruitful in ex])laining variable stars, while they finally 
r(‘conrile both th(' undulatory and the ([uantum 
theories re<pnred by recent discoveries. 

M. La itosA. 

K. I 'iiiversita-lstituto Idsico, Palermo, 

November 18. 


The Rare Cases of the Atmosphere. 

Om: of the unsolved <piestions of geophysics is 
whether the earth's atmosphen* is mainly primitive, 
or whether its constituents have for the most part 
been evolved from the interior of the earth since 
soliditication. Dr, .Vston’s letter (Naii’kk, Xov. 29, 
]). 78()) may help to answer this (jiie.stion. The 
lend(*ncy cd a gravitating planet to collect heavier 
molecules to itself, ainl in certain rircuinstanees 
to lose the lighter ones, would not by itself account 
for the rarity of the inert gases. Xenon and krypton 
have the highest molecular weights of all the 
atmo.s[)heric gases, and would therefore be the most 
abumlant if this were the sole explanation. P*ossibly 
the ability of other elements to form stable solid 
and li(piid compounds lias cooperated. If so, we 
may contemplate a heated primitive earth surrounded 
by a tenuous atmosphere consisting largely of the 
rare gases as at present represented, with the possible 
exception of helium. The greater part of the 
atmosphere, the water, and perhaps the helium, would 
have been emitted from the interior in the course 
of the earth’s development. 

I am much indebted to the reviewer for his careful 
and kind notice, in NArruK of November 22, of my 
book “ 'the h'.arth.” lie has, however, misunder- 
stood me in regarding as a lower limit my estimate 
of 014 astronomical unit as the radius of the primitive 
sun, at the time of the tidal encounter. It is an 
upi^er limit, based on the fact that the sun would 
have been too cold to be gaseous if its size were any 
greater. I doubt whether any serious change will be 
necessitated by the sudden death of the giant and 
dw'arf theory while my book w^as in the press, but 
cannot as yet be sure. 

I Iarold J effukys. 
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The Temperature of Mars. 

In a recent paper (Pub. Ast. Soc. of the Pacific), 
Nicholson and Pettit calculate the temperature of 
the planet Mars, based on their radiation measures 
made at Mount Wilson. Most confidence is placed 
on measures made in the region 8 to 14/^, by the use 
of filter screens, and an emissivity of unity is assumed 
for all wave-lengths. However, Mars, being prob- 
ably composed of material not unlike the earth, 
would radiate more like sand or quartz than like a 
black body, and it can be calculated from curves 
given by Wood (“ Physical (Iptics ") and data given 
by l<o.senthal (Wied. Ann. 68, p. 783), that the 
average* ratio of the emissivity of quartz to that 
of a black body in the region 8 to 14/4, is 0*819. The 
values of the emissivity of cpiartz given are far 
below that of a black borly between 8 and lO/u ; 
they are nearly the same from 10 to 14/* ; the average 
ratio is taken. 

It is believed that temperature calculations using 
this value for the emissivity, and the fourth power 
radiation law, will be more correct than when an 
emissivity of unity is assumed. For a given amonni; 
of received radiation, the temperature of the rarliat- 
ing body will be higher for a lower emissivity. Accord- 
ingly, the temperatures y given by Nicholson and 
lY'ttit have been recalculated by applying the method 
separately to each value of T. 

-=o-8iy. 

* e 



1 ■* • 

1 Ic. 

('entre, full phase . 

280” absolute 


Limb .... 

260° 

273"" 

Pole cap .... 

205° 

216° 

In lograted disc 

250*^ 

263“ 


Carl T. 
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Norman l^ridge T.aboratory of Physics, 
Pasadena, Cal., November 15. 


Low-Voltagc Arc Spectra of Copper. 

In my letter which appeared in Nature of October 
4, p. 501, 1 reported work 1 had carried out on the 
low-voltage arc in copper vapour. T have since then 
succeeded in obtaining the line absorption of normal 
copper vapour. The lines which are certainly ab- 
sorbed, and which, therefore, should be 15 "com- 
binations, are : 

3-247-5.5 2244-24 

327397 2225-67 

2492-14 2165-06 

24^1-63 

With .slight nnccrtaintv there are also the lines : 
2f8i-68 
2024-33 

In addition, I find from combinations that 2178-91 
.should also bc^, absorbed, but this is not sufficiently 
resolved from 2179-39 by the small spectrograpli used. 

By subtraction from the term js, the above lines 
give energy-levels which are all confirmed by com- 
binations with other known terms of the copper arc 
.spectrum. From the arc lines previously reported 
1 have also calculated a number of other terms. 

A paper is being written incorporating all these 
results. A. G. Shenstone. 

University of Toronto, 

Toronto, Canada, November 26. 
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The Origin of Land Vertebrates.^ 

By Prof. E. S. Goodrich, E.R.S. 


W E arc all agreed that the four-footed terrestrial 
vertebrates or Tctrapoda have arisen from 
some fish-like aquatic ancestor. Two chief changes 
must have occurred in the passage from water to land — 
one connected with respiration, the other with loco- 
motion. Moreover, the land animal must have 
acquired a rcsistent skin. The fish breathes oxygen 
dissolved in water, which it takes in by its mouth and 
expels through its gill-slits, the gills on its gill-arches 
being organs of respiration. 

In the tetrapod, the respiratory organ is a ventral 
bilobed diverticulum of the pharynx ; air is t^ken in at 
the external nostrils, passes by the internal nostrils into 
the buccal cavity, and is thence forced or sucked 
through the median ventral glottis into the trachea 
and so to the distensible lungs. 

The fish, also, swims by undulations of its body and 
tail and with the help of paired fins, stiff outstanding 
folds of the body-wall, each with an internal skeleton 
movably articulated at its base to the supporting limb- 
girdle. The walking limbs of the tetrapod, on the 
other hand, consist of paired pectoral and pelvic pro- 
jecting limbs built on essentially the same plan, and 
each subdivided by movable articulations into three 
regions, the outermost bearing typically five digits. 
Hence it is called the pentadactyle limb. 

The problem before us is, then, to explain how the 
walking tetrapod evolved from the swimming fish with- 
out any sudden alteration of the structure and function 
of its parts, by a series of gradual steps each of advantage 
in the struggle for existence. 

Before considering the possible claims of any known 
fish to be considered as ancestral to the land verte- 
brates, we must first attempt to determine, without 
going into detail, what must have been the funda- 
mental structure of the common ancestor of all the 
Tctrapoda. Since the Amphibia still lay their eggs in 
water and pass through a larval stage provided with 
gills, it is agreed that they represent tlic most primitive 
group of tetrapods living at the present day. The 
problem is thus narrowed to that of the origin of the 
class Amphibia. But all the modern forms of the class 
are liighly specialised remnants of a much more ancient 
and primitive group known as the Stegocephalia (or 
Labyrinthodontia), which flourished in Carboniferous 
and Permian times — ^many of them far larger and more 
formidable animals than their degenerate modern 
descendants. 

Briefly, we may conclude from a study of extinct and 
living Amphibia that the primitive ancestral tetrapod 
had the following chief characters in addition to the 
lungs and pentadactyle limb already mentioned. It 
was a heavily built animal, shaped somewhat like a 
salamander or newt, with a large head, a complete 
covering of bony plates and scales underlying a soft 
skin protected by a renewable outer cornified layer and 
provided with abundant glands to keep it moist when 
•out of the water. The roofing of the skull was pierced 
by two orbits, two external nostrils, and a median 
pineal foramen. Internal nostrils opened on the palate. 

* Substance of a paper opening a discussion in Section D (Zoology) of the 
British Association at Toronto on August 13. 
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The Eustachian tubes led to a tympanic cavity closed 
by a tympanic membrane behind the quadrate. A 
columella auris extended between this membrane and 
the auditory capsule. Probably the lateral line system 
of sense organs, present in all fish and in the atiuatic 
larvae of Amphibia, persisted even in the adult. The 
brain had well-defined paired cerebral hemispheres. 
The heart was asymmetrically twisted and the atrium 
subdivided into left arterial and right venous auricles. 
The lung received venous blood from the sixth aortic 
arch and returned it aerated to the heart by pulmonary 
veins. A vena cava inferior made a short cut from tlie 
kidneys to the sinus venosus. The rectum and urino- 
genital ducts opened into a common cloaca. 

Now we may ask from what known kind of fish could 
such a primitive tetrapod have evolved ? What group 
of the Pisces is sufficiently advanced and at the .same 
time sufficiently primitive to give rise to such a form ? 



Fi(.. I. — Cfuitodus forsteri^ the lung-fish *)f Aiisir.tli.'i ; i'H/tfous vii/en' 
cirnnrsii^ a Devonian dipnoan (after ri.-iquair) ; OsteoU/ns tuinro- 
le/>i(iotu5^ a Devonian teIeosl«uiie (;ifier Tia((uair}. Fiom " A 'J're.ilisc 
on Zoology,” P.irt IX., hy kiml piMiiiissioti of Mcssis. A. ,iiid ('. lllai k. 

We divide the Pisces into Chondrichthyes (sharks 
and rays), with a purely cartilaginous skeleton, and 
Ostcichthyes, in which bone is present. Clearly tlie 
Chondrichthyes, with neither true bone nor true scales 
and with no form of air-bladdiT or lung, are not eligible. 
The .second group, the Ostcichthyes, contains the 
Dipnoi and the Telcostomi. We shall see that of these 
the Dipnoi alom; disyjlay a considerable assemblage of 
characters Avhich the ancestor of the Tctrapoda must 
have possessed. 

The teleostomcs include Polypterus and the Actino- 
pterygii (Acipenser, Amia, Lepidosteus, and the 
Telcostei and many fossil forms). Of these the Teleostei, 
which appear only in the Jurassic strata, may be dis- 
missed at once as far too specialised and modern — for 
it is obvious that the common ancestor of the tetrapods 
must have diverged from the piscine stem in Carboni- 
ferous if not in Devonian times. But even the lower 
living Actinoptcrygii show specialisations in the skele- 
ton, brain, and viscera which prove that they all belong 
to side branches not in the direct line of ancestry. 

In the Devonian strata, however, are found certain 
very primitive tclcostomes, such as Osteolepis, which 
much more closely resemble what we believe to have 
been the ancestral form. 
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Indeed, Jis we pass do W7i wards, w’(j find a gradual 
eonvcTgenee in stnietiirc I)etwT(*n 'leleostorni and 
lJi|)noi, and hel ween these and the Stegocephalia, wliieh 
seems iinniistakahly to point to a eominon undiffer- 
entiated lorrn from which all three could have evolved. 
It is just tliis sort of (‘onvergcnce as w'e pass to earlier 
and earlier fossils which makes the study of j)aIjeonto- 
logy so fascinating— affording evidem'e not only that 
evolution has taken pla<-e, hut also enabling us to trace 
out the course it has actually followed. 

hollowing, then, the teleostomes down into the 
Devonian, we find that the osteolepids acf|uire a 
< omplete I'overing of thick scales of the ])eculiar struc- 
ture 1 have named cosmoid, a ('om[)lete set of roofing 
hones to the skull whic h may h(‘ compared almost hone 
for hone with those of the Stegocef)halia (a comparison 
further home out hy the very similar disposition of the 
lateral line c anals and the? pineal foramen). Not only 
were tlu're vcaitral external nostrils hut also internal 
nostrils on the palate', as Prof. Watson has showm. 
P>c)th the ])c*ctoral and the jjelvic fins had outstanding 
^c alc' covered lobes. 

Allied to ()sti‘()le])is, hut, it would sec'm, somewhat 
off the main line of dc'seent, are the khizodoiitidic, 
represc'nted, for exam])lc', by luisthenoj)tercjn from the 
I’pper Devonian of ('anada and so well described hy 
Whiteaves and Ihyant. Primitive as they are, even 
thc'se Di'vonian teleostomes arc; probably already too 
spec ialised in their jaw’ apparatus, large operc ular hones, 
and fin skeleton to he the* actual ancestors of the 
'I’etrapoda. 

'riiere remains to he considered the very i.solatcd 
fish Pc)ly])terus, surviving at the ])resent day, with a 
c losely allieci genus, only in the* rivers ot tropical Africa. 
It has a strong superfic ial resc'inhlance to the c^steolepids 
and was long ago placed witli them hy Huxley in the 
group ('rossoptervgii. 

Pollard and others since*, relying c hiefly on simi- 
laritic's in the roofing hones of the skull, have claimed 
that Polyjnerus is, of all living lisli, that most closely 
allied to the tetrai)ods. 'rhe n*semhlance is, f think, 
to a great extent deceptive, and only such as might he 
exjH'cted in any fairly primitiv'c fish. It is true that 
it has a ventral lung-like air bladder supplied from the 
sixth aortic arch. Nevertheless the slrueture of its 
seales, the jaw apparatus, the ])osition of its double 

nostrils on tlic outer surface of the snout, the absence 
K)i ii cloaca, the skclctcai of tlie pelvic* fin ajid girdle, 
•and Us s\H*c \;\\\sec\ liraiw sIaow tliat Polypterus is well 
0/1 the actino])terygian line of specialisation, as I 
endeavoured to show in a paper on the subject before 
the British .\ssoeiatioii in igoy. Inueed thc're is some 
reason to believ e* that it may he the living representative 
of tlu* ancient group of Palanonisc idie. 

Finally we conu* to the Di])nc)i, that ancient Immch 
of the Osteic'hthves dating frcmi Devonian times, but 
still surv iving to-day in isolated remnants, of which the 
.\ustralian lung-lish Ceratodiis is the most primitive 
geiyis. Although the modern forms havT a highly 
spec ialised dentition and have lost niany of the dermal 
nK)fing-l)ones of the skull and marginal bones of the 
jaws, yc*t they retain several important characters 
indicating allinity with the Tetrapoda. They have 
internal as well as external nostrils, and a lung sac 
opening yentrally, reoeivu’ng venous blood from the 
sixth aortic: arch and returning aerated blood directly 
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to the heart. The heart itself is remarkably amphibian 
in the structure of the truncus arteriosus, in the tendency 
of the valvx’s of the conus t-o fuse to a spiral longitudinal 
septum ; and even the atrium is beginning to become 
subdivided, so that the venous and arterial blood- 
streams pass separately to the right and left sides of the 
ventricle. 7'he vena cav'u inferior and the anterior 
abdominal vein are well established. A cloaca is 
present, and the urino-genital organs conform to the 
amphibiiin plan, as do also the eggs and the larval 
j forms. But more important still is the structure of th 
brain, wdiicli possesses distinct paired cerebral hemi- 
spheres! Even the skin resembles that of the Am- 
phibia, being provided with abundant multicellular 
glands. All these resemblances, both conservative and 
progressivT, can scarcely he due to c'onvergcnce. 

7' wo important points remain to be mentioned. In 
all the primitivx* tetrapods, the hinder region of the 
palato-quadrate bar (the upper division of the man- 
dibular arch) is not only firmly attached to the skull 
by basal anfl otic: proc-esscs, but a\i\o bears an ascending: 
proc:ess separating the profundus from the maxillary 
branch of the trigeminal nerve. Among all the fishes, 
the Dipnoi alone are known to show this typical 
disposition. 

The second point is that they alone among known 
fishes, with the possible excx*ption of the more primitive 
osteolepids, havx pectoral and pelvic fins of the same 
structure— thus suffic iently alike to have given rise to 
paired walking limbs. In other fishes the pelvic fins 
are too much reduced or specialised, tc^o unlike the 
pectorals, to have develoyjed into thetetrapod hind limb. 
The early Devonian dipnoan Dipterus aj)proac:hes so 
closc'ly to the ostc'olepids (in the structure of the skull, 
scales, fins, etc.), that we may be sure these forms cannot 
have moved very far from the common starting-point. 

We may eonedude that the earliest Osteichthyes 
divergc'd into teleostome and dipnoan branches and 
that the tetrapods arose from the base of the latter 
branch before the Dipnoi had ac:quircd their charac- 
teristic specialisation in palate and dentition. 7'he 
Devonian Osteolepidae and Dipnoi seem to have been 
fresh-water forms, and it is probable that the transition 
from aquatic to terrestrial life took place in streams 

and ponls, whence access to land was easy. 

What exactly were the transitional steps from fin to 
walking limb we do not yet know. The fin skeleton 
of the osteole]>ids is scarcely known, and that of the 
rhizcHlonts is probably already too specialised. The 
living Dijmoi, on the other hand, help us to understand 
liow aerial was substituted for aquatic respiration. For, 
while retaining gills and open gill-slits, they have 
become adapted to survival in rivers liable to be dried 
up or become foul in dry weather by accyuiring a nasal 
passage from external to internal nostril {\jy closure of 
the nasal groow,*) and a lung for breathing air taken in 
jU the surface. 77ie lung had no sudden origin ; but, 
as suggested by A. Goette and Spcngel, was probably 
derived from a posterior pair of gill pouches which 
failed to open to tlie exterior, retained an ample blood- 
supply, and joined together ventrally. 7"o this day 
the lung first appears in tetrapods as a pair of diverticula 
of the pharynx. 

Thus without break or sudden violent change of 
habit or structure could an aquatic ancestor have 
evolved into an animal living on dry land. 
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The Optical Planetarium at Munich. 


A /T ECHANICAI. devices intended to represent the 
^ motions of the planets date back to a very 
remote period and are said to have been constructed by 
the Chinese some 2000 years before the Christian era. 
It is certain that Archimedes and Posidonius con- 
structed some such apparatus. Machines representing 
the Ptolemaic system were designed at dilTerent epochs 
up to the time of Copernicus. 

In the latter part of the seventeenth century, machines 
were made by Roemer and Huyghens in conformity 
with the Copernican plan of the solar system, and 
various instruments have been devised at intervals up 
to the present day. It is interesting to note that 
Roemer presented one of his construction to Flamsteed, 
the first Astronomer- Royal. These machines all repre- 
sent the motions of the planets by purely mechanical 
means, the planets being represented by balls and made 
to move in their orbits by systems 
of gearing. As a rule, a system of 
vertical concentric tubes of different 
lengths is employed, the innermost 
being the longest. To the tapper end 
of each tube a radius vector is at- 
tached which revolves once for each 
revolution of the tube, and the lower 
ends of the tubes form the arbors of 
toothed wheels which arc geared up 
to a vertical axial. Through this, 
axial motion is imparted to the 
whole machine. The radius vector 
attached to the top of each tube 
connects the tube with the ball re- 
presenting the planet, and consists 
of two parts of different length. 

The longer is made to revolve round 
the tube, as has just been described, 
and the shorter, which carries the 
planetary ball at its extremity, is 
made to revolve round the extrem- 
ity of the longer arm with the same 
angular velocity as the latter, but in the opposite | 
direction. In this way true elliptic motion is produced, 
the ratio of the lengths of the two arms determining the 

eccentricity. The motion of the short arm is often 
produced by means of a pulley fixed to the planetary 
tube and connected by an endless cord with another 
pulley which is .situated at the extremity of the longer 
arm and to which the shorter arm is attached. 

It will be noticed that a person following the motions 
of these mechanical devices is in the position of an 
observer outside the solar system. Recently a new 
type of planetarium has been erected at Munich, and it 
seems to possess some striking advantages over the 
older and more cumbersome models. In the first 
place, the mechanical apparatus is cofnpact, and the 
images of the planets are projected optually on the 
surface of a large hemispherical dome at the centre of 
which is situated the projecting mechanism. Images 
of fixed stars are also projected on the dome, and an 
onlooker at the centre of the dome sees the motions 
represented on a short time-scale as they actually 
appear to a terrestrial observer. A general idea of the 
planetarium will be obtained from Fig. t. The dome 
is 33 feet in diameter. 
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Images of the 4500 fixed stars of the first to the sixth 
magnitude are projected on the dome by a straight- 
forward method. Thirty-one. projection bodies are 
mounted upon a spherical shefl of gun-metal with a 
lamp of 200 candle-power at k-S centre, and are so 
divided up that thirty-one lantern slides derived from 
star-maps form a continuous picture. This device will 
readily be comprehended by a glance at the top portion 
of Fig. 2, which is a photographic reproduction of the 
entire projection apparatus. The stars are represented 
by means of discs of varying diameters, and the Milky 
Way is projected by means of a number of small lantern 
attachments giving nebulous images. The wlxole of 
this part of the apparatus is mounted upon an axis 
corresponding to the earth’s polar axis, so that the 
projected images may move in such a way as to imitate 
the diurnal motion. 


The projection of planetary motions on the dome is 
necessarily a rather more complicated affair. The 

motions of five planets are represented, namely, Mercury, 

Venus, Mars, J upiter, anti Saturn. Uranus and Neptune 
are not represented, as they are purely telescopic 
objects. The motion of cacfi planet is projected by a 
separate projector, and the principle of the projectors 
is briefly as follows. Ry means of a straightforward 
mechanical device two small steel balls representing 
the planet and earth are made to revolve round a 
central point representing the sun, and these balls are 
connected by a trellis linkage capable of adapting itself 
to changing distances. A small [)rojc(‘tion apparatus 
is attached to the end of this linkage, and consequently 
the motion of the projected planetary image on the 
dome represents the motion of the planet as seen from 
the earth. The planes of the paths of the planetary 
balls in these projectors are inclined at the coprect 
angles to the planes in which the balls representing the 
earth move, these latter planes being all parallel to 
each other and inclined at the correct angle to the polar 
axis of the fixed star projector. The inclinations of the 
orbits pf the planets and the obliquity of the ecliptic 
are thus taken into account. The orbits of the balls 
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rpprcsentinf? the planets in the projectors are circular, 
but a crank mechanism takes into account the velocity 
'‘changes associated with the eccaitricity of the orbit. 
Briefly, ihe crunk mechanism compels the planetary 
hall U) describe a circular path about an eccentric 
point rej>rescnling the sun. There is still a residual 
error left in the vc( torial angle which in the most un- 
favourabk; ( ase (Mercury wdien nearest to the ea~th) 
leads to an error of 6"" in the position of the projected 
image. Jn the case of Mars, wdiich comes next to 
Mercury in eccentricity; the residual errors amount to 
only ’ those obtaining in the case of M(jrcury. 

In the case of the sun projec tor, the trellis work to 
which Ihe projec tion a|)paratus is attachcxl simply joins 
the ball representing the earth to a fixed central pin 
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revolving stop behind the circular diaphragm which 
furnishes the projected image. Actually such a stop 
would represent the phases correctly through one 
complete lunation, but would furnish their mirror 
images during the next. Accordingly the phase pro- 
jecting attachment has two alternately operating pro- 
jection heads. The phases of the planets are not 
reproduced, since they are not naked-eye phenomena. 

The projectors for the sun, moon, and planets will be 
.seen on the left-hand side of Fig. 2. The precession of 
the equinoxes is also allowed for in the mechanism. 
The whole apparatus* is driven by an electric motor, 
and by .means of a change gear a sidereal day can be 
condensed into 44 minutes, 2 minutes, or 50 seconds. 
In order to exhibit the motions of the sun, moon, and 



n'lucsenting the sun. The moon necessarily presents 
\arious complications arising from the comparatively 
rapid changes in the lunar orbit. I’he earth is repre- 
sented ]>y a fixed central pin, and tlu’ moon by a ball 
rotating about another central pin as in the case of the 
planets. This last central pin is set at an angle to the 
plane of the ecliptic, thus taking into account the 
inclination of the moon’s orbit, and furthermore is 
marie to nutate about a line perpendicular to the ecliptic, 
so as to. represent the progression of the nodes. No 
attempt is made to represent the eccentricity of the 
lunar orbit, as it would have been of no avail unless some 
mechanism was introduced in order to re[>resent the 
rmition (>f the ajises. This would have led to great 
diflieulties in the gearing mechanism, and the lunar 
orbit is ar cordingly represented as circular. This leads 
to a maximum ])ositional error of about 6”. 'I'he 
phases of the moon are imitated by mounting a small 
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planets more rapidly, a device is attached by means of 
which the polar axis can be disengaged and the motions of 
the solar system run at a rapid rate (exhibiting the annual 
changes in 4^ minutes, 50 seconds, or 7 seconds) against 
the fixed star sky, the latter being unaffected by diurnal 
motion and showing only the slow prccessional change. 
^ The foregoing is a brief description of an instrument 
which probably*^ represents the most succc.ssful attempt 
yet made to picture the heavenly motions. Its 
designer apparently claims that it is valuable as an 
astronomical work of precision. Some astronomers 
might possibly not feel inclined to lend unqualified 
assent to this claim, but few will deny the educational 
value of the apparatus, and there can scarcely be any 
doubt that the public at Munich and elsewhere will 
show' their appreciation of the brilliant and successful 
efforts of all who have been concerned in the design and 
erection of this beautiful device. 1 
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Radio Communications/ 


By Senatorc 

I HAVE always attached considerable importance to 
the problem of a practic«al directive system of 
radio communication. During my earliest experiments 
carried out in England more than twenty-eight years 
ago, I was able to show the transmission and reception 
of intelligible signals over a distance of ij miles by 
means of an elementary beam system employing very 
short waves and reflectors, whilst, curiously enough, 
by means of the antenna or elevated wire system, 
utilising much longer waves, I could only at that time 
get results over a distance of half a mile. 

The progress made with the non-clirectional long 
wave system was, however, so rapid and the results 
so immediately applicable to practical purposes, that 
it very soon became, and still remains, what might be 
called the standard system. Jt is regrettable that the 
study of short waves Vas neglected for a long period 
of’years, for these waves, which, so far, are the only 
ones that can be confined to narrow beams, are also 
capable of being employed to give practical results un- 
obtainable by the lower frc(|u’ency system, which, up to 
now, has held the field for long-distance communica- 
tion. 

When during the War in r9i6 I took up the system- 
atic study of short waves, considerable doubt existed 
in my mind, and in that of other workers, as to whether 
the range of these waves might not prove to be too 
small for practical and useful purposes, particularly 
during daytime, if they might not be altogether too 
untrustworthy, and also as to whether large stretches 
of land, and particularly mountains, would not present 
absolute obstacles to their transmission over long 
distances. 

In 1920 experiments were carried out by Capt. H. J. 
Round with duplex telephony on a loo-metre wave 
between Chelmsford and Southend, and the experi- 
ments were so successful that early in 1921 two stations 
which had been erected at Southwold and Zandvoord 
on the Dutch coast were put into commission experi- 
mentally, Southwold station utilising about i kilowatt 
to the aerial. Experiments were carried out, trans- 
mitting from these two stations to Norway in August 
1921, and at Chris tiansund day and night telephony 
was easily received from both stations. At Chris- 
tiania, about 700 English miles distant, very loud and 
constant signals were received during the hours of 
darkness and in the daytime on certain days, apparently 
when the barometer was low. 

During these experiments the curious night dis- 
tortion of telephone signals was discovered, particularly 
when transmission was overland, the major cause of 
which has more recently been discovered by Capt. 
Round in his work on broadcasting. Later, the 
results of these tests were merged into the general* 
short-wave beam experiments. 

During the tests carried out on the steam yacht 
Elettra in the spring and summer of 1923, I was able 
to discover that the slv)rt wave I was then using could 
not only cover great distances by day, and much 
greater distances by night, but that it was also quite 

* I'roin the inaugural address to the Royal Society of Arts delivered on 
December ii. 
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trustworthy and that, moreover, large parts of con- 
tinents and ranges of mountains did not materially 
reduce their working distance. 

A series of tests was for the first time carried out with 
short waves over what might be termed world-wide 
distances during the winter, spring, and summer of 
this year, between Poldhu in Cornwall and rct'ci\ing 
stations situated On ships at sea and’ also at such places 
as Montreal, New York, Rio de Janeiro, Ihienos Ayres, 
and Sydney (New South Wales, Australia). All lhe.se 
tests proved to be successful, including the first tele- 
phonic communication with Australia ever realised, 
although the amount. of power utilised at the sending 
station never exceeded 20 kilowatts. Very strong 
signals were obtained at all these places during the 
hours wdien darkne’ss extended over the whole distance 
separating each of them from Poldhu, and weaker 
signals for a few hours when the sun was about the 
horizon at either end, the intensity* of the signals 
varying inversely in proportion to the mean altitude of 
the sun when above the horizon. Although the signals 
were rec'cixed with great strength at New York, Rio, 
and Jlucnos Ayres during the time when darkness 
.spread over the whole or at least the major ])art of the 
great circle track separating these places from i^ildhu, 
no signals at all were ever received, during these tests, 
when the same track or part of space was all, or sub- 
stantially all, illuminated by- the light of the sun. 

While this limitation of tJie period (jf wen king to 
practically the hours of darkness constituted an un- 
doubted disadvantage, still the economical advantages, 
together with the trustw^orthiness and possibility of 
working this system at far greatex speeds than would 
have been feasible with the well-known high-powered 
long-wave installations, went far to convince me that 
the short-wave beam system would be capable of trans- 
mitting a far greater number of words per 24 hours 
between England and far - distant countries, such 
as Australia, than would be possible by the compara- 
tively powerful, cumbersome, and expensive stations 
actually in use, or whicli were planned to be used, for 
Imperial commercial communications. It is a satisfat'- 
tion to me to be able to state that the stations intended 
for this purpose in England and others to be installed 
in the principal Dominions and far-distant (ountries 
will all be on the beam system. 

('ommencing in August of this year, a further series 
of investigations was carried out between Poldhu and 
the yacht Elettra, the object being to endeavour, if 
possible, to find means of overcoming the limitation 
of working hours brought about by daylight, and also 
to test w'hether the effect of the reflectors w'ould give 
the expected increase of signal strength over long 
distances. The yacht proceeded to Spain, then to 
Madeira, and afterwards to Italy. P>om Naples we 
sailed for Beyruth in Syria, touching at Messina g^id 
Crete, returning to Naples via Athens. 

At Madeira it was ascertained that a refle(*tor at the 
transmitting station increased the strength of the* 
received signals in accordance with our calculations, 
but that, notwithstanding this increase of strength, 
when using a 92-mctre wave, the daylight range was 
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only v(rry slightly iiUL(nu‘ntc(l. ('()nij)aniti\T trsts 
vviTc (‘iiri'lully carried out. witli waves of 92, 60, 47. and 
^^2 ineLres also at (jtlier places in the Atlantic and 
Mcfliterranean. 

'I'hese tests enabled us to disc(A’(T that tlie dayli^Aht 
rariLje of practical communication over lon^^ distancTS 
increast'd very rapidly as the wave-leni^th was reduced, 
the 42-metre wave hein.L: re;^adarly received all day at | 
Hey ruth, whilst the 92 metre wave failed to reveal | 
itself for many hours each day even at Madeira, not- | 
withstanding the fact that the distance between Poldlui 
and Aladeira is 1100 miles, entirely over sea, whilst 
that between Poldhu* and J^eyruth is 2100 miles, 
practically all over mountainous land. Our observa- 
tions went to confirm the fact that for weaves between 
100 metres and 32 mt^tres the daylight absorption 
decreased very rapidly with the shortening of wave- 
length. 

i’hese results were so interesting and satisfactory 
that I immediately decided to try further tests over 
much greater distances. In October of this year, 
transmission experiments were carried out on a 32- 
metre wave from Poldhu to specially installed receivers 
at Montreal, New York, Rio, Buenos Ayres, and 
Sydney (Australia). Although the available power 
utilised at Poldhu was only 12 kilowatts, it was at once 
found possible to transmit signals and messages to 
New York, Rio, and Buenos Ayres when the whole of 
the great circle track separating these places from 
Poldliu was exposed to daylight. During a complete 
day transmission at fixed intervals carried out last 
Oc tober with Sydney, New South Wales, that station 
received the Poldhu signals for 23. J hours out of the 24, 
and a 48-h()ur test w'hich was only completed on 
December 10 fully confirmed the result. 

Tlie tests from England to places situated south of 
the equator, such as Sydney, Buenos Ayres, Rio dc 
Janeiro, and Ca])c Town, are particularly interesting for 
the leason that the waves have always in these cases to 
traverse what may be called a summer zone. They are 
therefore subjected to an averaging effect of conditions, 
w'liich can never possibly exist when the transmissions 
take place only betw een stations situated in the northern 
or southern hemispheres. During November some 
successful receiving tests w-re carried out in England, 
from a low pow'cr transmitting station in Australia 
utilising waves of 87 metres. During the present 
month of December, trials have been continued with 
('anada, the United States, Brazil, the vXrgentine, and 
Australia, and also, for the first time, with Bombay 
and Karachi in India and (ape Town in South Africa. 
The ])ower utilised at the Poldhu station during all 
these tests was 15 kilow^atts. 

'I'he results have fully (onfirmed my expectations in 
regard to the behaviour of the various wave-lengths 
over such great distances, and 1 have no doubt that the 
information gained will render possible the installation 
of comparatively low pow'er stations capable of estab- 
lishing and maintaining commercial services by day 
ai?d by night between England and the most distant 
parts of the globe. 

The low^ ('ost of this system both in capital and 
running expenses, compared with that of the existing 
tyjie of stations, must prove to be very great, and should 
bring about the possibility of a reduction in telegraph 
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rates for all long-distance communications, besides 
making diriH't ('ommunication with some of tHie smaller 
outposts of the Empire commenially remunerative. 
Already the size and power of some of the most modern 
long-w'ave stations was bei'oming a serious (juestion 
from a financial point of view\ The hewly eipiipjicd 
station at Buenos Ayres, for example, which was 
designed primarily for communicating with Europe 
over a distancci of about 6000 miles, employs 800 kilo- 
watts and an aerial supported by ten towers, each. 680 
feet high. 'I'his station usually works on wave-lengths 
of about 12,000 and 16,000 metres. Anothi r example 
is the ^British Post Office station which is being erecti-d 
near Rugby, which, when completed, will employ loco 
kilowatts and an aerial supported by 16 towers, each 
820 feet high, while the station being erected in the 
Union of South Africa was designed on a similar 
gigantic scale. 

I am now firmly convinced that the beam stations 
employing only a small fractipn of this power and 
much lower and fewer masts will be able to coju- 
municate at practically any time with any part of the 
Empire, and I cannot refrain from expressing my 
strong personal opinion that these powerful long-wave 
stations will soon be found to be uneconomical and 
comparatively inefficient in so far as long-distance 
commercial communications are concerned. Although 
we have, or believe we have, all the necessary data 
for the generation, radiation, and reception of electrical 
waves, as at present utilised for long-distance com- 
munications, we are still far from possessing anything 
approaching an exact knowledge of the conditions 
governing the propagation of these waves through 
space. 1’hese results indicate quite definitely that the 
well-known Austin formula is inapplicable to these 
waves. Another formula will have to be devised, 
based on the results of further investigations. 

Reflectors of practical and economical dimensions 
are only efficiently applicable when short waves arc 
used, and, although very long distances have been 
covered by these waves without the use of directional 
devices, I am convinced that these will be found to be 
c.ssential for ensuring the carrying out of commercial 
high speed services. The disadvantageous effect called 
“ fading ’’ is sometimes a source of serious trouble 
when receiving signals transmitted by means of short 
waves, although much less serious than when waves 
of several hundred metres in length arc employed. 
According to our experience, the use of reflectors 
diminishes fading, and also tends to overcome its effects 
by enormously increasing the strength and therefore 
the margin of readability of the received signals. 

Increasingly large and expensive reflectors could, of 
course, be used with longer waves than 100 metres, 
but the results of all recent tests seem to indicate that 
the shorter waves present the greatest advantages, 
one of the most important being that their reception 
is very much less liable to interference by the effects 
of atmospheric electrical disturbances, or “ X’s.” 

If these waves are destined to carry a considerable 
part of the most important long-distance telegraphic 
traffic of the world, it may wdl be necessary in the 
near future, by international legislation, to regulate 
their use and safeguard them from preventable 
interference. 
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The Leeds University Celebrations. 


D rS'riNOrjSHKl) representatives of universities 
throu”[hoLiL tlu* British Kmjnre and of learned 
.societies and professional bodies ^atluTed together at 
Leeds during last week to join with local bodies in 
congratulating the University of Leeds on the attain- 
ment of its majority an event which coincides with 
the jubilee of the parent institution, the ^'()rkshire 
(ollege of Science. In the course of a series of im- 
portant ceremonies spread over the whole week, the 
outstanding events wi re the sermon preached by the 
Archbishop of York in the l^irish Uhurch, Lord 
Jkilfour’s great speech at the University dinner, the 
eloquent words with which Sir Michael Sadler reviewed 
the Unix ersity’s history, the addresses delivered by dele- 
gates at the official reception , and Sir Berkeley Moynihan’s 
brilliant survey of the record of surgery in Leeds. 

The wide and influential response to the im itation 
to participate in these* celebrations is a tribute to the 
success which has attended the efforts of this young 
University. But it is not in this fact that the real 
significance of the gathering is to be found. Rather 
is it to be taken, first, as a derhonstration of that fellow- 
ship within the world of learning which, important in 
its direct help to the advance of knowledge, may also 
exert a profound influence in producing a better under- 
standing between the peoples of different countries ; 
and, second, as evidence of the general recognition of 
the fact that of all the progress which has been made 
in education during the last fifty years, nothing has 
been so remarkable as the growth of the modern 
universities. Of this growth, the University of Ixcds 
provides a good example, and it is perhaps to this 
more than anything that is due the representative 
character of last week’s brilliant assembly. 

The Yorkshire College of Science opened its doors 
on October 26, 1874, as the result of the efforts of a 
Yorkshire Board of Education the purpose of which 
was to bring about the development of scientific 
instruction in the county. 'Lhe ground had been 
prepared for this new venture by the w'ork of the 
Mechanics’ Institutes, the formation of science classes, 
and the growing opinion in favour of scientific training 
as an aid to industry. Sir Michael Sadler puts forward 
the view that the aims of the promoters of the College 
w^re not .so narrowly utilitarian as has generally been 
supposed, believing that they had in their minds a 
larger view of the purposes of the College than they 
thought it necessary to disclose. Their arguments 
were mainly based, how'^ever, on the industrial needs 
of the country, and they defined the objects of the 
College as being ‘‘ to supply instruction in those 
sciences which arc applicable to the Manufactures, 
Engineering, Mining, and Agriculture, of the ('ounty 
of York, also in such arts and languages, as arc cognate, 
to the foregoing purpose.” But, even if their aim waj; 
wholly utilitarian, it seems unnecessary to seek excuses 
for them. They were without question pioneers whose 
ideas were well in advance of general opinion, and their 
efforts achieved a nptable development in higher 
education. Some there were who felt at the time of 
the establishment of the C.'ollege that it was being 
confined within unduly narrow limits. Amongst these 
was Dr. Lyon Playfair, than whom the College could 
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have liiid no more competent adviser. i.ord hVederii'k 
(avendish, the president of the ('ollege, was also 
emphatic in urging the avoidamv of a onc-sicled 
(oncern. It is clear, therefore, that, whatever may 
have been the opinion of the general body of jmunoters, 
there was influential and expert support for the opinion 
expressed in the columns of N.xrrRF*: on October 14, 
1875 : “If the ('ounty is as earnest in furthering its 
welfare as we l)elieve it to bt*, the institution ought not 
to remain long on its present limited basis.” 

The widening of the curriculum of the College came 
about very quickly, and the cause of it was not j)rimarily 
the pressure of outside opinion but the demand from 
within, coming both from the professors who were 
appointed to teach scienc(j and from the students who 
were in attendance for the purpose of studying science. 
Both staff and students found the need for literary 
studies if their work was to secure its best results. 
Some credit for the development must be given also 
to the external examinations of the University of 
London, which demanded a wider range of knowledge 
than could be gained within the early curriculum of the 
College. It was the work of the Cambridge University 
Extension Lectures scheme which made possible, only 
three years after the beginning of the College, the 
addition of literal and historical subjects to its courses 
of study. The ( ilege took over the work of the Exten- 
sion Committe in 1877 and, in the following year, 
renamed itself * The Yorkshire ('ollege.” Jn 1884 the 
Yorkshire (V ilege joined forces with the Leeds School 
of Medicine y^which had been at work since 1831), and 
three year;' later attained university status by admis- 
sion into the Victoria University. In 1904, having 
unsucce .ully opposed the dissolution of this Federal 
Univer wy, the Yorkshire ('ollege secured an in- 
dependent Charter as“ The University of Leeds.” 

Perhaps the most remarkable thing about the history 
of the Yorkshire ('ollege and the University of Leeds 
is the fact that from its very beginning until the 
present day its growth has ( on tinned without cessation. 
In this it has more than kept pace with the development 
of public opinion in favour of university education and 
with the realisation of the value of .scientific research. 
Its governing body, constituted on a representative 
basis, has been able to retain its independence while 
accepting large sums of money from the State and the 
Local Authorities, and from other contributing bodies. 
This position (not maintained without certain struggle.s) 
has enabled the Lbiix’crsity to develop in a w^ay which 
would scarcely have been possible under restrictions 
imposed by external authority. The University has 
attached more importance to staffing than to buildings, 
and, though it may have suffered in appearance, its 
policy has been more than justified by its results. 
Served by men and women of distinction, performing 
work of high value, and having the advantage and the 
dignity of self-government, the University has attracted 
to its governing body men of great business capacity, 
and its affairs have always been managed with efficiency. 

The congratulations whi(‘h have been showered upon 
the University of Leeds on the occasion of its jubilee 
indicate the general satisfaction of sister institutions 
and the public with the manner in which a College 



NA TUR/i 


942 

founded on unambitious lines has ^rown in the space 
of fifty years into a Tniversity with nt^trly 2000 
students and a staff oi 26S, constantly widenini>[ its 
ran^e of studies, fle\ eloi)in.n a stron.^' haeulty of Arts 
while rnaintaininu^ the distiiu tion of its scientific work^ 
retaining throiji^h all this expansion the atmosphere of 
Iriendliness in which it justifiably takes pride, and 
ineetiitu its liiuimMal obligations in fa(‘e of an annual 
expenditure increased in the spat e of six years from 
70,000/. tf) 17^-5,000/. 
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The University of Leeds is also entitled to congratu- 
lation for its present resolve to continue its {Trogress in 
spite of the severe financial diffit'ulties which stand in 
the way. it has set itself the great task of providing 
buildings worthy of its high purpose and of enlarging 
its endowment for scientific research. The purpose is 
one which deserves and will no doubt receive general 
commendation^ and our best wish for the University 
is that its present enterprise will be crowned with a 
success equal to its past achievements. 


Obituary. 


ProI'. Iaroslav Hlava. 

^ I'l'lIIN recent times the Czechoslovak nation has 
siiffererl several losses of eminent professors of 
its ('harles’ (bohemian) University^ which have been re- 
corded in Nature. Prof, laroslav Tllava died in Prague 
in his seventieth year on November i. f^rof. Hlava 
was the senior of the medical faculty and its eminent, 
most representative member. He was profes.sor of 
patiiological anatomy and of bacteriology, but he had 
to establish the cliair of that science for our nation, for 
up to the year 1882 it was represented only by German 
])rofessors. lie began his career as a demonstrator of 
Prof. Klebs in Prague and then studied under Conheim, 
Weigert, Wirchow, Recklingshausen, Cornil, Vulpian, 
and Strieker. 

* Hlava became in 1884 associate profes.sor, and in 
1887 ordinary professor; later he was dean of the 
faculty, and in 1906 Rector Magnificus of our Univer- 
sity. He was a great teacher of pathological anatomy, 
but he was also a well-known scientific investigator, and 
the number of his scientific discoveries and publications 
is too great to be mentioned here in detail. The princi- 
pal object of his investigations were the infectious dis- 
eases, the modern teaching of which celebrated its 
triumphs at a time when Hlava was a young man. 
Jlaeteriology was in our country closely connected with 
his name. His special study was that of exanthemata, 
especially of scarlatina and of exanthem ic typhoid fever, 
but this investigation proceeded very slowly, owing to 
the scarcity of this disease, and was brought to a close 
only during the War. His other investigations covered 
histology, (‘pidemiology, and parasitology. 

Hla\a published most of his papers in tht bohemian 
language, and established for this purpose a special 
('ollec'live Journal. To every paper a French resume 
was aflded, and .so H lava’s work became known in 
foreign countries. Ihnv it was appreciated there is 
evident from the great interest by which his numerous 
papers were received at different scientific congresses, 
espet'ially h'rench, Russian, Polish, and Jugo.siav. A 
proof of it is •^iven by the fact that he was not only a 
memberof bohemian learned societies like the bohemian 
Academy' of Sciences, and president of our Medical 
Society and of the High Sanitary Council, but also 
president of the bohemian national committee at 
many scientific congresses, and foreign associate of the 
Academy of Alcdicine in Paris, member of the military 
Medical Academy of Petrograd, and a number of other 
medical societies in various ( ountries. He received three 
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high Serbian decorations. The imposing monument 
which exists in his wonderfully up-to-date Patho- 
logical Institute (called H lava’s Institute) will be a 
permanent symbol of his scientific significance. 

boiIUSLAV bRAUNER. 


('amurti)GE mourns tl\f death, on December 7, of 
Richard Irwin Lynch, who for forty years was Curator 
of the University botanic Garden. Mr. Lynch was 
born at St. (Germans, Cornwall, in 1850, and went to 
Kew at the age of seventeen. He rose to the position 
of senior foreman, which he held until 1879, when he 
came to Cambridge. Of his many publications, all 
written in a fresh and charming style, perhaps the best 
known is his book on Iris. He is also well known by 
the Cineraria and Gerbcra hybrids he raised. The 
University gave him an honorary degree of M.A. in 
1906, and in the same year he received the Victorian 
Medal for Horticulture from the Royal Horticultural 
Society. In 1923 he received the Veitch medal 
inscribed ‘‘To R. Irwin Lynch for his work in Horti- 
culture.” He was an accurate botanist and an 
assiduous collector, and few of the present generation 
know how much Cambridge owes to him. On his 
retirement in 1919 he went to live at Torquay, a move 
deeply regretted by his numerous friends in Cambridge, 
who would have enjoyed his companionship, and been 
glad of his help and advice about everything to do 
with gardening. H. G.-C. 


We regret to announce the following deaths : 

Prof. Hugo von Seeligcr, professor of astronomy 
and director of the observatory at Munich, and 
formerly president of the Bavarian Academy of 
Sciences, on December 2, aged seventy-five. 

Dr. Otto Pufahl, professor of metallurgy in the , 
mining department of the Berlin Technische Hoch- 
schule, on November t 8, aged seventy. 

Dr. Carlo .De Stefaiii, professor of geology and 
•physical geography in the Royal University of 
Florence, on December 12. 

M. Kugdne Simon, correspondant of the I’aris 
Academy of Sciences in the section of anatomy and 
zoology, and author of the “ Histoire naturclle des 
Araignecs,” on November 17, aged seventy-six. 

Dr. Felix Tannh3,user, extra-ordinary professor of 
mineralogy and geology at the Technische Hochschule 
and the University of Berlin, on December 2. 
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Current Topics and Events 


Tn the Rationalist Press Association Annual for 
1925 tliere is an interesting and suggestive article by 
Sir Artluir Keith on “ Capital as a factor in Evolu- 
tion.” The gist of it is that \vc see in the biological 
order a closely similaj* use of saving for the purpose 
of higher development to that which we see in the 
sociological order in the use of capital. Sir Arthur 
<levelops the argument in considerable detail both in 
the case of the fowl, where the yolk-saving habit is 
carried to a ver}'^ high point, and also in that group of 
fishes which lie near the ancestral line of the higher 
vertebrates, namely, the Selachians (sharks, rays and 
<log-lish). The argunnmt is a continuation of hTancis 
Balfour's discovery of forty years ago that the key to 
many of the obscure problems surrounding the develop- 
ment of the higher vertebrates may be found by study- 
ing the embryology of the Selachians. This is specially 
true of the structures which allow the young to draw 
their nourishment from the womb of the mother. 
The placenta is the most wonderful of these devices 
gradually developed. In the case of man it is just in 
the later intra-uterine period that the new and charac- 
teristic features of the brain and body are invented 
and worked out. We may then fairly continue the 
argument to the period of dependence prolonged after 
birth and after childhood. Only capital, that is 
saving, makes this possible.^ Knowledge is absorbed 
and increased owing to the shelter and the leisure 
provided by capital. This is, of course, only one 
aspect of the case for capitalism, but for those who 
care first for the intellectual stability and progress of 
mankind it is perhaps the most important : it is 
unfortunately the most easily overlooked by the 
Communists cither of Russia or anywhere else. 

At a meeting of the Institution of Electrical 
Engineers on December 18, Mr. Donald Murray gave 
a very interesting forecast of the telegraphy of the 
future, it is common knowledge that the present 
system of telegraphy is far from satisfactory. Tele- 
graph lines could be loaded to many times their 
present capacity without any change being necessary ; 
the delays occur at the sending and receiving ends. 
Mr. Murray points out that if printing transmitters 
and receivers were installed in each user's office or 
home, it would be possible for him by means of 
automatic exchanges to receive or to send long 
printed messages over any distance in a few minutes. 
The method is past the experimental stage. The 
British Post Office has received and transmitted 
printed messages over considerable distances for 
several years. The introduction of automatic tele- 
graph exchanges is merely a question of time. In 
the new telegraphy any ordinary typist working at 
from 40 to 80 words a minute could send the message 
which would be received in full printed form in a few 
minutes' time, no matter how great the distance 
between the sender "and the receiver. The main 
obstacle in the path of progress is the price of the 
teletype machines, but once the demand increased to 
tens of thousands there is no reason to suppose that 
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the price would be a])preciably greater than that of 
a good typewriter. A probable development would 
be the broadcasting of printed news by a teletype 
receiver which could be actuated through the 
ordinary telephone wire. The use of the teletype 
printer will shortly take place in the Enited States, 
as ])oth the W'estern Union and tlie Bell Telephone 
Co. are offering facilities to business men. The 
continually extending use of automatic telephones 
and telegraphs will gradually reduce the number of 
telephone girls and tedegraph operators. Another 
effect will be to speed up to the utmost limit the rate 
at which business men work. 

Tn the account of the experiences of the IMouiit 
ICverest expedition which appears in the December 
number of the Geographical Journal, Mr. N. 1 C. Odell, 
who climbed to nearly 27,000 ft., makes some import- 
ant observations with regard to the use of oxygen at 
high altitudes. He believes that if a man has been 
acclimatised at altitudes of say 22,000 or 23,000 ft., 
he can do without oxygen. I'lirthermore, he thinks 
that oxygen used liberally may be regarded as a 
source of danger b}^ preventing the user from proper 
acclimatisation, and greatly increasing the chances 
of his collapse if the apparatus breaks down. The 
weight of the present apparatus, about 30 lb., com- 
bined with its bulk, obviates any advantage to bew 
gained from it. Mr. Odell records the interesting 
physiological fact that all members of the recent 
expedition who had served in previous attempts 
acclimatised quicker than new-comers. He concludes 
by stating his belief that Mount Everest can be 
climbed without oxygen, and that if a high climbing 
party carries it in future, it should only be in small 
quantities, as an emergency measure, and must be 
contained in ranch lighter apparatus. Articles by 
other members of the expedition give a full account 
of the attempt on the summit, and are illustrated by 
a number of beautiful photographic plates. 

TiiRKK recent papers on the laws governing popula- 
tion growth were discussed by Dr. T. II. C. Stevenson, 
of the General Register Office, at a meeting of the 
Royal Statistical Society held on December 16. Dr. 
Stevenson stated that the birth-rate for Europe as 
a whole, which during the nineteenth century, so far 
as covered by the official reex^rds, had not varied very 
greatly, took a sudden downward plunge with the 
advent of the 20th, and continued to fall, at an 
accelerating pace, until the outbreak of war in 1914 
spoilt the comparison. Germany was much more 
affected by this movement than England and Wales, 
where the birth-rate decline during the fourteen years 
before the war had been very similar to that of Europe 
generally. This fact might have contributed towawls 
fixing the date for putting Germany’s war machine 
in motion. If the death-rate had varied without 
reference to population conditions, and in the opening 
years of the present century, the birth-rate also, this 
would make the future course of population all the 
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more* (lilficiilt to pn)gnosti(.atc. '1 he v'cry siuhlenness 
of the rhaii^^o suggests in lerfcrcnc'c witli the laws 
of Nature, as by inrrc'ased practice of contraception, 
ratlifir than a ( in tl)e laws of Nature themselves. 

Till-: Natal Museum has i.ssued two .series of pictorial 
post cards, ten in each .s(*ries, illustrating the mammals 
>f South Africa. They rej)reseiit photographs of 
natural groups set up in tlu^ Aluseum and, as the 
gRiiips have been mounted in natural attitudes and 
arranged am hist surroundings repre.senting as closely 
as po.ssible tlie special habitat of each .species, the 
cards provide an excellent series of illustrations of 
the characteristic mammalian fauna of South Africa, 
mainly antelopes, but including elephant, rhinoceros, 
zebra, and lion. They are ve^ry pleasingly reproduced 
and of considerable artistic merit, and are, at the 
same time, an eloquent tribute to the fine work which 
is being done at the Natal Museum. With each 
series is issued a leaflet in whi( 5 h a reasoned plea is 
made for the international protection of the African 
fauna. The cards, by showing the reader of the 
l)amphlet the beauty of what he is asked to protect, 
should be very helpful propaganda in enlisting 
practical support for the cause which Dr. Warren, 
as indeed all naturalists, has at heart. It is to be 
hoped that the series of cards will be extended to 
other groups of animals, for they mu.st prove of great 
educational value as an aid to the teaching of natural 
history in the schools of South Africa. 

Du. Jojr.\NNES llfMTiKorER, director of the Zoo- 
logical Garden at Rotterdam, has been elected a 
foreign member of the Zoological Society of London. ^ 

Tuiv houlertoii Awaid of the Geologists' Associa- 
tion will be presented to Air. A. L. l.each at the 
annual general meeting to be held next February. 
.Mr. Leach was honorary secretary of the Association 
for tlie period hM'S. 

The Aerodynamics Kxperimental Department of 
the Royal Aircraft h’stablishments requires a number 
of test assistants. Applicants must have had tech- 
nical training to the standard of a degree in natural 
science or engineering, and be willing and medically 
fit to fly as observers. Applications, marked A. 43, 
should be sent to the Superintendent, R.A.K., South 
l-'amborough, Hants. 

Ih^oK. C. Veknon Boys has been awarded the 
second Duddell Memorial Aledal by the ('ouncil of 
the Physical Society of T.ondon. .According to the 
terms of the Duddell Memorial 'ITust, the award is 
“ ft)r the advancement of knowledge by the invention 
orMc.sign of .scientilic instruments or by the di.scovery 
of materials. used in their construction.” The award 
li> Prof, Boys was by a unanimous decision of the 
('ouncil. 

Tine Safety in Alines Research Board retpiires the 
.services for a year of an investigator to carry out 
work on the strengths of various structures for the 
support of underground workings in coal-mines. The 
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possession of a university degree or its eiiui valent in 
engineering is a nece.ssity. Forms of application, 
returnable not later than December 31, can be 
obtained from the Under-Secretary for Alines, Kstab- 
li.shment Branch, Alines Department, Dean Stanley 
Street, S.W.i. 

Dr. h'. P. Stowe LI. has been elected as the first 
Aquarium Re.search h'ellow of the Zoologii .d Society 
of London. Dr. Stowell is a graduate of the Uni- 
vensity of Liverpool, where he has been carrying out 
research in chemistry. The Fellowship, which is 
tenable for 3 years, is of the value of 350/. a year, and 
has been established for the investigation of the 
conditions affecting aquatic life in fresh and salt water 
aquaria. There were twenty candidates for the 
Fellowship. 

Applications are invited by the London School of 
Hygiene and Tropical Medicinei (Division of Tropical 
Medicine and Hygiene) for the post of assistant -in 
helminthology. Candidates must hold a science 
degree and be qualified in medicine or veterinary 
medicine. Applications,' with particulars of can- 
didates' experience and research, copies of their 
scientific contributions, and the names of not more 
than three referees, must be received by, at latest, 
January i, by the Secretary of the School, Alalet 
Street, W.C.i. 

The Harrison Alemorial Prize selection committee 
announces that it is unable to make an award of tlie 
Harrison Alernorial Prize for 1924. According to 
the terms of the trust deed, the award is in the hands 
of a committee consisting of the presidents of the 
Chemical Society, the Institute of Chemistry, the 
Society of Chemical Industry, and the Pharmaceutical 
Society, and is given ” for the most meritorious and 
promising original investigations in any branch of 
pure or applied chemistry ” of the previous five years. 

Those who have contributed to the proposed 
memorial to the late Dr. and Airs. Augustus D. Waller 
will be glad to know that the sum of 2000/. has been 
subscribed towards the memorial at the I^ondon 
(Royal Free Ho.spital) School of ATedicirie for Women, 
and a trust deed has been drawn up embodying the 
resolutions of the final meeting of the Committee and 
subscribers held on July 17 last. The money has 
been handed over to the Council of the Aledical 
School ; it is being invested as a capital sum, and 
the interest will be applied for purposes of scientific 
research. The sum of about 105/. has so far been 
subscribed for the proposed memorial of a Waller 
Re.searcli Room at St. Mary’s Hospital. If the 
scheme (Iocs ^lot materialise in a year, the donors 
will be consulted as to the use of their money. A 
complete list of subscribers has now been prepared. 

Catalogue E issued by Alessrs. Flatters and 
Garnett, Ltd., 309 Oxford Road, Manchester, lists 
tlie lantern slides which thcit firm has available for 
purchase or hire. It con.sists of no less than 100 
closely printed pages with a few representative 
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rcprofUiclions, and niclndcs a wealth of subjects, 
mainly of a natural Juslory type. 'I'he slides showiiif? 
various plant a-^soi tations should be particularly 
ns('fnl. 'riuMe are numerous slides illustrating tech- 
nical features of bot.i ideal, geological, zoological, and 
n'lat(‘d specimens, while sections of the catalogue 
are also rievoted to astronom\', textile hbres and 
machinery, and so on. A useful index to the subject 
matter cfmcludes the y)amphlet. 

A nnuJOGR.vniv of meteorological literature pre- 
pared by the Royal Meteorological Society with the 
collaborati(m of tht' Meteorological Office, Air Min- 
istry, Xo. 6, has recently been issued by the Royal 
Meteorological Society. The bibliography is now 
published in six-monthly parts ; prior to 1921 it 
formed a part of the ^ciety*s Quarterly Journal. 
The publication is of great value to meteorologists in 
different parts of the globe, especially as the science 
of the weather is rnojsr making such rapid advances ; 
it* helps the inquirer to sort out literature on the 
branch of work with which he is interested. The 
divisions deal with the physics of the atmosphere, 


the upper air, and with more ordinary topics such as 
temperature, rain, wind, atmosjdieric electricity, and 
weather forecasting. 

Tin: Institution of Heating and Wntilating 
haigineers is oltering to assistants in the profession 
the following premiums : the launby, value ro/. ro 5 ., 
j tlic Sirocco, value to/. and the C'lrenville, value 

I 5/. 55., each carrying a medal of the institution. 
'J'lie Lumby ymemium will be for the best pa]>er 
submitted tlealing with, or any subject connected 
with, heating or hot-water supplies ; the Sirocco 
premium for the best paper submitted dealing witJi 
ventilation and the general application of fans ; air 
washing, air conditioning, dust and fiimp removal, 
mechanical draught, etc. ; and the Grenville premium 
for the next best paper f any subject included in the 
above. Each competing essay must be written under 
a nom de plumes with the name and address of the 
sender in a separate' sealed envelope, and be sent to 
reach the secretary of the Institution, 38 Victoria 
Street, S.W.i, not later than March 31 next. Further 
pcirticulars are obtainable from the secretary. 


Our Astroaomical Column. 


Ilair.HTNEss OF Planets and Stars. — The 
Chaldaean (vol. vi. No. 21) contains an interesting 
article by C. Schoch on the brightness of stars and 
planets at various distances. The most recent values 
of the yjlanotary albcdocs are employed. The earth 
seen from the moon is of mag. - i6‘6, but Alars seen from 
Phobos is --22‘5, very little fainter than the sun seen 
from Jnpiter, w hich is - 23*2. The earth from Venus 
is -'6*5, seven time.s as bright as Venus from the earth. 

Tlie brightest planet, seen from another planet, is 
Venus from Mercury, —7*7 mag., the earth from 
V’enus coming next with — 6’5. The moon from 
Venus is 2*.|. 

Of satellites .seen from their primaries, our moon is 
very much the brightest, mag. - 12*33 I fl^^ fwo next 
brightest are Phol^os from Mars — 8*o, and To from 
Jupiter -7*7. The table emphasises the fact of tlic 
great superiority of our moon as a light-giver, com- 
pared with the combined light of the satellites of the 
other planets, even if all could be full together. 

The ])aper also give.s the absolute magnitudes of 
several fixed .stars. Tlie three brightest are Deneb 
(a Cygni) -7*2, Rigel -5*8, ('anopus --4-2, but as 
their parallaxes are very small, there is considerable 
uncertainty about these values. 

The Distribution of Eneroy in Stellar 
Spectra. — An interesting paper by Dr. C* G. Abbot 
on this subject appears in the A strophysical Journal, 
vol. 60, p. 87. Til place of the bolometer which he 
used in his earlier investigations of energy clistribu-' 
tion, the author has employed a new type radio-# 
meter, .specially designed by Dr. E. F. Nichols for, 
this type of work and used with the Mount Wilson 
loo-inch telescope arranged in the Coude form. The 
<leflexions were read visually on a phosphorescent^ 
scale placed 5 metres from the radiometer mirror. 
Observations were made in this way at fifteen different 
wave-lengths in the spectra of nine bright stars, and 
the results (reduced to normal conditions by compari- 
son with solar observations) are given in diagram- 
matic form. It is interesting to note the very 
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pronounced double maximum in the case of Rigel, 
and also tlic fact that Vega and Sirius (w'hich are both 
of type Ao) show different energy distributions — the 
point of niaxiinum, in particular, being very different 
in these two stars. 

A tentative comparison is made of these curves 
with the theoretical “ black-body " curves, and the 
diameters arc computed of perfect radiators which 
would give emissions equal to those of llic stars at 
the a.me temperatures. These diameters are found 
to ompare favourably both with interferometer 
measures of stellar diameters and with Russell’s 
theoretical values. 

Mechanical Analysis of Pertoi>icitip:s. — A 
problem of very frccpient occurrence in astronomy 
is that of determining, from a set of observed values of 
a character (such as magnitude or radial vclocit\') 
which varies with time, the periodic time of 
variation. A mechanical method of .solving the 
generalised problem has been applied by H. de 
Miffonis, and is described by him witli detailed 
drawings in the A strophysical Journal, vol. Co, p. 133. 
The principle underlying this instrument is to choose 
beforehand a definite length (c.g. 2 inches) to represent 
the required period, and then to alter the time scale of 
the ob.servations by means of adjustable “ time bars " 
until the period has the chosen length. The observa- 
tions are represented by black dots on celluloid 
strips. Other dots are then arranged at intervals of 
t>vo inches (in the time direction) on either side of the 
observation dots over t))c whole range of the instru- 
ment, and the time scale is adjusted by means of a 
hand wheel until these dots all lie as nearly a.s possible 
on a smooth curve. 

The machine appears to be rather elaborate for its 
purpose unless a great amount of such work has to be 
done, but a useful description is added of a graphical 
method of solving such problems, involving the same 
principle, which can be used if the number of observa- 
tions is insufficient to warrant the building of the 
machine as originally designed. 
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Research Items. 


Stoni, Imi’J.iailn'j s I' ROM Ti'-XAs. — 111 the Journal 
(hi la SiH f/tr (h‘s /\ }//(') if aoi'^irs <fe Paris (vol. xvi. 
X. Srr.j, J )r. (’]i;js. Pc<«h<nly describes a number of 
inijdcmcnls of chipp(‘(l Hint from Kcrrvillc, 120 kilo- 
metres Mr)rth '.vest of San jXnloiiio. Tlicre are in this 
an-a a laif^e number of mounds of small dimensions 
varying from live to tiftcen metres in diametpr. So 
far as observe<l, these were not burial mounds and 
they usually occur alonj^ water-cour.ses, particularly 
(ui a tou^me of laud i)elween two streams. The 
specimens were obtaiuerl entirely from the surface. 
'I'hey include haunner stones; chipped axes with 
platfoiMiis usually covered w'ith the original crust, 
varying from five to twenty centimetres in length, 
and very* rough; arrow-heads with and without 
tangs; lance jxanls, ceremonial and otlier, a few 
resfunbling Sohitrcaii fcihllcs dc laurier, with an 
occasional tendency to t!.(‘ sinuous edge and alternate 
retouching ; kni^'cs, soineiimes with flattened bases and 
■-.(oj) ridges for halting, showing a striking .similarity 
lo lipp(‘r i’aheolithic knives ami .scrapers. Among 
the .s( rapers, .side scrapiTs are rare, but great ingenuity 
was shown in forming “ snub nosed scrapers ; while 
th(‘ long .siTajxTs arc i<lentic.al w'ith the grattoirs 
laiTi/rs of the l]])per J *akeolithic. Other for »ns were 
drills and spokesha\es. Jdints are never foimd on 
t he mounds, but lying m'ar by, 'the patina is varied, 
generally bhui or whitti. As Jverrvillc lies at the 
ix)int of contact (at the beginning of historical times) 
of the SlKj.shoneans, Athapa.scans, and Coaliuitlans, 
riefy is to be expected, ami it may be possible to 
labhsh tiu' exist ence ot truth; and tirade routes. To 
di.scover\' of a piece of luematite, which is 
not known lo occur in the neighbourhood, appears to 
point. 

Human MjtiUAi ions. — An analysis of human 
migrations by Dr. Kene le ('onto in ihe current issue 
of Scif'niia suggests a cla.ssification into those which 
are caused bv viohmee ami those which w’^ere carried 
iMit peaceably, lilaeh cla.ss is capable of further 
subdi vision. I’liere are. for example, the armed 
movements of whole peoples in search of new land 
to cultivate or mwv lands for pasture, the latter to 
he distinguished from nomadism. Next military 
cominest. and, thirdly, military colonisation, to 
wdiicli the system of liiarches instituted by Charle- 
magne is elosely related; A further class of migrations 
consists of the flight of families and individuals from 
a com[m‘ror or itnader. Peaceful migrations may 
consist of a peaceful penetration, usually mercantile, 
by land or sea, such as gave rise to Syracuse and 
Carthage. Permanent tran.s-oceanic migration is ex- 
clusively a feature of modern times. Temporary 
and .seasonal migrations, though falling within the 
class of pacific mignUions. have contributed nothing 
to the formation of peoples, as those who take part 
in them return to their ow'ii countries when once 
their object has been accomplished. Peaceful migra- 
tions are of more importance than the warlike, as 
is borne out by the fact that 250,000 Austrians landed 
in the Pnited States in ipog-joio, as against 200,000 
W isigoths who crossed the Danube in a.d. 376. 

Akahjc NuMKKAis.-~Dr. Karl Mischke, in an 
article in Dcr Stein dev bV/V//. Heft 14, in discu-ssing 
tin? origin of the Arabic numerals, points out that the 
Roman numerals from i to 10 originated from the 
primitive custom of reckoning on the fingers of the 
two hands, and that it would be natural to assign 
the Arabic numerals to a similar origin. The Indian 
numerals do not at first sight appear to throw any 
light on the problem, but a comparison of archaic 
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Indian forms found in early inscriptions with Chinese 
figures, which show less divergence from their original 
form, does suggest a derivation similar to that of the 
Roman numerals. Whereas, however, tlie Roman 
figures are based upon the fingers held in an upright 
position, in the archaic Indian and Chinese script 
they are regarded as held horizontally, one, two, and 
three being represented by a corresponding number 
of horizontal strokes, four by the clenched hand with 
the lingers held vertically, the back being towards 
the observer, and five by a side view of the clenched 
hand >vith the thumb uppermost. The remaining 
digits arc formed on the analogy of the Roman 
numerals, 5 + 1, 5 + 2, and 5 "1-5 — 10, eight, however, 
being two fours, and nine, ten minus one. The 
rapidity in execution possible when a pen is sub- 
stituted for the Cliinese brush is responsible for the 
curved form of the 2, 3, 8, and y in the Indian script, 
while the Chinese retains an angular or only slightly 
curved form. ^ 

Yicllow Fever in Northern Brazil. — ^While 
there was no reason to regaixl the yellow fever of 
Brazil as different from yellow fever occurring clse- 
w'here, the micro-organ is|n isolated from cases of the 
disease in Ecuador, Peru, and Mexico had not been 
experimentally demonstrated as the cause of Brazilian 
yellow fever. Indeed, two commissions, in igiy and 
1921, had failed to isolate the Leptospira ictevoides from 
several cases studied in Bahia. A joint commission 
of American and Brazilian workers, therefore, pro- 
ceeded to investigate the disease in Bahia in the latter 
part of 1923 and early part of 1924 (Hideyo Noguchi 
et aL in Monographs of the Rockefeller Institute for 
Medical Research, No. 20, August 1924). The com- 
mission succeeded in isolating two strains of l^epto- 
spira from two out of nine cases of yellow fever 
investigated, and these were proved by serological 
and other tests to be identical with the strains isolated 
elsewhere. 

1'he Hair Tracts of Mammals. — Prof. F. Wood 
Jones {Jour. Anat., vol. lix. pt. i, pp. 72-82) puts 
forward some interesting views of the causation of 
hair tracts in mammals, including man^ While not 
denying the efficacy of other theories on the question 
to account in part for the facts observed, he is of 
opinion that the most potent cause in the production 
of hair tracts is the animal's own peculiarities in the 
method of conducting the toilet of its coat. He bases 
his conclusions on the study of the habits of living 
marsupials and an examination of the tracts in 
embiy os. He finds that the hair tracts, particularly 
the reversed’ or abnormal ones, coincide exactly with 
the direction in which the hair is combed during 
toilet operations, and he gives some Ver}'^ interesting 
observations on the way in which these operations 
are conducted and the specialisation of parts of the 
limbs for this purpose. He finds that the hair 
tracts of the adult, including the reversed tracts, 
are clearly shown in the embryo before it is able 
to influence the direction by scraiching, and concludes 
that’ here th^re is a clear case of the inheritance 
of acc^uired characters, the whole complexity of 
reversals, whorls, and partings having been ingrained 
on the coat by the cumulative effects of the toilet 
Methods of its ancestors. In this he supports and 
extends the views of Dr. Walter Kidd. 

Geology os South AusxRALfA. — In the Trans, and 
Proc. of the Royal Society of South Australia, xlvii., 
1923. Sir Douglas Mawson contributes two papers 
on the geology of the South Australian Highlands, 
including one on the igneous rocks of the northern 
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l<'linders Range, in which he records a further occur- 
rence of the primeval boulder clays belonging to the 
series now known as Adelaidean ; they have been often 
regarded as Lower Cambrian, but are now generally 
assigned to the Upper pre-Cambrian. In a paper on 
part of the South Australian Highlands north of 
Adelaide, he confirms the discovery by Dr. E. O. Teale 
of another locality of Permo-Carboniferous glacial 
deposits. Dr. Howchin describes the sections along 
the eastern side of the Gulf of St. Vincent and accepts 
the view that the chief fossiliferous beds are Miocene, 
and not Eocene as held by Tate ; he shows that the 
Miocene has been extensively faulted and is covered 
unconformably by the Pliocene. 


Statistics of Om. Production. — Some interesting 
figures emerge from a perusal of a statistical report on 
petroleum production prepared bj^ G. B. Richardson 
and others as a chapter of the Mineral Resources of 
the United States for IQ22, issued last July. Up to 
the end of that year, the world’s cumulative output 
of petroleum, reckoning from 1859 when Drake drilled 
his now classical oil-iyell in Pennsylvania, amounted 
to more than ten billion barrels. Of this colos.sal 
total, three countries together have contributed 90 per 
cent., namely, the United States (62*3), Russia (19*0), 
and Mexico (8*8). In the year under review the 
highest single year’s output was obtained, 858,715,000 
barrels constituting the world’s production, this 
figure representing a* 12 per cent, increase over the 
previous year (1921) and incidentally double the 
amoiuit produced in 1914. During 1922 the United 
States produced nearly 560 million barrels of oil, due 
to the extraordinary flush output of the great fields 
of the T.os Angeles Basin, California, those of the 
IVIid-Continent and of the Gulf Coast regions ; an 
increase of j 8 per cent, over that country’s produc- 
tion in 1921, this figure represented 65 per cent, of 
the world’s total production for the same year, and 
8 per cent, of the world’s cumulative output since 
1859. These figures throw a flood of light on the 
economic position of the industry during the years 
1922 and 1923, which together have proved a period 
of extravagant over-production of petroleum resulting 
in a widespread slump in commercial activity, a 
serious depression from which the industry is only 
just showing signs of recovery. There is reason to 
believe that the figures for 1923, now just becoming 
available from authoritative sources, will eclipse 
those of 1922 ; these two" years may well represent 
the peak of the world’s production of oil, so that there 
is some ground for anticipating a gradual decline 
ultimately traceable from the current year. The 
other feature of 1922 worthy of note to British oil 
interests is that this was the year when Persia, by 
an output of 22,247,000 barrels, rose to’ fourth place 
on the list of producing countries ; India came 
seventh with 8,529,000 barrels, Sarawak eleventh 
with 2,^9,000 barrels, Trinidad next with 2,445,000 
barrels, Tanada nineteenth with 179,000 barrels, and 
England last with xpoo barrels. Finally, in this year 
the United States exported 136,000 barrels of domestic 
crude oil (not refined products) to England, and 361,000 
barrels to Germany ; the major export of crude oil 

went to Canada, which received 8, 194, *00 barrels, *. 

•» 

Humidity in the Netherland Indies. — In Verb. 
No. 8, vol. i., part 6 of the Publications of the Royal 
Magnetic and Meteorological Observatory of Batayis 
are published valuable results on relative humidity, 
tension of vapour, evaporation, and fog, discussed 
under the direction of Dr. C. Braak? The Dutch 
text gives much valuable data in considerable detail, 
and there is a brief English summary. At stations 
having no well-developed dry season, the mean monthly. 
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values of liumidity range generally between 85 and 
■90 per cent. ReUitively low monthly values occur 
at stations which have a, well-developed dry season ; 
the loivest monthly means occur mostly in September 
and range from 67 to 70 per cent. There is a great 
dilference in the humidities at the higli mountains 
of Java and those of Sumatra. I'lie stations at the 
latter have a wet climate during the whole year, the 
lowest monthly average on Mt. Siiiggalang, in INIay, 
being 87 per cent., a value 17 per cent, above that 
on Mt. P.angcrango in July. Considerable value is 
attached to wet bulb temperatures, and in Batavia 
wdien the wet bulb reading exceeds 2&' C. the heat 
becomes troublesome. Evaporation is natnralh- much 
higher in the day than in the night ; at many stations 
it is more than ten times as great, as a result of the 
relatively high wind velocity and tlie relativcl\" low 
humidity. A chapter is given on dew ami nuuiiing 
fog, and during prolonged drought dew is said to 
compensate partly for deficient rainfall. Deii.se hazi- 
ness occurs in abnormally dry years, ami in the 
eastern part of the Archipelago dense fog is sometimes 
experienced ; T902 is especially mentioned for the 

worst fog for thirty years. The fog was dry and the 
nights were without dew ; on the east coast of Ilorneo 
high trees were not visible at a greater distance than 
20 metres ; dust is supposed to have taken some part 
in the phenomenon. 

Why Wireijcss Waves bend round i he JCak iti. — 
In the December issue of the Philosophical Magazine, 
Sir Joseph f, armor explains the bending of wireless 
weaves round the earth as due to the presence in the 
upper atrnospliere of electrons or light ions produced 
by the intense ultra-violet solar radiation (see also 
Nature, November i, p. 650). Such ions would 
increase the speed of propagation of wireless waves 
b}^ an amount proportional to their number per c.c. 
and t© the .square of the wave-length of the waves. 
To provide the necessary curvature of the path of the 
radiation round the earth, only about 500 ions per 
c.c. out of the TO^® molecules per c.c. still present at 
a height of 50 miles from tlie earth’s surface are 
necessary. Absorption of the radiation^ wt)u I d take 
place at low altitudes owing to the presence of gas 
molecules, and in the upper regions according to the 
number of ions per c.c. There w^ould be a layer in 
the upper atmosphere through which radiation would 
be transmitted with little absorption, and the energy 
shed down to the earth frorWkthis layer would allow'^ 
the signals to be received at the surface. 

Contact Elicctricity. — ^Messrs. A. Coehn and 
A. Cuss, in the Zeitschrift ftir Physik of October 28, 
describe a series of experiments to determine the 
charges produced by contact betw'ecn metals and 
dielectrics, in a high vacuum. They show that by 
heating the substances employed, so as to drive oif 
all moisture and adsorbed gas, the results can be 
reproduced with certainty, and that the charge 
depends {a) on the nature of the metal, its position 
in the Volta series, that is to say, its tendency to 
give off electrons ; (6) on the power of the dielectric 
to take up positive metal ions. Mercury and the 
amalgams bi the “ noble ” metals were charged 
positively in contact with all the dielectrics examined, 
which included diamond, quartz fused and crystal- 
line, ** felsenglas,” sodium glass, ebonite, sealing-wax 
and amber. The amalgams of other metals wt^re 
charged positively at low concentrations, the charge 
diminishmg to zero as the amount of metal in the 
amalgam increased. For definite concentrations 
which differed for different dielectrics, the charges 
of the amalgams became negative, increasing as the 
amount of metal in the amalgam increased. With 
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tliLimond, f*vc*n tlxi ainali^jnn'^ of the allo'ili 

wen' posilivfU^ (liai;re(l lor all ( omcnlrcitioiis. 
implies IhrU (lianif>mi in no cin. nmstances lakes 
posit i\'e ineta Nil ion^^. 

I )i:xf>Ki'i ic S 1 10 f • 1 1 OxM s ix ('xKiiox SiiCKLS. — In 
;i cast steel, the elon, ‘Ration, redneiio?i of area, and 
am^le of bendm.t^ are alwas's smaller than in forj^ed 
sj(w | of lh(‘ sam(‘ i'ompr)->ilion. d'lie material is rather 
brittle and will not re-.ist an impulsive' force. Tliesc 
dele('ts are .enneralK' ( onsiderod to be due mainly to 
th(' deiK... -- rnrtnre, wdiie li reveals itself by macro 
elchin,::^. I'lu' removal of this structure is an im- 
portant pi'ocess in th(* IreatnKMil of sb'el. It is 
iisiially done bv forgiTif( and anneaUng, and therefore 
a considerablv larger si/e of ingot is required than that 
aetiiallv used. If, however, the dendritic structure 
could be removed l^y a simple process of heat treat- 
ment, this would be a great benefit to the metallurgical 
world. Th(! question has been investigated by Mr. 
"Porajiro Ishiwara in a paper entitled “ The Effect of 
rinpiiriti(^s on the Dendritic Structure in Carbon 
Steels and their Diffusion at High 1 emperatures ’* 
(Scieni:e Iteporls, "Pohokii Imperial University, Scries 
I. \a)l. xii. No. 4). He finds that the dendritic 
stnicfure in ordinary carbon steel ingots is effaced 
al 100' or 200” below the liquidus line. This treat- 
nu'nl. liowcver, would spoil the material, since it 
would be badly ov'orhcated. It would appear, thcre- 
h>r(j. that niechauical work is really necessary. The 
author has found that <iuick cooling in the solidifica- 
tion interval favours the formation of dendrites in a 
ste(‘l ingot, and that carbon affects the crystallisation 
very little. Idiosphorus has the most powerful effect 
of flic (.)thor clenK'uls usually present, and, to a less 
t'xtenf, silicon and manganese. 'Phe minimum con- 
centrations of these elements which make the ingots 
<lendrilic are nearly equal to the maximum amounts 
actually present in ordinary steels. 

Dikicction - FTNiUNG uv Radto. — The Radio 
Uosearch Ikjard is making an elaborate study of 
Ihc variations of the apparent bearings of radio 
transmitting stations as determined by well-known 
radio methods of iliroct ion - finding. An account 
has recently Im'c'ii issued of the experiments which 
were canied out for the Board extending from 
J'Vbrnary 1921 to .March 1922. (Department of 
Siicntificand Industrial Research: Radio Research 
l '»oard. Special Report No. 2 : Variations of apparent 
Bearings of Radio Transmitting Stations. Part i 
Obsi'rvations on Fixed Stations, February 1921- 
March i<)22. By Dr. R. L. Smith-Rose. Pp. XF96. 
(London : H.M. Stationery Office, 1924.) 35. (W. 

net.) A number of directional radio receiving sets 
were c rectcfl at univ^ersities or Government experi- 
nu'utal stations in Britain. The sites cliosen were on 
flat open gromul, and so far as possible trees, metal 
work, and overhead wires were avoided. Regular 
observ ations were taken of the rarlio bearings of many 
transmitting stations, chiefly in ICurope, the positions 
ol which were accurately known. Many thousands of 
observations were taken, and Pir. R. j\. Smith-Rose 
has summarised the results. Bnfortiinately, no very 
definite results beyond those wliich are already 
known can be deduced. While extreme variations 
exceeiling were observed when determining the 
tlirection of .Moscow from Aberdeen, a distance of 
1300 miles, almost equally large extreme variations 
were observed when determining from Bristol the 
direction of Poldhu. In all cases the variations were 
\yorst at night. The experiments vverc mostlv con- 
lined to long waves having a range from 2000 to 9000 
metres. In most cases also they passed over con- 
siderable tracts of land in some portion of their path. 
Tn an introduction, Mr. F. E. Smith points out that 
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! in the lalU'i* lialf of J922 the iiu cstigalion was 
I extended to the comparatively short 430 im^tre wave 
! which is used at present for coiiiinercial direction 
i finding in Great Britain. It was possible with this 
w^avc-lcngth to make experiments with waves that 
had passed entirely over sea. I bider these ^ ondilions, 
comparatively satisfactory rcsulvs were obtained at 
! di.staiices n]^ to too miles, the maximum error being 
only a few' degrees. We arc lo(jking forward w'ith 
great interest to the further account of the ex[ierimcnts 
on short waves. 

Hyvac Oil Pump. — The llyvac Two-stago Rotary 
Oil Pump (sold by W. Edwards and Co., 8a Allendale 
Road, ^Denmark Hill, S.E.5), in common wnth other 
rotary oil and “ box ” pumps, consists essentially of 
an eccentric steel cylinder rotating about a horizontal 
axis within a tank filled with oil of low vapour pres- 
sure. The inlet and outlet openings are close to- 
gether, one on each side of a single sliding steel vane 
which moves in the cast-iron pump casing, and, by 
means of a spring, is caused to bear continuously' 
against the outer surface of the^inner cylinder. The 
latter in its eccentric motion serves to trap and expel 
a parcel of air in each revolution. The oil *is 
sufficient to prevent leakage into the high vacuum. 
Two such units are mounted side by side on the same 
shaft and are connected® in series — an arrangement 
wliich enables the pump to operate directly from 
atmospheric pressure down to pressures of the order 
of i/iooo mm. mercury. The pump, which is Ameri- 
can in origin, is small in size and readily portable. It 
is relatively silent in working, a feature appreciated 
I by most workers with “ box '' pumps. The llyvac 
pump, w'hich marks, in our opinion, a real advance, is 
very suitable for furnishing a fore-vacuum for mercury 
vapour pumps. For its size it is rapid in action. 
Small discharge tubes can be exhausted in a few 
minutes, while in a test we find that so large a volume 
as j 6 litres can be reduced from atmospheric pressure 
to t/io mm. in 30 minutes. The usual precautions 
must be taken. The oil must not be contaminated by 
water or organic vapours, or the performance will 
suffer. The gland about the main shaft may need 
very occasional attention, and the small leather non- 
I return valve in the outlet of the first-stage unit should 
be renew'ed from time to time if the efficiency is to be 
maintained and if excessive leaking back of oil into 
the trap provided is to be avoided. Jf the driving 
belt from the motor (which is of slow speed and 
preferably English) is not kept tight, slipping may 
occur when starting up against atmospheric pressure. 

Blue Adsorption Compounds of Iouin]-:. — (L 
Barger and F. J. Eaton have carried the research on 
the blue adsorption compounds of iodine a stage 
further in a paper published in the Jour. Chem. Soc. for 
November. The constitutive and ionic influences on 
the formation of the various blue addition compounds 
with iodine are discussed. Substances having crossed 
conjugated double bonds {e.g. 7-pyrones) offer some 
of the best examples of the reaction ; but it is now 
shown that many derivatives of i : 3 dikelohydrindene 
do not react with iodine. The presence of a crossed 
conjugated double bond is not enough to ensure 
adsorption of 'iodine. The same I’emark applies to 
Ihe bridge oxygen atom. The effect of hydrogen ion 
concentration on the adsorption is investigated by 
'carrying out the adsorption in a phosphoric acid bu ffer 
solution. Wide variations in concentration of the 
phosphate ion affect neither thej'apidity of formation 
of the blue complex nor its intensity. The main 
factor influencing the adsorption is probably molecular 
weight ; it is probably not a constitutive factor, because 
compounds of the most diverse constitution are capable 
of giving a blue adsorption complex with iodine. 
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Cytology and 

TT is now jL»onerally accopted as a fact that in 
cellular animals the control of their liviiif^ 
activities, iiicliKliiifr the repetition of parental char- 
acters, resides in that specially highly evolved 
protoplasm known as cliromatin. It has also l^een for 
many years realised iliat the behaviour of the chromo- 
somes in mitosis — particularly their accurate, longi- 
tudinal division— points to the linear arrangement 
of the ditlorcnt kinds of hereditary substance along 
the .length of the chromosome, d'hat this theoretical 
conclusion as accurate has been demonstrated beyond 
question by Morgan and his school. Tt has further 
been demonstrated that meiosis — the halving of the 
number of chromosomes in the gamete — is typically 
brought about by j)arasyndesis, the coming together 
of tile homologous chromosomes in pairs. It is also 
the case that the two homologous chromosomes as 
they come together are similarly orientated : they 
are never heads and tails.** 

' These facts appear to justify certain important 
general conclusions. ^ 

(t) There exists an attractive force of a specific 
kind between particles of chromatin in the living 
cell. This is indicated (a) by the concentration 
of chromatin into chromosomes, and (6) by tlie 
approach of the chromosomes to one another in 
syndesis. 

{2) The intensity of this attraction can be caused 
to vary by conditioning factors (a) of an extrinsic kind, 
as showji by the influence of radium on the gonad 
nuclei of As^curis, and (b) of an intrinsic kind in the 
life of. the cell; for example, the intensity increases 
during the prophases (shortening of chromosomes) 
and dies away in later phases of mitosis so as to be 
overborne in the case of the daughter chromosomes 
by the counter-attraction towards the centrosomes. 
This diminution in intensity is particularly marked in 
such a case as the somatic nuclei of early stages in 
the development oi Ascaris me^alocephala, where the 
chromosome loses its cohesion to the extent of frag- 
menting into numerous small particles. 

(3) 'j'he intensity of attraction varies wdth the 
degree of likeness of the chromatin particles. This 
is indicated (a) by the localised clumping of chromatin 
at particular spots in the length of the chromosome 
(“ chroinomcres *'), {b) by the coming together of 
homolof'otis chromosomes in syndesis, and (c) by the 
fact that in parasyndesis corresponding portions of the 
two chromosomes come together. 

^ Ab>tr:ict of nn address delivered by Prof. J. Graliain Kerr as retiring 
president ot ihe Royal l*hilobOphieal Society of Glasgow (Biological Section), 
on Octoljer 10, 1934. 


Evolution.^ 

NaJ URAL SkLKCTION. 

The view is taken that variability is to be regarded 
merely as a special case of tlie instability that js an 
inherent characteristic of all living substance, and 
j therefore that it does not in it.self call for special 
explanation. The idea that the hereditary substance 
I (genes) is exempt from this general property', and 
stable and unvarying, is regarded as inherently im- 
probable. Nature selects not variations of organs or 
other parts but whole individuals, according to their 
tlegree of “ fltness ” to their environmental conditions. 
As every individual is on one side or other of the 
normal line, the wdiole species is in direct touch with 
natural selection, not merely occasional individuals 
jossussitig some conspicuoi' abnormality of particu- 
ar organ, and there is f lorcfore ample material for 
selection to w^ork upon, tt must not be forgotten that 
the selection of individuals showing a particular varia- 
tion in detail necessarily involves the selection and 
consequent exaggeration of the tendency to develop 
that particular variation. This selection and in- 
tensification of tendency to varj?' in a particular 
direction has probably great directive influence in 
securing the continuity of evolutionary progress along 
definite lines. 

The criticism that natural selection accounts only 
for adaptive features is now' of greatly diminished 
importance. Certain features are known now to 
exist by mere chance ; for example, the red colour 
of many deep-water marine animals. The advance 
of knowledge is constantly enlarging the number of 
features recognised as adaptive. Above all, it is now 
being realised far more fully how the various parts of 
the individual are shackled together by physiological 
relations through the internal medium of the body 
and in other ways, so that a small adaptive change 
in one organ is liable to carry with it correlated changes 
in other features of the body, possibly far more con- 
spicuous and not ki themselves adaptive. 

F’tially, it must be remembered that evolutionary 
ada tation to the environment has no natural term, 
for Liic elusive environment is in a state of continuous 
change in relation to the organism. Jl volutionary 
change is a function (in the mathematical sense) of 
environmental change. Such change occurs in the 
environment itself — ^in the non-living ein ironmeiit — 
climatic or physiographical changes, or in the living 
environment— -changes in the local fauna or flora ; or. 
on the other hand, the active cliange may be on the 
part of the animal itself — such as change of habits 
fiom aquatic to terrestrial or aerial, from terrestrial 
to arboreal, from salt-w'ater to fresh-water. 


Prog:ress in the Geological Survey of Great Britain. 


*"f ‘HE Summar^j^ of Progress for 1923 of the (ieo- 

^ logical Survey of Clreat Britain and the 
Museum of Practical Geology^ opens with the report 
of the Advisory Board. In this report we are 
reminded that in 1912 a Departmental Gornmittec 
on the Science Museum and Geological Museum 
recommended the removal of the latter to a new, 
building to be erected at South Kensington. The 
matter, shelved during the War, was not reopened 
until, in April 19^3, the roof of the Geological Museum 
was found to be unsafe. It became necessary to 
close the Museum to the public, and later oh to 
debar inquirers from^ access to the Survey offices, 

* Department of Sriciitific and Industrial Research. Summary of 
Progress of the Goologiral Survey ot Great Britain and the Museum of 
Practical Geology for the Year 1923 ; with Report of the Geological Survey 
Board and Report of the Director. Pp. iv ^173. (Loudon; H.M. 
Stationery Office, 1924.) 45.net. 
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the library, and the Map room. VVe now learn from 
the report that, on careful considenitioii of Iho 
position, the Government decided after the close 
of 19^3 to erect a new museum and oflices for the 
Geological Survey on the site recommended by the 
committee. Many will feel regret tliat a building 
and a situation with .so many as.socia lions should 
be abandoned, but the advantages of the now site 
are manifest, 'the two great geological collections, 
one biologically arrangccl and illustrating stages in 
the evolution of life upon the globe, the oilier showitig 
the forms of life which characterised each successive 
period in the history of the globe, will be side by side, 
it is to be expected also that adequate space will 
be provided not only for offices and workrooms, but 
also for the exhibition of minerals, rocks, and fossils 
now stored in drawers or overcrowded in exhibition 
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cases. An ov cr rowded case produces a mere sense 
ot l)e^vildermeln, and to sav Ihal some of Ific cases 
in the Jejjnv n Street .Museum contain twice as many 
specimens as they can pn^perly exhilht, is no over- 
statement. 

I'roni the Director’s report, we Jearn that nine 
JieJd-iinits have been en”a;:ied in carrying out Ihc 
progiamme approved lor the year. In the J.ohflon 
listrict, snrv(‘\ing jiroceeded in the Komford map 
and was ( oimnenced in tiu* country near Marlborough, 
lint the Inilk of tlie summary relates to re-examina- 
tion of coal-ljelds and their surroiindii^gs. In the 
.Midland district, the various subdivisions of the 
rpper C'oal Measures, including the Enville Group, 
ha\a‘ been Recognised in tlie Cojilbrookdale coal-field, 
d'he rocks examined range from pre-Cambrian to 
Irias. In the Yorkshire and Lancashire districts, 
advantage is being taken of the remapping of the 
Millstone Grit to examine the marine fauna, the 
Goniatites in particular, with the view of establish- 
ing a zonal seijuence, the want of which has been 
much felt. The work in Lancashire has lain chiefljr 
near Rochdale. In the Yorkshire district, the in- 
formation respecting boreholes and new sinkings 
in the “ concealed coal-field ” is being kept up-to- 
date with the idea of preparing a new edition of the 
memoir on that important investigation. In Cumber- 
land tlie secpieiiee of lime.stones in the Lower Carbon- 
iferous Series has been established and work has been 
begun on the east side of the Vale of Eden. The 
correlation of the same limestones is being studied 
ill Northumberland also, and the mapping of the 
Scremerston Series and of the Shilbottle Coal is well 
advanced. hi Scotland, the Edge Coals of the 
( arlxuiiferoiis Limestone Series are of scarcely less 
imjiortaiice than those of the Coal Measures. "Their 
examination is procee<lirig in Fife, the Lothian.s, 
Stiiiing.sliire, Ayrshire, and J.anark. 

Among the publications of T923, special mention 
must be iiuule of four parts of the great monograph 
on Carboiiifenjiis plants by the late Dr. Kidston, 
a work which will be of liigh value all the world over. 

I he luemoir on the ('oucealed Mesozoic Rocks of 
Rent is anolher imtablc contribution to paltconlology, 
as Weil as to the stratigraphy of the south-east of 
J’jigland. 

Iwo reinarkahle maps, issued, among others, 

< luring tlie same year, are of the highest interest 
to all geoJogi.^ts. (;ne. of the A.ssvnt district, is a 


special map made up of parts of the four oiic-inch 
sheets, loi, 102, 107, 108; the other, Sheet, .pp illus- 
trates Mull and its surroundings. To do justice to 
the geology without obscuring the topography was 
scarcely possible on so small a scale, but both maps 
are remarkable examples of detailed mapping and 
skilful mechanical reproduction. 

I The memoir wliich lias been issued on the country 
I around Flint, Hawarden, and Caergvvrlc^ gives the 
results of a re-survey which commenced in r^io. 
The area described extends from the Vale of Clwyd 
to the peninsula of Wirral and includes the southern 
part of the Flintshire Coal Field. Probably in no 
other part of Great Britain do the Lower Carbonifer- 
ous rocks show more remarkable changes than between 
north and south Flintshire. They have not been 
re-surveyed and the identity of the Millstone Grit 
is still in doubts but it may be expected tliat the 
fossils, when opportunity occurs of collecting them, 
will throw light on the correlation, especially when 
taken in conjunction with the zonal work in progress 
in Yorkshire. The folding and faulting of the region 
are of high interest and complicated. A long dis- 
sertation upon them, not easy to follow, forms the 
subject of Chapter ii. 

The district which Mr. Osborne White describes 
in the Memoir on the Country near Brighton and 
Worthing ® has been rendered classic by the labours 
of Man tell, Martin, and Dixon. The formaetions range 
in age from Weal den to I^ondon Clay, and in his 
account of them, Mr. Wliite has added many observa- 
tions of his own to the work of previous workers. 
Chapter vii., dealing with the superficial deposits, 
is ol iniicli interest. It contains detailed accounts 
of the raised beach and the overlying Coombe Rock, 
each of whicli is made tlie subject of suggestive 
speculations. A word must be said for the plates. 
All are good, but Plate i, in particular, gives an 
admirable representation of the features of a broad 
landscape. 

* “ Memoirs of the Gcoloffical Survey : England and Wales. Explanation 
of Sheet io 8 : The Geology of the Country around Flint, Hawarden, and 
Caorgwrle.” By C. B. Wedd and W. B. R. King ; with Contributions by 
G. W. Camplugh, Dr. H. H. Thomas, W. C. Simmons and T. C. Caritrill. 
Pp. viiiH 222 -f-f> plates. (Southampton: Ordnance Survey Olhec ; I-oudon : 

E. Stanford, Ltd , 1924.) 6?. 61A net. 

* “ Memoirs of tlie Geological Survey : England and Wales. E.xplanation 
of Sheets 318 axid 333 : The Geology of the Country near Brighton and 
Worthing.” By H. J. OslK>rnc White. Pp. vi -1-114+4 plates. (.South- 
ampton: Ontnance Survey Office; Loudon: E. Stanford, Ltd., 1924.) 

6 d. net. 


Research 

"THh: volume referred to below » coiUains a number 
of papers first published during the years T921 
and 1922 by the staff of the Optics Division of the 
National Rliysical Laboratory. They have already 
appeared separately in the publications of various 
societies and elsewhere, to which reference must be 
made for the several discussionf. A casual reader 
would be likely to comment upon the diversity of 
the subjects which are dealt with, but doubtless this 
is to be explcuned as the result of the numerous 
problems wliicli arose during the War. In spite of 
this div'ersily, the volume embodies several theoretical 
papers of considerable value which liave received 
notice 111 the newer editions of the well-known books 
of Southall, c:zapski, and others. Amongst these 
may be instanced the discussion of the classification 
of optical instruments (No. xvii.). 

The experimental side of the work is also well 
represented. It is instructive to notice how the 
principle of substitution can be applied in re- 

* “Ifip National Pliy'.ical Laboratory. Collected Researches ” Vol 17 
X922. Pp. v+353. tLondon: H.M. Stationery Offict*, 1922.) x7s.6rf.net.’ 
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fractometry, goniometry, and curvature measure- 
ments, for the enhancement of the accuracy of 
measurements, and though in many cases the methods 
described are available for use only in a highly 
equipped laboratory where measurements of precision 
arc retjuired, yet such methods as that described in 
the paper on the photometry of optical instruments 
should find a place in the practice of every optical 
workshop. 

A brief notice such as the present is not the place 
#or detailed criticism of papers the majority of which 
, have been already discussed. Nevertheless, there are 
^papers which' only seem to point the way to a very 
much fuller treatment of the subject. In a paper 
on the position of best focus in the presence of 
spherical aberration, it is stated to be erroneous to 
suppose that *' geometrical reasoning leads in a 
number of important practical problems to con- 
clusions at variance with those which would be 
deduced directly from a wave thoorv of light propaga- 
tion.'' The paper goes on to show that in the presence 
of simple spherical aberration, the points of greatest 
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axial intensity of ]i”ht (deduced by the wave llieory 
on the lyisis of lea.'.t variation of phase, and by a 
corpuscular or ray tlieory on the basis of the centre 
of i^ravit}’* of axi«d r.iy intersections) wouhl agree as 
estiinatecl by these two theories. The paper does 
not show, however, that the point of greatest axial 
intensity is necessarily taken as the best focus when 
visual or photographic observation is made, and 
indeed nothing but experiment can settle such a 
question, h’urther, (he “ best focus " in geometrical 
optics has beeji unixersally assumed to be coincident 
with the circle of h ast confusion, which is far from 
the point of greatest axial intensity when spherical 
aberration is present. In fact, the present writer's 
experience has been that the statement quoted above 
is by no means so erroneous as the author of the 
paper referred to believes. There are many such 


ciuestions in optics which cannot be settled by a 
short mathematical or geometrical discussion, and 
the paper thus indicates the necessiU' of a very much 
wider iiupiii y. 

There is no doubt that the writers of these papers 
will face many pioblems of difliciilty in the immediate 
future. Much is to be hoped from a collaboration of 
mathematician and experimenter in investigations 
which need the services of both. 'I'he production and 
use of non-spherical glass surfaces on a commercial 
scale for instrumental work is \ cry largely w'aiting ac- 
complishment, and there are other “ major researches ” 
quite worthy of the clfoiTs of any workers. 'I'he staff 
of the National I*hysical Laboratory has, however, 
unique opportunities of getting into touch with 
industryi and aid will doubtless lie given where it is 
most required. 


Terrestrial Magnetism in France. 


''p HE work referred to below ^ contains in twelve 

^ pages summaries of seismological and meteoro- 
logical results at Paic St. Maur from 1915 to 1922. 
The remainder of the volume is devoted to terrestrial 
magnetism. The longest single article is one by the 
late M. C. Dufour, discussing the magnetic records 
of 1922 at the Observatory^ of Val Joyeux, of which 
he was in charge. M. Dufour’s death in August 1923 
is recorded* with regret. Hourly values at Val Joyeux 
are confined to 6 li., 12 h., 18 h., and 24 h., except on 
the international quiet days, when all hours are in- 
cluded. The daily mean from the whole 24 lioiirs 
and the general character are given, however, for each 
day. J^rom 192 1 to 1922 westerly declination, in- 
clination, lioriijontal force, and vertical force all fell 
by o'*4, 97, and 317 respectively. 

Papers by MM. Berthelot, Mathias, and others 
record the progress of the magnetic survey being 
prosecuted at present in France, it is explained that 
iidecpiate financial provision has as yet been made only 
for the lield-work. Mmc. de Madinhac, one of the 
lady members of Prof. Maurain’s staff, contributes a 
paper giving the values of the magnetic elements on 
January i, 1921, in the chief places of each department 
of France. These arc based on Angot’s results for 
1911, and on values of secular change derived after 
Angot’s example from twelve observatories of Western 
Fhiropc, wliich include Eskdalcmuir, Grcemvich, and 

^ “ Aniiak's tic rinstitut do Physique du Globe de rUnivensite dc Paris 
ct du Hiircaii Ccrilral de Magii^tisme lerrestro,” publics par les soios de 
Ch. Maiuain. Tome II. Quarto, pp. 146. Paris : l..es presses Universitaires 
de I'raiioe. 1924. 


Kew. A second lady member of the staff. Mile. 
Homery, arrives in a similar fashion at corresponding 
results for North Africa, and also deals in a separate 
paper with results from 422 stations in Western and 
French Equatorial Africa. Charts for the epoch 
January i, 1921, are given in each of these three 
papers. Even in the case of France the secular 
change data available do not appear altogether above 
suspicion, especially in the case of horizontal force 
and dip. M. Rohan Cliabot deals with magnetm 
observations made during 1912-13 in an expedition 
to Angola and Rhodesia. 

Work of a more theoretical character is represented 
by a calculation of the vertical electric current derived 
from a line integral of magnetic force round an area 
including the greater part of France. 'I'he direction 
found for the current is upwTirds, but the amplitude, 
0-0043 ampere per square kilometre, is of the same 
order apparently as the probable error. 

An interesting pa^Jer by M. C. E. Brazier discusses 
the relations between magnetic disturbance at Parc 
St. ''laur and Val Joyeux and sunspot activity. For 
disi rbance, use is made of an arbitni:^ scale due to 
Mo.ii'caux. The period 1884 to 1917 is divided into 
three ii-year periods, which arc dealt with as a whole 
and separately. As has been found in England, dis- 
turbance shows a well-marked annual period. The 
spring maximum, near the end of March, exceeds the 
autumn ma;tiinum, which occurs early in October. 
At the end of the volume there are reproductions of 
the most disturbed curves of the year at Val Joyeux. 

C. Chree. 


Technical Education in Relation to Paper-making. 


^T^riE Board of Education has recently issued a 
report on technical education in England for 
the paper-making industry.' The report directs 
attention to the relatively small number of employees 
engaged in the manufacture of paper as compared 
with those of other trades such as engineering, 
textiles, iron and steel, but emphasises the point 
that the importance of the industry is probably 
enormously greater than the numbers employed would 
suggest, especially so where regard iS j)aid to the* 
uses of its products in commerce, education, and 
public administration. 

Three points in the present development of the 
industry are important. These are : 

(x) The development of the machines and other 
plant in use, so that* the greater output is obtained 

» Bonrd of Eiliicatiom : Report of H.M. Inspector on Technical Education 
in linglancl for the Paper-making Industry. (London : H.M. Stationery 
Office, X924.) 6 d. net. 
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at a less cost and a much increased speed. Up-to- 
date machinery is capable of producing paper such 
as “ news," from a previously prepared pulp, in 
reels more than 200 in. wide, at a speed of more 
than 800 ft. per minute. 

(2) Side by side there is a tendency towards 
larger mills and to the production of a particular 
paper for specific uses in any one mill. 

{3) The gradual recognition of the aid which 
chemistry and engineering can render to the industry. 

It would appear that the paper manufacturers of 
England arc behind their American and continental 
competitors in their willingness to utilise the scrvkes 
of highly skilled specialists. The products of the 
English mills do not suffer in comparison with those 
of other countries, but if the future is to be secure, 
quality must be maintained and costs of production 
reduced. This can be accomplishocl only by attention 
to scientific methods and the systematic technical 
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(jf tliosc in the imliislry. ilio 

close CO (jjxTiilion ol llu* enjjjiiicer and chemist is 
cssontial. ICiicoiiraf.aMiuMit is lonnd in this direction 
in tlie ff>rination oi a leclinical section of the j^aper- 
makers’ Assucialion. llie aim ()f whicli is to foster 
llie (icNi lopmenl of iJa- iiidiislTv along such lines. 

l ull time courses of instnicliou in paper-making 
and a 1 subjects (chemistry, physics, etc.) are 
[)rovided at the Manchester College 'of 'Pechnology. 
At the Jiatlersea rolvterJmie, London, such courses 
are also axailable, together with specialise(l instruc- 
tion on tin' eugine(*iing side of the subject and 
on jiaper t(‘sting. Part-time courses (e.vcniiig) are 
])ro\ided at these centres and at one or two other 
institnli's. 

'I he writer of the rei.x>rt lias had tlie advantage 
ol distaission with leading technologists connected 
with the iiidnstry, am I makes recommendations 
coiKcrning the fnrtlier development of instruction 
by wav of organised courses. 


University and Educational Intelligence. 

I>iKMiN(iiiAM. — the following doctorates have been 
awarded, the subjects of the theses being indicated 
in each case : — 

D.Sc. (Jiotany), Mr. C. H. Gadd Phytophthor a 
Faheri” and “ llie Swarming of Zoospores of PM'/o- 
phthoni Faber i** and other papers) ; {Electrical 
Eu^iiijrcring), Abdel iV/.iz Ahmed (“ Theoretical and 
Experimental Study of the Electric Field in an Electro- 
Ivlic ('ell,“ “ Variation of Magnetic Potential," “In- 
\a‘Stigalion of ^Magnetic Leakage," and other papers). 
Ph.D. {FitKlic^uisiry), Mr. \V. S. Shaw (“The Pole 
ot Sdica and Phosphorus in Plant Growth and their 
Inler-Kclalioiis," and other papers) ; {Chil Fngiuccr- 
ing), Mr. il. V. Ihidgen (“ Latiguc of Metals"); 
{Flntiicnl Engineering), ^Ir. O. K. Randall (“The 
Ik'havionr of certain Semi - ('onductors in IClectric 
('ircuils ") ; {Mriallnrgv). Mr. L. F. C. Northcott 
(“ 'I he (.'ondition of Carbon in Iron"). 

( AMHKrjuiJv.- -Mr. (L Stead, Clare ('ollege, has l^een 
appointed University lecturer in physics as applied to 
medical radiology. Dr. A. J. Copeland, Pembroke 
('ollege, has been a])poiiiteil assistant to the Downing 
pnjfessor of medicine. Ihc Gordon Wigan Prize for 
research in chemistry has been awarded to li. H. 
W'arren, Jesus College, tor an investigation on “ The 
('onlignration of the Ammonium Ion." 

11 is of iiilerest to nolo that of the eight successful 
candidates from the University in the last open com- 
petition f(jr the fndiaii Ci\ if .Service, the top si.x 
studiixl mariicinatics or natural science in their ("am- 
hridge course. 

FniNtuuu'.u. — At the meeting of the University 
C ourt on December 15, it was decided to proceed at 
(mcc with a scheme for tlu' extension of the Depart- 
ment of Surgery in connexion with the grants recently 
received from ihe Kockeieller Mnindalion for the de- I 
velopment of clinical teaching and research. 

Ih’. A. U. h'roeland Parbour has made a further 
donation wherelw tlie income of the Freeland Harbour 
M'llowship, awarded in each alternate year to the 
graduate in medicine who has taken a high place in 
anatomy, physiology, and pathology, ami is judged 
most capable of carrying out research in midwifery 
or in diseases of women, will be increased from 120/. 
to 2bol. 

Approval by His Majesty in Coimcil of the Court’s 
Ordinance ^'o. 45* (h'oundation of the Chair of 
Organisation of Industry and Commerce) was inti- 
mated. This increases the number of professorships 
ill the University to 55. 
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Mancukstjck. — Dr. W. H. Wood, lecturer in 
analomy and tutor to the Faculty of Medicine, has 
resigned in con.sequence of Jiis appointment to the 
Derby chair of anatomy in the Universilv* of Liver- 
pool. Mr. H. Ct. Jordan, lecturer in mechanical 
engineering in the I'aculty of Technolog\ , has also 
resigned. Mr. Jordan has been a member of the 
stalY of the College of Technology for forty-two >'ears, 
and associated with the Faculty of Techiiology since 
its inception in 1906. 

Mr. John Grr, at present Secretary to the Kent 
Rural Community (‘ouiicil, has been appointed 
adviser in agricultural economics under the Ministry 
of Agriculture and Fislieries Advisory Sciieine, with 
the status of senior lecturer in the Faciiltv' of Com- 
merce and Administration and in the Department of 
h'conomics. 


Dr. W. R. C'oooe Adams has been appointed an 
assistant lecturer and demonstrator to Farad. ly House 
IClectrical Engineering College. 

Dr. J. Reilly, Assistant State Chemist to the Irisli 
h’rce State, has been appointed professor of cJiemistry 
in University College, Cork (National University 6f 
Ireland), in succession to Prof. A. E. Dixon. 

Prof. Gerlach of Frankfort has been invited 
occupy the chair of physics at the University of 
Tubingen in succession to Prof. F. Paschen, who* was 
recently appointed president of the Physikalisch 
Technischc Rcichsanstalt in Berlin. 

The chairs of mathematics and English in the 
University of Tasmania, Hobart, will be vacated at 
the end of 1925. Applications are invited for them. 
Particulars of the posts may be obtained from the 
Agent-General for Tasmania, Australia House, Strand, 
W.C.2. The completed forms of application must 
be received by the Agent-General by January 31 at 
late.st. 

A DESCRIPTIVE list of “ Government publications 
n.seful to teachers " as source books has been published 
by the United States Bureau of Education as Bulletin, 
1924, No. 23. Its object is to meet a growing demand 
among teachers for primary sources of information 
to supplement text-books, d'he demand is especially 
urgent where the “ project " method of instruction 
has been afUipted. 'I'hc list (34 pages, price 10 cents) 
is a handy guide to the publications of general interest 
of the Unittxl States Government the greatest of 
modern publishers." 

A PRELIM iN/TitY programme has been issued of the 
thirteenth annual Conference of Educational Associa- 
tions to be held at University ('ollege, Gower .Street, 
London, W.('.i, on January 1-8, under the presidency 
of Prof. E. A. Gardner, vice-chancellor of the Uni- 
versity of London. The presidential address, on 
“ Examinations : their Use and Abuse," will be 
delivered on the first day of the conference. Among 
the lectures w'hich have been arranged are the 
following ; “ The Biology of some Common Animals," 
by Mr. Julian S, Huxley, on January 2 ; “ The 
Measurement of Stellar Distances," by the Astronomer- 
Royal, on January 3 ; “ Geography and the league 
of Nations," Ivy Prof. H. J. Fleurc, on January 8 ; 

“ The Evidence for the Existence of Environmental 
Influence on the Course of Heredity," by Prof. E. W. 
MacHride, on January 8. Railway vouchers for 
return tickets for the meeting for single fare and a 
third can be obtained from the secretaries of the 
affiliated associations. A publishers' exhibition will 
be open in the Memorial Hall on January 2-7. The 
honorary organising secretary and treasurer for the 
conference is Miss Busk, 14 Taviton Street, W.C.i. 



Df.cejmbicr 27, 1924] 


NATURE 


953 


Early Science at the Royal Society. i 

December 28, 1664. JVll, upon occasion given * 

by Sir Robert Mor.iy, lueiiliinied thal he had at his 
count rydiouse in Rssex a wcjodcii hoop, made by his 
direclions in tlie y« ar 16 j 5, of twenty inches broail, 
ro])resenting the a liptic, and at Amsterdam by Air. 
r>lean lined with much the paper of Mr. Hlean’s 
largt'St glol)es, as comprehends all the tixetl stars 
within 10 deg. of Die ecliptic on either side, but with 
Die constellations invert ('d, as they stand in the 
heax ens ; Die use of this being not only help 
young observators, 1 »nt also for the genuine representa- 
tion of the variety appearing in the motion of the 
planets. He ni(m{i»)ricd that he was willing to leave 
it witli the vSociety wlien they shall have a lit reposi- 
toiy to keep such instruments in. 

December 29, 1686. Mr. Hooke read a further 
(ontimiation of his discourse about shells, wherein 
he coiisidenvl tlie structure of the nautilu.s, tending 
to prove, that though it be true, that there is no 
animal known resembling in all points the lineaments 
of those lately produced by himself ; yet that it is not 
a* snlficient argument to evince, lliaf * there is not for 
ever any such animal in rerum naturd. 

December 30, 1663. It being moved that it might 
be considered to make a •standard of cold, it was 
suggested by Air. Kooke, that this might conveniently 
be done by observing the degree of cold, which freezes 
distilled water, and by marking thereupon the 
expansion of the liquor in the weather-glass. — The 
difference of cols being discoursed of, and Mr, Hen- 
sha.w mentioning the experience which the keeper 
of the eel-boat upon the Thames had of this sort of 
fish, he was desired to make what inquiry he could 
of that person concerning their difference, food, etc. 
The operator was ordered to provide some cels, ancl 
to pnt them into several waters, as river w'ater, 
conduit water, etc., to see in which of them they will 
thrive best. — ^The business of propagating cider-fniit 
being again spoken of, the lord Asliley commended 
the rod-streak, and especially the red red -streak for 
yielding a very rich litpior of a long duration, and for 
being a constant bearer. Air. Hoyle moved that 
.some of the red-streak cider might be distilled and the 
spirit of it compared with xviiic. The lord Ashley 
offered a bottle for the trial, 

1675. There was read a letter to Mr. Oldenburg 
from Air, Newton, in answ er to what had been written 
to him by Air. Oldenburg concerning the want of 
succe.s.s of his experiment made? with a glass rubbed. 

December 31, 1668. Dr. Wren produced a vessel 
contrived by himself to cure smoaking chimneys, 
wdiieh he affirmed had proved very effect ual by divers 
trials. It xx as delivered to Mr. Hooke. 

January 2, 1666/7. Mr. Hooke brought in the 
formerly proposed bucket for fetching up earth or any 
other solid body from the bottom of the sea. It was 
ordered, that care should be taken so to fit it, thal the 
springs might go off both together, and that easily 
and certainly, and wdien it meets with soft ground, as 
well as hard ; as also to grate it over. 

1667/8. Air. I’anlon appearing before Die council, 
and expressing his desire for their assistance in pro* 
moling his design to establish a ro3"al academy foi 
educating of young gentlemen in good manners, 
languages, arts and sciences, and generous exercises ; 
the council upon deliberation returned this answer, 
that though they well approved of this design, and 
were very desirous promote it, each for himself, 
yet as they were a body, it xvas not their practice to 
intermeddle w^itli any business, but such as either arose 
from among themselves, or came to them by way of 
reference. 
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Societies and Academies. 

Loni)().\. 

Aristotelian Society, December A. Smith: 

Prof. .Alexander’s notion of “ space-time.” 'file 
notion of space-time is etpiated by Alexander with 
Dial of pure motion. 'I'he elucidation of motion is a 
prime recpiisite for science. .Alexander’s aim is to 
help us to apprehend it immediately. Our (lifljciilty 
in doing so is bec.nise xve are sensitive and not purely 
iutuitiv(' beings, 'fo riMne<ly tins we must tmdeavuur 
to nMiioimt the .stream of experitmet* to its sources 
and reach a slat(‘ of pure inluitioii. Hure motion 
is the simple intuition we then attain. We apprehend 
it not by deliuitioii hut by a reliuement td’ sensible 
motions and of mathematical motion. It is for 
science tiu' surest and best hv]H>tlu-sis ca])al>le more 
than aJiy other oflered basis of suppcjitiiig its 
structures. 

Linnean Society, Deccm])er .p .A. H. Rendle : 
Uagiesia Arunldi R. Iff*, and JUits^niansia I.oa'ii 
Decc., .specimens .sent for the Hrilish Ahiseum by 
Air. Kdward Jacobson of h'ort dt' Kock, Sumatra. 
They came from a forest at 800-1200 metres, near the 
w^est coast of Sumatra. Doth plants are parasitic oti 
the roots of a vine (a species of (’issus), and, except 
for slender threads permeating the tissue of the host, 
consist merety of a large flower, w hich in the Rafffesia 
measured 18 in. across. — L. J. Wills : The morj^holog}' 
of the Carboniferous scorpion, ICobuthus h'ritsch. 
The specimen described was found near Chirk, N. 
Wales. T t agrees fairly closely with Air. R. I . Pocock's 
description of Kobuthus Imlfi! The chief interest lies 
in the detailed slnictiire of the chitiu(>us tost, wdiich 
has been largely extracted from the shale in which it 
lay. The microscopic structure of the peclen can be 
ckxsely matched in recent scorpions, e\'on to the 
sensory papillae. No stigmata occur on the sternites, 
but a tJiin hairy’ skin lies abox c the lobes, which no 
doubt protected the respiratory apparatus. — Aliss 
A^. Hay : A^mitg and adult stages of Sof>hora tetraptera. 
Juvenile leaf-forms persist during several y^ears on the 
seedlings of Snphora tetraptera and var. mkrophvUa, 
and var. prostrata. Thus there appears to be One 
species with three varieties, or there may be Dirce 
closely^ related species existing side by’ side under 
identical conditions. Ali.ss A'iolet AI. Grubb: The 
development and liberation of .sperinatia in some 
umlescribed cases among the Red Alga^. In Nito- 
phyllum HillieB Grev., each autheridium mother-cell 
puts up in succession three beak-like proluberaiices, 
enclosed in the gelatinous extended mother celhw'all. 
The contents escape wiien ripe through an apical 
slit as a single speriiiatium clothed in a delicate wall. 
A similar development is found in CaUithamniun 
hrachiatum Honiem., where the antheridia are borne 
in clusters on the terminal pinna'; .secondary aiitl 
tertiary’ antheridia grow' up within the empty sheaths 
of the primary ones. 

Royal Meteorological Society, December 17. — 
C. E. P. Brooks : The problem of mild polar climates. 
If there were an ice-free polar ocean just warm enough 
to prevent freezing at the polei and with a temperature 
increasing southwards at a uniform rate, and if a 
.small decrease of temperature occurred uniformly 
over this ocean, a small polar ice-cap would fohn. 

If the temperature continued to fall, the growth of 
the ice-cap would become more atid more rapid, until 
a point was reached beyond which the ice-cap would 
continue to grow wdthout any further fall of tem- 
perature. This ” critical temperature ” is only about 
o"*25a below the freezing-point ; a fall of temperature 
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mdiiis of one < ccinic srattcrecl ('vlt>pl^isin. \hc jiixla- 


iJi <1 w'liini .K*'' 

(U-L^n'c* of latitude*, a tall of o • would an ire- | 

raf) witli a radius ot al)0\il -S elf.^fees of latitude. 

'I he ■ akiA'o.i^e rioiis ” temperature, w hiedi tlie present 
An tie ()(«-au would take up in winter if sea-\va1er ! 
did not In-e/e, is alioiit j;o V/. fleiiee a rise of the 
aki \'oe‘'»i'>n^ wiiil'T tcinperat ure b\- only four t>r ti\e 
di :.*n‘'"s w.tidd siillie to ( ause a mild elimate in winter. ! 
Thr land aiu» sea distribution duriu” Middle ICoeene ■ 
and I'fJixr |uia‘-si( times would /.;ive akryo^enons i 
(amiai\ temperaluies in latitude 73 N. t>f '(nt | 

and jSo -Sa respe* ti\’el\'. Sima' tlu'se are well abo\e : 
the lice/iu,e,-p<'int lhe\' I’eprt'sent also tiu' real teni- ' 
j)era lures. I'li.'ii' is tlierelbre a m(*teorolof»ieal basis 
tor mild p«)lar (liinates. 'I'he Aretic ()c('an has ; 
|)e(.ome i< I'-free tiiiee, possibly twice, sinre the t >uater- | 
narv be A.^e, the scj’oml oeeasion falling in historic | 
times. Sir \a])ier Shaw: Winds and b'lnperature ; 
111 a. dr\ at nios[)her('. 'I'ht' conveetion of dry air i 
pward ami downward and the distribution of teni- j 
perature and ])(dential temperature coiitinj*ent there- 
u])on would rise to a much w^armer stratosphere 
than till' earth posses.ses witli its present moist 
atriios])here. The tjeneral circulation, how ever, would j 
not be different in its j^encral cliaracter from that 
w hich prevails at present. 

Edixuurgh. 

Royal Society, December 8. — D. A. Fairweather : 
'rill* electrolysis of salts of nlkyh)xyacids. An 
atb'inpt was made to ascend the series of dibasic 
liydro.xyacids (J.c. tartronic, tartaric, inucic, etc.) by 
eleclroh'sis of the j)otassium ethyl salts of their 
ethvlated derivatives, 'fhe products of electrolysis 
were of qniti* a different nature from those obtained 
in the ease of the normal dibasic acids, and consisted 
chit'lly of aldt'hydes ; little or no synthesis took place. 

- W. West and K. H, Ludlam : The ionisation of 
iodine vapour by ultra-violet light. Iodine vapour 
was found to be ionised by light in the Schumann 
legion. Oiumtimi relations indicate that the mole- 
cule, or th(‘ tlnon'S('ing molecule, or both,, may be 
ionised. —W. (). Kermack and W. T. IT. Williamson . , 
'fhe stability of suspensions. I. 'I'lie rate of precipita- | 
tion of kaolin suspensions by salts at varying hydrogen j 
ion eoncentratioiis. .\noinaIons ettects in the rates 
of .sedimentation of kaolin suspensions are ob.served 
in the cases of sodium chloride, imino-calcium 
pliospliale, and alnmiuium, ferric, and lanthaniini 
chlorides. — W. t). Kermack and C. I. Ih Voge : The 
at'tion of .salts with multivalent cation.s on colloidal 
.solutions of g(dd and gnm benzoin. The action of 
.solutions of ferric chloride, aluminium chloride, or 
lanthanum chloride in cliauging the charge on 
negatively charged colloidal particles to a positive 
oni* has tx'cn investigated more particularly in rela- 
tion to the liydrogen ion concentration of the solution. 
'I'he etteci appears to be related to the degree of 
hydrolysis of the salt.- P. MacCallum and W. O. 
kermack : The influence of gelatin on the? stability 
of a colloidal solution of cholesterol and on the charge 
on the particles. Investigations arc described (ui the 
action of sidutions of gelatin at varying hydrogen ion 
concent ratu)ns in altering the properties of a chole.s- 
terol solution and the charge t>n the particles. 

Dublin. 

Royal Dublin Society, November 25. — Miss S. J>. 
King: Oogenesis in Lit/iohius forficains. "^'olk forma- 
tion is from mielcolaf extrusion, supplemented possibly 
by activity of the Oolgi bodies. The mitochondria 
are at first diltuse, later becoming concentrated. 
After active multiplication, which produces curious 
spherical mitochondrial masses, they once more be- 
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nuclear C.olgi apparatus of tlic yoiuifi; oot yt^ breaks 
up and passes out through the cytoplasm ;js g-row Ih 
proceeds. 

Royal Irish Academy, December 15. — J. j. Drumm, 
N. O’Reilly, and H. Ryan : d'he isiniieric da and ay 
compounds of 2 : 4 : b : 3' : 4'-pentamethon\ diphenyl 
propane. A synthesis of ('at h of the above com- 
pounds is descrihed. 2 : .4. : <> : 3"^ : 4'-Pent;inieth()ny- 
a7-tljphenyl propane has been found to eonsist^ of 
colourless needles melting at 87-(S8‘ C., and to ’be 
idenlical w ilh v. KT)stan('cki and J.ainpe's methylated 
reduction product of catechiii tetrametliyl etlier. 
The al)#)ve work, therefore, is in agreement with that 
of K. h'reiidenberg. 

IMANCIIES'ITCR. 

Literary and Philosophical Society, Deeember ib. — 
W. W. Haldane Gee : Joule ’s laws of electric Jieating. 
Considerable assistance wms obtained in describing 
the early researches by the recced s (‘.ontained in two 
Laboratory Notebooks in which Joule has noted 
his experiments. The first record relating to electric 
heating is dated “ later end of August 1840.” By 
October 3 in the same year Joule had completed a 
scries of tests which enaRled him to state that the 
heat produced by an electric current in a wire is 
directly proportional to its resistance, the square 
of tlie current strength and the time of its f\ow. 
He next proceeded to show^ that these laws applied 
I to electrolytes. An important result of the thermo- 
chemical and electro-chcmical determinations was a 
w ide generalisation connecting chemical and electrical 
energies. A fact of historical interest in connexion 
with his laborious measurements w^'is the early 
adoption of a unit of current strength and a unit of 
electrical resistance. Joule utilised his laws, in an 
electrical method for finding specific heats. Details 
of his determinations arc to be found in the later of 
the two Laboratory Books. This volume has also 
many records of the more accurate experiments 
relating to the laws of electric he?aling, wdiicli he 
submitted in a paper to the French Academy of 
Sciences. His calorimetric measurements were 
carricxl out to a still higher degree of perfection 
when in 1867 Joule shtnved that the value of the 
British Association ohm w^as not in agreement witli 
his determination of the mechanical equivalent of 
heat. Amongst the practical outcomes of the experi- 
meiits on electric lieating is the process of electric 
welding, wdiich Joule described in a paper in 1856 to 
the Manchester I Jterary and Philosophical Society.-— 
J. Wilfrid Jackson : M'he occurrence of C?oniilaria in 
the Carboniferous limestone of North Wales. Comt- 
\ laria tenuis was discovered in the basal beds of the 
flower Brown famestone near Dyserth. Hitherto the 
species has only been recorded from the Calciferous 
Sandstone Series at Gleiicartholm and Water of 
J^eith, Kdinburgh. The Dyserth Beds hav'e been 
correlated with the top of the Scminula-Zoiie of the 
S.W. Province, but may be lower. They contain 
Archaiosif>iUaria vamixemi, wdiich has been found 
m the Calciferous Sandstone Series in Scotland and 
at the base of the Vi.seaii in Westmorland. The 
Calciferous Sandstone Series was correlated by the 
late Dr. K. Kidston with the Mountain Limestone 
I of England, the overlying Carboniferous Limestone 
Series of Scotland being regarrjed as eciui valent to 
the Torcdales of England. Dr. Kidston correlated 
a much higher plant-bearing horizon in N. Wales 
wdlh the Calciferous Sandstone Series, namely, the 
Teilia Beds at the base of the Black Limestone and 
■ at least 1500 feet above the Dyserth Beds. 
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Society of Glass Technology, Xovoinbor it). — 
J-'iiincis Buckley : Note on the glass-Iioiisos of llio 
J^ot'ds (listiict in tin* seventeenth, eighteenth, and early 
ninelcentli eenlnrics. John HonglUon, writing in 
7^)01, staled tliat lliere were tlien lhn.*t‘ glass lioiises 
in ^ ork'shin\ oin* near I'erryln'idge and two near 
SilksLoiu'. rile only glass-lujiise aetuall\' in or near 
the t(jwn of Leeds in the eighteeiitli century was 
know n as tlu' ICngiik- (ilass-hoiise, wliich can lx* traced 
helwt'en and 1770. 'File Engiiu* Cdass-hoiist* 

might Jiave Ix-eii tlu* parent as well as the preile- 
cessor of the famous Hunslet Cdass Works. Metweeri 
itSif and iSDr, at any rate, the Bower famdy had 
st'veral factories here. i.eeds must liave owxxl as 
inucJi to this family in the nineteentli century as it 
did to tlu' h'enins in the pre\ious century. In 
1S83 they had foni gla.ss -lioiises at work, and no com- 
petition in the town itself, just before 1850, how'- 
ev('r, there Avas a sudden increase in tlui glass con- 
cerns in Leeds and the surrounding district, e.specially 
in the neigh bourhocwl of (!astleford. An early nine- 
teenth century glass-house at Thornhill I-ees can be 
traced back to 1830. Hero Moah Turner made flint 
glass until the glass-house was taken over by the 
Kilners in 1844, and convgrted into a bottle works. 
There was a gUiss-house also at Worsborough Dale 
prior to 1830, Avorked by William Usherwood, and in 
the year 1828 Messrs. Wood and Perkes were found 
in possession, making cut glass. — W. E. S. Turner : 
A striking instance of fireclay corrosion through the 
action of .saltcake. During the emptying of a glass 
tank, with the gas tin me still running, the fireclay 
blocks surrounding the dog-hole in a bottle-glass 
furnace began to swell and to flow soon after they 
became exposixl to the action of the flame. When 
the tank was started, a charge of saltcake had prob- 
ably been put into the dog-hole, under the belief 
that the blocking of the hole would be prevented. 
After examination it Wcis found that the exposed 
portion of the blocks had absorbed saltcake at an 
early stage in the operation of the furnace, and being 
covered with glass and the di.s.sociation temperature 
very high, the saltcake had remained unattacked, 
until contact Avitli the flame during the emptying 
of the tank brought about decomposition. — H. S. 
Houldsworth : A note on .some properties of a sand- 
stone block after u.se in a glass furnace. Powdered 
PeiishaAv stone interacts as readily Avith a soda-lime 
glass as does crushed fireclay brick. Penshaw 
stone develops a close compact structure when 
used in a glass furnace. I'his tends to hinder the 
penetration of glass into tlie stone, thus adding to 
the life of the refractory, aiid pointing to its successful 
u.se in furnace construction. — A. Cousen and W. E. S. 
Turner : The production of colourless glass in tank 
furnaces, wdth special reference to the use of .selenium. 
Pt. IV. The inlluence of arsenious oxide. Arseiiious 
oxide alone is a decoloriscr of glass containing small 
amounts of iron oxide, whilst it al.so suppresses the 
brown colour developed by selenium. Selenium and 
cobalt may therefore be regarded as only secondary 
materials in the decolorising process. An attempt tp 
replace arsenic by its ecpiivalent of pho.sphorus in th^' 
form of calcium phosphate showxxl the latter substance 
to have little or no effect upon the broAvn selenium 
colour. Antimonious oxide used instead of arsenious 
oxide with selenium gave a deep bluish-green colour. 

• 

Paris. 

Academy of Sciences, November 17. — M. Guillaume 
Bigourdan in the chair. — The president announced 
the death of Sir Archibald Geikie, foreign associate, 

NO. 2878, yOL, 1 14] 


I and Eugfuie Simon, correspondaiit for the Section of 
! Anatomy ami /oology. — H. Deslandres : A jnoperty 
I comiium to spectra of dillereiit origin ami structure. 
Prepoiideraling action of the ]i(‘lium nucleus. — 
Maurice Hamy : 'J'lu' e\(.)lulioii of stars ami Ilu‘ .solar 
diametcM',- — f. B. Senderens : (h*neral Tiiethod for 
the preparation of ethers. Starting with propyl, 
butyl, isobiilyl, isexamvi. ami isopr()T)yl alcohols, tli 
I propcjitions of sulphuric, acid ami alcohol liave been 
j w'orked out Avhieli gi\e iiiaximiim yields of the.' 
j corresponding ethers.-- 1 ). Mordouhay - Bc^ltovskoy : 
j 'Fhe transeemlence of r'' ami of cerlain other numbers. 
'(*s Drach : I'lie problmu ol 'rehebAclu AV ami 
the deformation of surtacc's.- Rene Gamier : Study 
of the general integral of a di llerential sysU'in of 
order in round its transcendental siiigidarilies. — 
Paid Levy: A problem of the cal(.iilus of \ariaticms. 

- -Ragnard Frisch : A ])roblem in the calculus of 
probabilities (the j)n>blem of Simmons). IL Bry- 
linski : 'Flic carrying away of the elluT and Ihr 
.aberration of stars, d'he (iiiestion as to Avhether the 
ether in the neighbourhood of llte earth is or is not 
carried along with the earth cannot be decid(‘d by 
observations on the aberration of .stars. F'. Guery : 
TJie electric current consulered as a circulation of 
equal charges of opposite signs. The theory of 
Weber is the only one at the pre.seiit time in agree- 
ment with MaxuadFs theory and with the hypothesLs 
of the current being due to charges in movement 
in conductors. — Louis de Broglie : i'he dynamics of 
the light tiuantum and interferences. — Alb. Colson : 
The conditions of maximum solubility ; the case 
of gypsum. — 1 Heyrovsky : Electrolysis Avith the 
mercury droi .ithode. — Rene Audubert : The photo- 
electric prof Lies of llic .silver haloids and the mecliaii- 
ismof thef( nation of the latent image in photography. 
— Frei iler and Mile. Laurent : d'he photo- 
chemical properties of stannous iodide. -- Jean 
Thibaud 'Fhe 7-radiation of very great energy in 
active ii)stanccs of the thorium group. — P. Billon : 
The primary /:i-amino-alcohols corresponding Avilh the 
general formula K . (NH^) . CH . ('R JL^lClla . OH). 
The oxime of ethyl diethylacetoacelate was reduced 
bv sodium and alcohol to the amino - alcohol, 
CH3 . rri(NH.J . . CH.^ . OH. The method 

Avould appear to l>c general. — J. Orcel : Tlie deter- 
mination of temperatures at Avhich water is separ- 
ated from silicates. The silicate is heated in an 
evacnaied ipiart/ tube l_Ay an electric furnace, and 
the pressure variations plotted as a function of 
the temperature. An example is gi\en of tlie curve 
obtained Avith a sample of ripidolite (Madagascar), 
showing a sudden evolution of Avater vapour at 
500 '-5 10'' C. -P. Lebeau and M. Picon : The trans- 
formation of the diamond at a high temperature in 
■vacuo. In a A acuuin a diamond may be exposecl to 
a temperature of togo"^ C. for twenty-four hours 
Avithout change. At higher temperatures a partial 
change into graphite is observed. After thirty 
minutes’ exposure to 2000" C., 10 per cent, still 
remained unchanged.— ’ Jean Jung: The silicate 
enclosures of the cipolin of Saint-Idhli])pe (X'osges, 
Alsace). — Jacques de Lapparent : The nature of the 
globigerina deposits in the layers between tJie 
Cretaceous and Eocene in the Avestern l\\Tenees. — 
Ldon Moret : New observations on the exoiic massifs 
of Sulcus and Les Amies (Haiite-SaA^oie).- E. 
Huguenard, A. Magnan, and A. Plantol : The varia- 
tion of Aviiid velocity Avith altitude near the ground. — 
E. Rothe and Bois : The cacthcpiakes of July to 
and November iq, 1023, in the Byreiices. — V. 
Lubimenko : The (piantity of chlorophyll in the 
marine alga*. — L. Plantefol : The ecological problem 
for Hypnum triquetrum. — Arniand Dehorne : Observa- 
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tion (jii (he cells contiiiiiid^ refractive bodies of 
i^nchvtraMis J<cst.‘nil)laiices to mye- 

linic formati'jjis. J,. Bounoure : Orij^in of the primary 
f^onoev'tes in the rrihiii and the signification of these 
elements in ainphihians in General.- -Uenis Bach: 
'fhe and lood \ahie of ammonium acetate 

lor (la- /ower laimi. -- Pezard, Sand, and Caridroit : 

nmr iilejl lapaiiite ‘^N iKindnimorphism in the 
donn - in < tjf k. Kacial recurrenci s Governed by the 
aiKimiiial muidtini; and lh(^ transitory character of 
(• rtain ])i}j;mentarv modiiicatitms. -Marc Treillard : 

'I he raisiiiL; of httphina miw^na in a pun; culture. — 
K<»l)ert Levy : *1 nu'chanistn of luemolysis by 

siorjiion poison, (‘oinparison with other venoms. - 
Ian a n Cavel : ( ontrihution to 1h<' stiuly of activated 
shnlj.je. \'erv small <pianti 1 ies of free acid in sewage 
prevent nit rilicatiou and render inert the ])urifying 
pifftierties (d a< tivated slud^^e. - (i. Leveii : Re- 
sjmatoiv mtshanisin and treatment of serious 
sympi'fins ol aerophagy. (i. Sanarelli : “ lutt*rnal 
anthrax in animals becoming carriers (d anthrax 
spoies. 

SvoNi: V 

Linnean Society of New South Wales, October 2(). - 
R. Greig-Smith : (i) 'fhe influenei* of certain colloids 
U})on lermeiitation. Part i. Mineral colloids such 
. . UieM-lgiihr, kaolin, fuller’s earth. sili(’a, asbestos, . 
as well as t harcoal and agar-agar, ac ted as accelerat- 
ing agents in hastening the fermentation of the slowly ' 
fermenting sugar, lactose, by the high temperature 
organism nf fernuMiting tan-Uark. (ielatinous ferric 
hvfliate acf I'leratf'fl, w'hih' gelatinous aluminium 
hydr.ite retaidiMl, the h'ruu'utation. As these are 
elect ro- posit ive and most other colloids are elect ro- 
iiegaiiM', the electri(' chargf' liad no inllueme under . 
th(‘ fonditions. (h'hitiue has no iuflueiiee Uj)oii the j 
fermeiiial ion of laeto.-^e or of its(*lf. 'The pre< ipitaled 
l>hospliales f)t iron and alumina a<.ted as aeeek'rating 
colloifls. U’) Note npoii deterniining the hydrogen- 
i(»n ('oncent rat ion colorimet rif ally in small (piantities 
of Iluids. IJy using u ell-l)Ullere<l .s<jlutious in fer- 
meutatiou expiuiiueuts, small droplets (o*or c.c.) 
may be al)siract(*d and mixed with 0-5 e.c. of water 
held in the depressum of a ptireelain plate. On the 
.idditiou of a drop of a suitable dye the active 
acidity ( an be deleriuined, either by comparison with 
a drop of fluid of standardised hydrogen-iou con- 
ciMitratitMi added to w ater in a neighbouring depression 
t)r bv means of a series <^f coU)ured papems. With 
pooii\' bullered solutiiuis dilution becomes impossible, 
i)ut tlu' plate with 0-3 e.c. of solution gives a fairly 
accurate picoio' of the acidity. Ikutious of agar 
slopes m.iy be soaked in the 0*3 c.e. of water which 
soon bet (Hues charged with tin* active it)ns and the 
t olnrimt't nt' lest can he imule. — 11. J. Carter: 
Australian Coleoptera. Notes anti new' species. No. 
i\ . Twt) genera anti 28 species ar ' de.seribed as new. 

- ('». 11. Hardy: .Australian Nemesirinitla' (Diptera). 
One spt'i'u s is tlt'scribed as new'. 

Royal Society of New South Wales, November 5 . — 
K. 11. Canibage : 1. antislides near Picton and notes 
on the local vt'getation. d he pt)rons overlying saiid- 
slt)nes ill the Iticality become saturated after heavy 
rains ami slip over the shales upon which they rest, 
riiv' sautlsttuie i.s calcareous, and certain trees, in- 
cluding the Knrrajtnig {Brachychiion popiilnetis), 
seem to seek out pt>rtionsof this particular sandstone 
ftninatitni largely because of the lime it contains. 
I'lie Knrrajoiig avoids the more siliceous Ibuvkesbury 
Saiiilstone with lower lime content in the surround- 
ing < list riots. 
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hi\l.y-fc»*coi.il Aniin.'il Il«‘|iort of Uus Govoniint>iil Cinetioirfi ri.atitntion.s 
mill Kac-tory in JJi-nj'al for Uie Voar 1 !»l’‘ 1. ]*I). 9-t-xiv. (Oalcuita ; 

lliMiL'a] Sri-ivtanat JJook I)H|jnt.) 7 anna.s. 

Joijinnl t>f tJif* Cf>l]i*j?o ol AKrirnltnio, Hokkaido Tiiipoial Univer.sity, 
Sa|»i»oro, .Ja]iaii. Vol. ift, Tarf. 1 ; On a Ja])aiiese HalaniandiM', in Lako 
KiiUariisli, wliiidi propagatixs like tin* Axolotl. Ily .Madoka SaMaki. 
I’p. ptat<‘s. (Sapporo.) 

iirpailiiuMil of Aj;rn-*ullnri*, Xairolii, Kouya ('olony. Agricnlliiral 
Criisii.s of tlio Colony and Pi uti'CtoratH ol Konja lor 15*24. Fifth Annii.-il 
Iti-port, No\(*mhiT 11*24. Pp. 23. (Nairobi.) 

Canada, lippaitnii’iit of Miiirs : .Miiio.s Hraiicli. Bfiitonitii. By llu^h 
S. SpiMirc. Pp. liU-pUJ plali'.s, (Ottawa: F A. Acland.) 

Iii'pui tniriit of A^i iriiltiin* : Tan;:anyik.i 'J’t rritory. Bi‘])i)rt for tbo 
Filt»‘»>ii Moiiib.s ••iidiiiH: Maiedi 31.st, 11*24. Pp. 30. (I)ai-t\s-Salaaiu.) 
2 -. la/. 

UniviM.sity of Illinois Kn^ineiM iiiK Kxpcriim'nl Station. Bulletin No. 
Ill: I'ovv. 1 .SLiidif.s in Illinois Coal Miniii.i;. By Pml. Arthur J. lloskin 
and Prof. Thoiiias Fia.sar. Pp. 82. (Urbana.) Giali.s. 


Diary of Societies. 

SATl' UDAV, Dui-f-MiiKK 27. 

IbiVAi. iNsiiiiriioN or Gkeat Buitain, at. 3,- K. Ballr.ur Browne: 
OoniM-tiiiiii^ t liM Habits of liiM-ets (I.). If .sert. (Jolirrt in}{ .‘ind 'wbat it 
1 ‘ads to. 

MUXPAV, DkcI'-.miirr 2'.*. 

UoVAi. GhoOKAiMiii AL Soi ii./rv (at Jiolian Il.all), at .S.:40.- Major B. E. 
(!lii*i*.siraM : Wild Bifi* of Uih Arabian l)«!.M*rt ((’hiiNtiiias l.l■(•tUT■^*s lo 
Yotiii}' 1 *i*'»]i1h) 

Hovai. Duhijn Socikty, at, 4. B'^ture adapted lo a .Tinoiiile Auditory. 
TUESDAY, Dkckmiikji 30. 

Koval Inshtutiom or Oue,\t Bkitmn, at 3. — K. B.dfotir B 
(VnuaMiiii*^ the Habits of luseri.s (II.). Tin* llabils of Bers and Wasps. 
I.ssiiTunos uK Ai’TOMoiiii.K Knoinkkiis (Lo^ entry Sm-tion. Giadnales 
Mmitin^Xat Broad;; ile Cafe, (.’o\eiilty). 


IVKURhAlKiV, Dmemiiku 31. 

Ko\ai. Hi III IN SiM iKi V, at 4. Lecture adapti^i to a .Ium idle AudiKu). 
TlflJliSDAY, .Uni'ary B 

(ii:oi.nAi'iiit'\i vV.ssoriATiuN (Annual Mectin;') (at Binidun School of 
Kcotiormcs), at 10 3 * a.m. - (.’apt. .M. \V. Hilton Simpson and .1. A. 
Ilacsclcr : Bifc amoiiK tin* Ancient Hill Tribes of Aliinia — K. U. 
Ssi>(o: Sonitt Asp«*cts of (hr ilunian (ic('eraphy of Natal. B. IB 
Dudley Buxton: Tim lli.stoncid G’eo;;iapby of Pckiii;^ Ml^s K. (b* la 
Mail*: 'I’lavels in the W’cstmn Mcdileriattean l{i*;;ion. - AtS.l.'i r.M. — 
IV-f. .B I.. Myres : Wa>p.id<‘ (ico;iiapby. l‘iof .1. B Jllyres and others ; 
Discussion on Dc[inrt iiiKiital ItesHarcli Pi‘oj;rainnn‘s. 

( ViNKLivENCK OF Koi'CATiON V I. \ssori ATioNs (at. Uiincisity l'olle;(i‘), at 
2.:jU. - Prof. E. A. (laidncr : Kxaii'inalions : ibeir B^sc ami Abu.se. 
Koval Bn.sti iution ok Hiikat Bun ain, at 3.-- K. Balfour Browne: 
Concerning the Habits ol Insects (MB). The Habits of Gaterpillai.s. 

FRIDAY, Janoarv 2. 

Gkooii \ rincAi. A.ssociation (Annual Meeting) (at Bondon Scluml of 
lOoonoiiiie^), at 10.30 a.m. — Prof. J. B. Alyres: A Gcograjiliieal View- of 
the JliNtoiieal Method in Ethnology (Presideiilial A«ldrcss). — K. 
AilKen : Geography ami Spanish Prolilems. — Dr. A. Sonirncrfelt, H. 
Balfour, G. K. P. Brooks, U. B. Fawcett: A Symposium on tho Bile of 
the Fiord Peojdes. 

Assoi'IATion ok As‘‘ 1 sta\t Mr.sTiiKsSES (at University College), at 2.30. — 
Dr. IB Crichton Miller; The Adult's Motive in Education. 

Sriumi. Nature Study UNioii (at Uiii\eisity College), at 3.- J. S. 

Huxley : 'I'lie, Biology of some Common Aniiuils. 

Kovai. GKoouAeuicAi. Society (at JOoliaii Hall), at 3.:4n.— Dr. If. TB Mill : 

S«»im* Explorers I knew (ChristniR.s Beclure.s for Young People). 

Kovai. Dciu.in Society, at 4.- Becture udupted to a .Juvenile Auditoiy. 
Kritisii As.s(,ciation kou Phy.'Icai. Tuaixino (at Gniveisity College), 
at (i. .3(1. Dr. If. Crichton Miller : Hygiene for Adolescents. 

Kovai. PiioTooRAPnic Society ok (iReat Britain (Pictorial Group), 
at 7. — J. MeKissaeli : Some Pictorial Motives 
Junior Institution of Enoinkers, at 7.30. — W. Kingroso ; Modern 
Floui-niilling MacJiinery. 

SATURDAY, January 3. 

GiEoHRAPniiWL A!S.so(’iatton (Aiiiiual Meeting) (at London School of 
Keoiioiuies), at 0.31) A.M.— S. W. Kider and Capt. 'I'. K. M. Bootli : Di.s- 
ciis-Mon on School Geography.— Mis.s A. llieks and others; Discu.s.sion 
on The Beginnings of Gengraiihy.— J. A. Mortlock, Miss J. A. Hardy, 
and others : Discussion on The Teaching of Climate.- Mis.s ij. C. Hea«l, 
C. (\ Carter, and others : Discussion on Home. Geography. Mr. 
CattelB,Jonea, Kev. .7. B Millo. , and others: Discussion on School 
Gefgraphy Clubs and Journeys. 

.\ssociation of Women Scienci; Tkacherh (at University College), at 
2.80.— Sir Frank Dyson : The Measuiement of Stellar Distances. 

UtiYAi. Institution of Great Britain, at 3--F. Balfour Browne : Con- 
cerning the IB'ibits of tn.sHcts (IV.). The Tfabits of the Dragonlly. 
Gilbert White Fkllow’siiii* (at 6 Queen Sipiare, MkC.), at 3.— Dr. W. 
Martin: Gilbert White as Antiquary. 
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Mathematics: Mechanics: Physics 

Andrews, Ewart S., and Heywood, H. Bryon. The 

Calculus for Beginners. (Broadway Engineering Hand- 
books, Vol. 13.) Second revised edition. Narrow Cr. 8vo. 
Pp. 284. (London; vSeott, Greenwood and Son, 1^24.) 
7s. Cid. net. 

Qlaschke, Wilhelm. Vorlesungen uber Diffcrential- 
Geometrie und geomctrische Cirundlagcui von Einsteins 
Relativitatsthcorie. I : Elenienlarc Diflt^rontialgcometrie. 
Zweitc, verbesserte Auflage. Mit einem Anhang von Kurt 
Reideineister. (Die Grundlehren der niathematischen 
Wissenschaften in Einzeldarstellungen, Band i.) Pp. 
xii \ 242. (Berlin: Julius Springer, 1924.) tt gold marks. 

Bowley, A. L. The Mathematical Groundwork of 
Economics : an Introductory Treatise. Demy 8vo. Pp. 
106. (London: Oxford University Prc.ss, 1924.) 75.net. 

Bricard, Raoul. Petit traite do jierspoctive. 8vo. 
Pp. 87. (Paris : Libr. vuibert, T924.) 8 francs. 

Burali-Forti, G., e Boggio, T. Espaces combes : 
critique de la relativilJi. 8vo. Pp xxiv4-255. (Turin : 
Sten editrice, 1924.) 50 lire. 

Fairgrieve, M. McGallum, and Gundall, J. Tudor. 
Elementary Physics. (Bell's Natural Science Series.) 
Cr. 8 VO. Parts i and 2. Pp. xii \ 207. (London : G. 
Bell and Sons, T.td., 1924.) 3^.* 

Faraday Society. Electrode Reaction and Equilibria : 
a General Discussion held by the Faraday Society, Novem- 
ber 1923. Roy. 8vo. Pp. 665-838. (London: The 
Faraday Society, 1924.) tos. Gd. net.* 

Faron, L. Le mecanicien pratiqm?. Cr. 8vo. i^p. 
f 26. (Parif: Hachette ot Cie, 1924.) 6.50 francs. 

Henker, Otto. Introduction to the Theory of Si)ec- 
tacles. Tran.slated by R. Kanlhack. Roy. 8vo. Pp. 
viii + 336. (Jena; School of Optics; London: J. \V. 
Atha and Co., 1924.) 135. Odf.* 

Howard, B, A. First Ideas of Trigonometry. Cr. 8vo. 
Ep- 9 . 5 - (Boston and 1 .ondon : Ginn and ('o., 1924. ) 1 5. gd. 

Knopp, Konrad. Theorie und Anwendung d<ir un- 
endlichcn Reihcn. (Die (irundlohren der mathcmatischcn 
Wissenschaften in Einzeldarstellungen, Band 2.) Zweitc, 
erweiterte Auflage. Pp. x f-52(). (Berlin : Julius Springer, 
1924.) 27 gold marks. 

Lamb, Horace. The Evolution of Mathematical 
Physic.s : being the Rouse Ball Lecture for 1924. Cr. 8vo. 
P}). 48. (Cambridge : At tlie University Press, 1924.) 
'2s. net.* 

Larivi^re, A. Les metamorphoses de la force. Cr. 
8vo. Pp. 305. (Paris : Libr. Desforges, 1924.) 

Laue, JVi. von. La theorie de la relativity. Tome i : 
Le principe de relativite et la transformation de l^orentz. 
Traduit d'apres la 4® edition allemaiidc par G. 1 . 6 tang. 
8vo. Pp. xvi + 332. (Paris : ( iauthier-Villars ct Ci(;, j 924.) 
40 francs. 

Loria, Glno. Complementi di geometria descrittiva : 
visibility, ombre, chiaroscuro, prospettiva linearc. (Manuali 
Hoepli.) Pott 8vo. Pp. xii 4- 192. (Milano: Ulrico 
Hoepli, 1924.) 11.50 lire.* 

Mierzejewski, Henryk. Metrologja techniezna. Sup. 
Roy. 8 vo. Pp. vii + 206. (Lwow and Warszawa : Ksai- 
inica-Atlas, 1924.) * 

Molony, Rev. B. G. An Elementary Course of Ana- 
lytical Geometry. (Cambridge Mathematical Series.) Cr. 
8vo. Pp. viii H 167 +xvi. (T.ondon : G. Bell and Sons, 
Ltd., 1924.) 35. 6d. ; Part i, 25. Od.* 

Palmer, Glaude Irwin. Practical Cc^culus for Home 
Study. Cr. 8vo. Pp. xx + 443. (London: McGraw-Hili 
Publishing Co., Ltd., 1924.) 155. net.* 

Pascal, Ernesto, Dettate da. I.ezioni di calcolo 
infinitesimale. (Manuali Hoepli.) Pott 8vo. Parte 
Seconda : Calcolo integrale. Quinta edizione riveduta. 
Pp. viii 4- 330. (Milang : Ulrico Hoepli, 1924.) 15 lire.* 

Pendlebury, Gharles. A Preparatory Arithmetic. 
Fifth edition, revised and enlarged. Cr. 8 vo. Pp. xiv 4- 
290 4'Xlviii. (London: G. Bell and Sons, Ltd., 1924.) 3s. 

Pigrome, E. R. Exercises in Trigonometry : a Course. 
Cr. 8 VO. I^. 78. (Oxford : At the Clarendon Press ; 
London : Oxford University Press, 1924.) is. 6d. net. 


Rothe, Hermann. Einfuhrung in die Tensorrechiiung. 
Sup. Roy. 8 VO. Pp. iv i jyg. (Wien : L. W^ Seidel und 
Sohn, 1924.) 55.* 

Vlvanti, G.* Complementi di matematica ad uso dei 
chimici e dei naturalisti. (Manuali Hoepli.) 2® edizione. 
Pott 8vo. Pp. 388. (Milano: Ulrico Hoepli, 1923.) 
16.50 lire. 

Eng^ineerinic 

Atkin, Harry. Constructional Steelwork : a Manual of 
Workshop Processes, Methods and Machines. (Directly- 
Useful Technical Series.) DemySvo. Pp. 214. (London: 
Chapman and Hall, Ltd., 1924.) 9«. Gd. net. 

Bardin, R. Les motcurs a combu.stion Diesel et semi- 
Die.sel. 8vo. Pp. ito. (Paris: Libr. Desforges, 1924.) 
15 francs. 

Bruyne, N. A. de. The Electrolytic Rectifier : for 
Electrical Engineers, Pliy.sicists and Wireless Amateurs. 
Containing a Chapter showing How to Make and Use a 
Rectifier for charging Accumulators from Alternating 
Current Supply Mains. Cr. 8vo. Pp.^vii+75. (London: 
Sir I. Pitman and Sons, Ltd., 1924-) *3?. (^d. net.* 
Glementi, Ignazio. 1 contatori elciirici : teoria e 
pratica. (Manuali Hoepli.) Pott 8vo. Pp. xvi ■1*291. 
(Milano : Ulrico Hoepli, 1924.) 13.50 lire.* 

Groft, Terrell. Conduit Wiring. Pott 4to, J’p. 
xi 4-458. (Ix^ndon : McGraw-Hill Publishing Co., Ltd., 
1924.) 15s, net. 

Franceschelli, D, Riscaldamcnto eleitrico domestico 
e industriale : memorialc. e dati ]n'atici per il costrutlore 
c montatore elettricista. (Manuali Hoepli.) Pott 8vo. 
Pp. XX 4-279. (Milano : Ulrico Hoepli, 1924.) 15 lire.* 

Heath, John M. A Handbook of Telephone (Treuit 
Diagrams : with Explanations. Oblong Fcap. 8vo. P]). 
x 4*279. (J.ondon : Mc(iraw-Hill Publi.shing Co., Ltd., 
1924.) 125 . Gd. net.* 

Henschel und Sohn, G.m.b.H., Gassel, lieraus- 
gegeben von. Dos Lokomoliv-lngcnieurs Taschonbuch : 
zur Erinnerung an die Fertigs tel lung dc*r 20,000 J,oko- 
motive. 8vo. Pp. 174. (Berlin ; Julius Springer, 1924.) 

5 gold marks. 

Jones, Bernard E., Edited by. A Practical Guitle to 
‘ Wireless in Simple Language : telling the Beginner every- 
thing necessary for Broadcast Reception. Demy 8vo. 
I^p. 70. (r.ondon. New York, Toronto and Melbourne : 
Cassell ami Co., Ltd., 1924.) is. net. 

Judge, Arthur W., Edited by. Modern Motor-cars : 
their Con.strucUon, Maintenance, Management, etc. ; with 
sections on Cychi Cars, Commereial (?ars and Motor 
Cycles. 3 vols. Cr. 4to. (London : Caxton Publishing 
Co., 1924.) 635. net. 

Kanthack, Francis Edgar. The Piinci])les of Irriga- 
tion Engim^ering : with Spei:ial Reference to South 
Africa. Based u])oii a Course of lectures delivered at 
the Univer.sity of Cajic T'own. Demy 8vo. Pp. 299. 
(London : Longmans, Green and Co., 1924.) 305. net. 

Lan-Davis, Cyril F. Telephotography. Third edition, 
by Lsracl Davis. Cr. 8vo. Pp. xvi 4- x 12. (London : G. 
Routlodge and Sons, Ltd. ; New York : E. P. Dutton and 
Co., 1924.) 35. Gd. net.* 

Lc Gallon, V. Technique ct praticjuc dcs moteiirs a 
huile lourde a injection dirccte (semi-Diesel). Pp. 208, 
(Paris : Libr. Dunod, 1924.) 34 50 francs. 

Low, A. M. Wireless Po.s.sibilitics. Pott 8vo. I’p. 

77. (London : Kcgan Paul and Co., Ltd., T924.) 2s. Gd. 

net.* 

Mann, E. E. An Introduction to the Practice of 
Civil Engineering. Cr. 8 vo. Pp. xi 4- 296. (Londgii : 
Macmillan and Co., Ltd., 1924.) 7s. Gd. net.* 

Mari6, Georges. Traite de stability du materiel de 
chemins de for; influence dcs divers 616 mcnts <lc la voie, 
d’apres les raemoires de I’auteur. Sup. Roy. 8vo. Pp. 
xi 4-579. (Paris: Ch. B6ranger, 1924.) 58 francs. 

Pagllaro,F. L' altoforno elettrico. (Manuali Hoepli.) 
Pott 8vo. Pp. xi 4-207. (Milano: Ulrico Hoepli, 1924.) 
12.50 lire.* 
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Romoli-Venturi, D. lOIcltrotcrniia : trattaio tconco- 
pratico ad uso dci capitccnit i c coslruttori di apparecdii 
a riscaldamcnto elcttrico. (Manuali Pott 

8vo. Pp. xi4 3oo. (Milano; PIrico Hoopli, 1924.) 
13 lire.* 

Saur, Georges, et Cordoux, Andre Martenot de. 

L'allumage desmoteurs d'automobiles: tln'orio clcmcntaire 
et dfscription, entretion, pannes de ralliimage a haute 
tension et les principaux .systeines d’alluinagc. 2“ edition, 
(d. Svo. Pp. vi t 120. (]\'iris; Jabr. Dunod, 1924.) 

0.50 fram s. 

Tookey, W. A. Priti.sh Oil luigines : a Practical 
Handbook for Att(‘iidant.s, lu-ectors and Purchasers. 
iSnio. l^p. 184. (London : P. Marshall and Co., 1924.) 
2 S' (k/. net. 


Chemistry: Chemical Industry 

Clogne, Rene. Guide yiratique d'analy.scs de chimic 
biologicpie. edition. ' r. 8vo. Pp. 282. (Paris : 
K. r.e h'raiH'ois. 1924.) 14 francs. 

Cranston, J. A. 'I'he Structure of Matter. (Manuals 
of Pure and A])plied Chemistry.) Demy Svo. F'p. 
xvi I 19b. (London, (ilasgow and Bombay : Blackie and 
Son, Ltd., 1924.) I2.S-. hd. net.* 

Fischer, Emil. I'ntersuchungen aiis vcrschiedencn 
Gebieten : Vortriige nnd Abhandlungcn allgeineineii 
Inhalts. (Minil FiscluT : Gesainmelte Werke.) licreius- 
gcgebeii von M. Bergmann. Boy. Svo. Pp. x-f9i4. 
(Berlin : Julius Springer, 192?|.) 9.O5 dollars.* 

Fischer, Franz. Die Uinwaiuilung der Kohle in Ole. 
(Band 2 der Chenii*! der Kohle.) l*j). viii | 397. (Berlin ; 
(iebriider Borntraeger, 1924.) 1 1 .70 gold marks. 

Foster, William. Introduction to (ieneral Chemistry. 
Demy Svo. Pp. vii M>.j3 j-2<> plates. (Princelon : l*rince- 
ton Pniviusity Press ; London: Oxford Univ'ersity Press, 
1924.) I 7.S. <)r/. net.* 

Francois, M. Manipulalions de chimie analyticpie 
a]4)li(tue(‘ : analyses des produits ijliarmaceiitupies, 
chimi(|ues et galeni<iues et d<‘S matiiues alimentaires ; 
analyst's biologi(]ues et toxictdogitpies. 2‘‘ edition, revue 
et augineiitee. Svo. Pp. 30S, (Paris: K. Le h'ran(,'ois.) 
22 francs. 

Friend, J. Newton, luliled by. A Text-Book of 
Inorganic Chemistry. Med. Svo. Vol. 2 : The Alkali- 
Metals ami tlu'ir Congeners. ,By A. Jamic.son . Walker. 
Pp. xxvi I 37*1. (London : Gridin and ( o., l.td., 

192. j.) 2*).s'. net.* 

Garard, Ira D. .Xpplied ( hemistry. ('r. Svo. Pj). 
vii I .piO. (New 'I’ork : The Macmillan Co. ; London : 
Macmillan ami Co., Ltd., 1*12 |.) 135. net.* 

Heuser, Emil, 'l extbook of Cellulo.se Chemistry : 
for Students in rechnical Scho*)ls anrl Univer.sities as 
well as for Cellulose Experts, 'rrauslatctl from the 
secoiul German edition by Clarem e J. West and Gustaviis 
J. ICsselen, jr. ICx. Cr. Svo, Pp. xi -i-2i2. (l^ondon : 
AlcGraw-Hill I'ubli.shing Co., Ltd., J924.) 1 2.v. i.uL net.* 

Myddlcton, William W. JCxainples in Chemistry. 
Cr. Svo. Pp. viii t 13.1 . (LomUui : Methuen and Co., 
Ltd., 1*124.) 3.S.* 

Partington, J. R. Chemical Tlierniodynamics : an 
Introtliictiou to General 'riiermodynamics and its Applica- 
tions to Chemistry. Cr. Svo. Pp- vii I- 273. (London: 
Constable and Co., Ltd., i*i2.|.) lo.v. (v/. net.* 

Partington, J. R., and Shilling, W. G. The Specific 
Heats of Ciases. Med. Svo. Pp. 232. (London : Ernest 
Bonn, Ltd., i*i2.|.) 3o.s-. net.* 

Schimpf, lienry W. .\ Sy.steniatic Course of Qualita- 
tive Chemical Analysis of Inorganic and Organic Sub- 
stances. Koy. Svo. Pp. 201. (London: Chapman and 
Hall, Ltd., i92.|.) 8.S. ()d. net. 

'^Imm, John A. Charts of tlu; Chemical Reactions 
of the Common Idemeiits. Koy. Svo. f*p. Sr. (London: 
Chapman and flail. Ltd., 192-f.) lo*. net. 

Vernon, W. H. J. First (Experimental) Report to 
the Atmospheric Corrosion Research Committee (of the 
British Non-ferrous Metals Research As.sociation). Pre- 
sented to the Faraday Society, December 17th, 1923 ; 
with f'ull Report *)f Discus.su)n. Jioy. Svo. Pp. 83*^-934. 
(London : 'fhcj Faraday Society, i92.(.) 7^*. hd. net.* 


Astronomy • 

Moiiteil, Col. P. L. L'astre mteonnu: ijptre terre. 
(Bibliotheque de renovation scientilique.) Koy. Svo. 
Pp.x 1-450. (Paris : Girardot et Cic, 1924.) 25 francs. 

Meteorolog:y : Geophysics 

I Air Ministry : Meteorological Office. British 
Meteorological and Magnetic Year Book, 1915- Part 5 : 
Roseau Mondial, 1913. Monthly and Annual Summaries 
of Pressure, Temperature, and Precipitation at T-and 
Stations, generally Two for each Ten -degree Square of 
J^atitmle and Longitude. (M.O. Ko. 2 22 g, Tables.) Roy. 
4I0. Pp. X viii + 115. (London: H.M. Stationery Office, 
1924.) r 24.S-. net.* 

Air Ministry : Meteorological Office. Professional 
Notes, Vol. 3, No. 34 : How to Observe the Wind by 
Shooting Spheres Upwards. By Lewis F. Richard.son. 
(M.O. 24311.) Roy. Svo. Pp. 113-132. (London: H.M. 
Stationt'ry Office, 1924.) *)«/. net.* 

Luckiesh, M. The Book of the Sky. Demy Svo. 
]^p. xii -f 23(:> -h lO plates. (London : G. Allen and Unwin, 
Ltd., 1*324.) 125 . 6d. net. 

Meteorology in Education : Report of a Conference 
held at tlu; Birkbeck ('ollcge on January 3, 1924, betwcttii 
the Royal Midcorological Sociefy, the Geographical 
Association, and the Science Masters’ Association. Med. 
Svo. Pp. 24. (London : ^ G. Philij) and Son, Ltd. ; 
Liverpool : Philii>, Son and Nepliew, Ltd., 1924.) I5. hd. 

not.* 

Geology : Mineralogy 

Bederke, Erich. Das Devon in Schlesicn iind das 
Alter d(ir Sudetenfaltung. (Fortschritte der Geologic 
nnd Palilontologie, Heft 7.) Roy. 8vo. Bp. v+50 1 3 
Tafeln. (Berlin : (iebriider Borntraeger, 1924.) 35. 3^/.* 

Boyle, Mary E. Man before History : a Short 
Account of PrehistoAc Times. CT. Svo. Pp. 128 4-8 
plates. (London, Calcutta and Sydney : G. CL Harrap 
and Co., Ltd., 1924.) 2.s-.* 

Geological Society. (.>eological Literature (List of 
Authors and Titles) addtid to the Geological Society's 
Library during the Year ended December 31st, - 1923. 
('r)mpiied by the Librarian. Demy Svo. Pp. iv-fi3i. 
(r.omlon : Geological .Society, 1924.) 5s.* 

Goessler, P. L'bomme preliistorupie dans I’Furopc 
centrale : l*rimoval Man in Central Euro])e. Roy. 4to. 
Pp. 134 I ,|o plates. (Stuttgart: Fraiickb’schc Verlag.s- 
handliing, 1924.)* 

Kober, L. Lehrbiich der Geologic : fiir Stiidierende 
d(*r Natiirwi.s.senschaften, (reologen, Montanisteii und 
Techniker. Roy. Svo. Pp. xi+425-i 2 Kartell und ein 
Anhang von 30 palaontolog. Tafeln. (Wien : Holder- 
Pichler-Tempsky A.-Ci., 1923.) 20 gold marks. 

Reynolds, Sidney H. Bristol Geology and Geo- 
graphy : for the Use of School Teachers and Others, 
(il. Svo. Pp. 9S. (Bristol ami London : J. W. Arrow- 
shiith, iTd., I92.|.) 25. net.* 

General Biology : Natural History : 
Zoology: Botany 

Antrum, Ghas. B. Butterflies of India. Cr. 4 to. 
Pj). xvi 4- 2 2b. (London : W. Thacker and Co. ; Calcutta 
and Simla : Thacker, Spink and Co., 1*324.) 435. net.* 

Bennett, F. 1'. Outlines of Fungi and Plant Di.seases : 
for Students and Practitioners of Agriculture and Horti- 
culture. Gl. Svo. Pj). xi 4- 254. (Lgiidon : Macmillan 
and Co., Ltd., i, 92 .(.) 75. Od. net.* 

Dendy, Arthur. The Biological Foundations of 
Society. Cr. Svo. Pp. x-f-it37-fi7 plates. (London: 
Constable and Co,, Ltd., 1924.) 75. brf. net.* 

Doncaster, L. An Introduction to the Study of 
Cytology. Second edition. Demy Svo. Pp. xiv + 280 + 24 
plates. (Cambridge : At the University Press, 1924.) 
215 . net.* 

Dunne, J. W. Sunshine and the Dry Fly. . Cr. 8vo. 
Pp. v4i3b. (London: A. and C. Black, Ltd., 1924.) 
35. net.* 

KHis, E.T. In.sect Pests. Cr. Svo. Pp. 156. (London: 

G. Allen and Unwin, Ltd., 1*324.) 35. Od. net.* 
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Engler, A., Herausgegeben von. Das Pflanzenreich : Reinheimer, H. Kvolution at the Crossways. Cr. 

Regni veSetabilis conspectus. Sup. \<oy. 8vo. Heft 85. 8vo. Pp. igi. (London: The C. W. Daniel Co., 1924.) 
IV., 147, xjyi. : Kuphorbiacea3 — Crotonoideaj-— Acalyphoai 65. net.* 

— Acalyphina^. Von F. Pax und K. Hoffmann. IV.. 147, Rich, Edwin G. Why-so Stories of Ihrds and Leasts 
xvii. : Euphorbiaceae — Additamentum VII. Von F. Pax from Folk-lore and Legend. Reprint. Cr. Svo. Pp. lO,. 

und K. Hoffmann. Pp. 231. (Leipzig; Wilhelm Engel- (London, Calcutta and Sydney: G. G. llarrap and Co., 

mann, 1924.) 14. Go gold marks.* Ltd., 19-24.) i.s. Od. net. 

Engler, A., und Prantl, K., Begriindet von. Die Robinson, E. Kay. Jiirdland Ks.sa.ys. I'cap. 8vo. 

natiirlichcn Pflanzenfaniilien : neb.st ihren Gg,ttungen und Pp. 128. (London; R. Holden and Co., Ltd., i<)24.) 
widitigeren Arten insbesonderc den Nutzpflanzen. Zweite 2s. n^. 

stark vermchrte und verbessertc Auflage, herausgegeben Scnulze, Paul, Hcrausgegebon von. Biologic dcr 

von.A. Engler. Roy. 8vo. Band 10: Mu.sci (Laubmoo.se). Tiere Deutschlands. Demy 8vo. Lieferung b, Toil 4: 

Half to I. Pp. iv-f478. (T.cipzig : Wilhelm Engclmaun, Turbellaria. Von Erich Reisingcr. Pp. 64. i.-?. 3^/. 

1924.) 30 gold marks.* Jdeferung 7, Toil 42 : Hymenoptcra I. Von H. Bischoff. 

Goebel, K. Die Entfaltungsbewcgungcn der Pflanzen Teil 49: Amphibia. Von A. Remanc. Pp. bj 1- 

und deren telcologische Deutung. Krganzungsbjftid zur 34. is. lod. Lieferung 8, Teil 42 : Hymenoptera II. 

“ Organographic. der Pflanzen." Roy. Svo. Zweite neii Von IT. Bischoff. Pp. G5-15G. is. lod. Lieferung 9, 

bearbeitete Auflage. Pp. x +5^5. (Jena: Gustav Fischer, Teil 34: EphenuToptera. Von Georg Ulmer. Teil 50: 

1924.) 20 marks.* Reptilia. Von A. Remanc. Pp. .^o f-29. i.<j. Sd. 

Greene, Rev. Joseph. The In.seet Hunter’s Com- Lieferung ro, Teil 32 : Plecoptera. Von Ed. Schoenc- 

panion : being Instructions for Collecting and Preserving mund. Teil 40 : C'oleoptera I. Von H. v. Lengerken. 

Butterflie.s, Moths, Beetle.s, Bees, Flies, etc. Revised and Pp. 34 +36. is. TOd. (Berlin: Gebruder Bonitraoger, 

extended by A. B. Earn ; with an Appendix by L. N. 1924.) * 

Staniland. Sixth edriion. Fcap. 8vo. Pp. iii + 144. S6guy, E. Les moustiques de LAfrique mineure, de 
(London : Adlard and Son and West Newman, T.td., 1924.) ITtgypte ct de la Syric ; 6tudc comparativti dcs moustiquc.s 
3^. C)d. net.* des regions mediterran^ennes, dc I'Enrope centrale ct 

Hii]ghes, Reginald D. The Prindples and Practice of septentrionale, leurs ])arasitcs ; suivi du catalogiuj des 

Fly and Bait ('asting. Cr. Svo. Pp. xi+8o j 8 plates. culicidcs ncarctiques et palearctiques. (Fhicyclopedie 

(London: A. and C. Llack, 1 .^( 1 ., J924.) 5<?. net.* entomologiquo, i.) Roy. 8vo. Pp. 237 + 29 planches. 

Jackson, I. H. Bee-keeping for Beginners. Cr. Svo. (Paris : Paul Lechcvalicr, 1924.) 50 francs.* 

Pp. 112. (London and Glasgow : Blackie and Son, Ltd., Stapf, O., Edited by. Curtis's Botanical Magazine. 
1924.) 2s. Od. net. (Published for the Royal Horticultural Society, London.) 

Janet, Charles. L(i volvox. Roy. Svo. Troisieme Roy. Svo. Vol. 149, Part 3. Plates 9001-91)12 + text, 
memoire ; Ontogenese de la blastea volvoceenne. Premiere (London : H. F. and G. Witherby, 1921.) 175. Od. net.* 

partie. Pp. 179 + planches 3-21. (Macon: Protat freres, Step, Edward. Mc.s.smates : a Book of Strange 

1923. )* Companionships in Nature. Cr. Svo. Pp. 232. (l.ondon: 

%lanet, Charles. Revendications. Roy. Svo. Pp. Hutchinson and Co., 1924.) 7s.6tf.net. 

13 1 10 ])lanches. (Limoges: Imp^-. et Libr. Ducourtieux, Swinburne, J. Population and the Social Problem. 
T923.) * Demy Svo. Pp. 3S0. (J.ondon ; G. Allen and Unwin, 

kiikenthal, Willy, Begrundet von. Handbuch der Ltd., 1924.) 13.9. net.* 

Zoologie : cine Naturgeschichte der Stamnic des Tier- Transeau, Edgar Nelson. General Botany : an 
reiches. Herausgegeben von Thilo Knimbach. Mc*d. .fto. Introductory Text for Colleges .and Arlv.anced ('lasses in 
Band , i : Protozoa, Porifera, ('oelenterata, Mesozoa. Secondary Schools. (New World Science Series.) Ex. 
Lieferung 2. P]). 193-4 lO. (Berlin und Leipzig : Walthcr Cr. Svo. Pp. x-f56o. (London, Calcutta and Sydney: 
dc (iruyter und Co., 1923.) 10.50 marks.* G. G, Harrap and Co., Ltd., 1924.) S.v. (>d. net. 

Linsbauer, K., Herausgegeben von. Handbuch der 
l^flanzenanatomic. Sup. Roy. Svo, Allgeineiner Teil : 

Cytologie. Band i : Die Plastiden. Von Paul N. Schiir- 

hoff. Pp. iv I 224. (Berlin; GebriUler Borntraeger, Horticulture: Forestry: Ag'riculture 

1924. ) 14.9. gd.* 

Loyd, Lewis R. W. The Protection of Birds: an Baker, Richard T,, ami Smith, Henry G. Wood- 
Tndictment. Cr. Svo. Pp. vii I SS. (London : Long- fibres of some Australian Timbers ; Invest igated in 
mans, (ircen and Co., 192.1.) 35. Od. net.* reference to their Pros])ective Value for Papt;r-j)ulp 

MacBride, E. W. An Introduction to the Study of Production. Sup. Roy. Svo. Pp. 159. (Sydney: Alfretl 

Heredity. (Home University library of Modern Know- J. Kent, 1924.) * 

ledge.) F'ca.]). Svo. Pp. 25O. (London : Williams and Berry, James B. W’estcirn F'orest Trees. (Nciw 
Norgate ; New York: Henry Holt and Co., T924 ) 2s. Od. World Agricultural Series. ) Cr. Svo. I’p. 212. (l^-onclon, 

net.* Calcutta and Sydney : G. Ci. Harrap amt Co., Ltd , 1924.) 

Maiden, J. H. A Critical Revision of the Genus 3s. Od. net. 

Eucalyptus. Roy. 4to. Vol. 7, Part 2 (Part 62 of the Copeland, Edwin Bingham. Rice. Demy Svo. 
Complete Work). Pp. 51-So+plates 232-255. (Sydney: Pp. xiv+352 f-18 ])lates. (London : Macmillan and Co., 
Alfred J. Kent, 1924.) 3.9. Od.* Ltd., 1924.) 2 oa'. net,* 

Ministry of Agriculture and Fisheries. Fishery Cotter, Sir J. L. All about the Rose, in Simple 

Investigations, Scries 2, Vol. 6, No. 3, 1923: An Account T.anguage. Cr. Svo. Pp. vii | 214. (London : Andrew 

of Investigations into the Cause or Causes of the unusual McIro.se, Ltd., 1924.) 6s. mT. 

Mortality among Oysters in English Oyster Beds during Cox, E. H. M. Rhododendrons for Amateurs. 
1920 and 192 1. Part i . Report. By J. 11 . Orton. (Assisted (Country Lijc Lihrary.) F'x. Cr. Svo. Pp i28. (l^ondoii : 
in Laboratory Work by Miss Edith Worsnop.) Imp. Svo. Country Life, 1924.) 55. net. 

Pji. 199 + 12 plates! (London: H.M. Stationery Office, Dyke,W. Manures and Fertilisers. Edited by T. W. 

1924.) 155. net.* • • Sanders. Cr. Svo. Pp. 142. (London : W. II. and L. 

Pearson, T. Gilbert. Stories of Bird life. Revised^ Colhngridgc, 1924 ) as. net. 
edition. Cr. Svo. Pp. 23O. (London, Calcutta and Enfield, R. R. The Agricultural Crisis, 1920-1923. 
.Sydney: G. G. Harrap and Co., Ltd., 1924.) 35. 6<f. net. Med. Svo. Pp. xi+211. (London: Longmans, ('.reen 

Perrier, Remy. La faune de FYance en tableaux and Co., 1924.) 10.9. Od. net. • 

synoptiques illustr^s. F'asc, 10: Vertebres Pois.sons. Svo. McHardy, D. N. Modern Farm Machinery, ('r. I 

Pp. vii + 212. (Paris : Ch. Delagravu, 1924.) 12 francs. Svo. Pji. xviii } 235. (London : Methuen and Co., Ltd., 

Poisson, R. Contribution a I'ctudc des hemipt^rcs 1924.) 7s. 6 d. net. 

aquatiques. (Extrait du Bulletin biologiquc de la F'rance Millais, J. G. Rhodtidcndrons and the various 
ct de la Belgique, tome 58.) Svo. Pp. 257 + 1 3 planches. Hybrids. Second series. Imp. 46). Pp. xii +204 +53 

(Paris: Les Presses univensitaires de FYance, 1924.) 30 plates. (Ixmdon : Longmans, Green and Co., 1924.) 

francs. * 210s, net.* 
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Watson, Janies A. S., and More, James A. Agri- 
culture : the Science and Practice of I 3 ritish Farming. 
Demy 8vo. l"p. 068 . (fidinburgh and London : Oliver 
and Boyd, 1924.) 15s. net. , ^ , 

WrJght, Richardson. I*ractiral Book of Outdoor 
Flowers. (Practical Books Scries.) Roy. 8 vo. Pp. 319- 
(Philadel})liia and London : J. B. Lippincott Co., 1924 ) 
35s. net. 

Anatomy: Physiolog:y 

Achard, Ch. Aper<,Mi sur la physjologie ct la 
I)atliologie geiierales dii systt’*ine lacunaire. 8vo. Pp. 
12O. (Paris: Ma.sson ct Cie, 1924.) 10 franc.s. 

Brown, Haydn. Vitality and Diet. Cr. 8vo. Pp. 
147. (London: Andrew Melro.se, Ltd., 1024.) 35.6if.net. 

Grofton, W. M. An Outline of Endocrinology. Cr. 
8vo. I’p. 134. (Edinburgh: IL and S. Livingstone, 
1924.) 6s. net. 

Harrison, G. A., a .d Lawrence, R. D. Food 
Tables conijnled particularly for llse in Treatment of 
I)ial)etcs Mellitiis. Second edition. 28. (London: 

II. B. Skinner and ('o., 1924.) 'i.s. net. 

Trendelenburg, W., iind Loewy, A. Lehrbuch der 
Physiologic d(?s Mcnsclien. I'p. 789+xiv. (Leipzig: 
F. ('. W. Vog(d, 1924.) 24s. 

Wilkinson, George, and Gray, Albert A. The 
Mechanism of tlic Cochlea : a Kcstateinent of the Reson- 
ance 'riieory of Hearing. Demy 8v'o. Pp. xx -: 253+4 
plates. (Loudon : Macmillan and Co., Ltd., 1924.) 
125 . od. net.* 


Anthropoloicy : Archieolog^y 

Ajisafe, A. K. 'J'he f.aws and (Tistoms of the Yoruba 
People, hVaj), 8vo. Pp, vi 1 97. (London : (L Rout- 
ledge and Sons, Ltd, ; i.agos : C.M.S. Bookshop, 1924.) 
3s. 6if. net.* 

Jones, M. R. Monckton. Ancient Egypt from the 
Records. Cr. 8vo. Pp. 256. (London : Methuen and 
Co., J.td., 1924.) 7.s\ Or/, net. 

Milne, Mrs. Leslie. The Home of an Eastern Clan : 
a Study of the Palauiigs of the Shan States. Demy 8vo. 
Pp. viii 1 42S f 20 plates. (Oxford: At the Clarendon 
Press; i^oiuloii: Oxford University Press, 1924.) 165.net.* 

Panayotatou, Mme. A. I/hygit^iie chez les anciens 
Crecs. Svo. Pp. 288 + 2 planches. (Paris: Vigotfrdres, 
*924.) 35 francs. 

Petrie, Sir Flinders. Religious Life in Ancient 
Egypt. (T*. 8 VO. Pp. X I 222. (r^ondon: Constable and 
t o., Ltd., 1924.) 65. net. 

Shirokogoroff, S. M. Ethnical Ihiit and Milieu : a 
Summary of the Ethnos. Koy, 8vb. Pp. 36. (Shanghai : 
Edward Evans and Sons, Ltd., 1924.) * 

Smith, G. Elliot. The l^voliitiou of Man : Essays. 
Demy 8vo. Pj). viii I- 159. (London: Oxford L^niver- 
sity Press, 1924.) 85. 6rf. net.* 


Philosophy : Psycholog’y 

Carr, H. Wildon. The Scicntitic Approach to Philo- 
.sophy : Selected JLssays and Reviews. Demy Svo. 
J'p. viii I 278. (J.ondon: Macmillan and Co.. Ltd., 
11124.) i2sS'. net.* 

Coffin, Joseph Herschel. Personality in the Making. 
Svo. Pi>. X +314. (London ; Hutchinson and Co., 1924.) 
155. net. 

Dingier, Hugo. Die Cinmdgedanken der Machschen 
Philosophic : mit JCrstveroffentlichiingen aus seinen 

wissenschaftUchcu Tageblichcrn. Cr. Svo. Pp. 106. 
(Leipzig : J. A. Barth, 1924.) 3 gold marks.* 

Follett, M. P. Creative Experience. Ex. Cr. Svo. 
Pp. XX H303. (Loudon: Longmans, Green and Co., 1924.) 
125 . Of/, net. 

Jespersen, Otto. The Philosophy of Grammar. 
Demy Svo. Pp. 359. (London: G. Allen and Unwin, 
Ltd. ; New York : II. Holt and Co., 1924.) 125. bf/. net. 

Joad, G. E. M. Introduction to Modern Philosophy. 
(The World’s Manuals.) Cr. Svo. Pp. 112+4 plates. 
(London : Oxford University Press, 1924.) 25. 64/. net.* 


Lhotzky, Heifirich» Xhe Soui ot your cmia. irans- 
lated by Anna Barwell. Cr. Svo. Pp. 175. ♦(Ix)ndon : 
G. Allen and Unwin, Ltd., 19241) 3s. 6</.. net. 

Locke, John. An Essay concerning Huiflan' Under- 
standing. Abridged and edited by A. S. Pring^e-Pattison. 
Cr. Svo. Pp. xlviii+380. (Oxford: At the Clarendon 
Press; London: Oxford University Press, 1924*) 8 ^. 6 f/. 

net.* 

Medical ‘ Research Council : Industrial Fatigue 
Research Board. Report No. 27 : Results of Investiga- 
tions in certain Industries. Roy. Svo. Pp. v + 17. 
(London : H.M. Stationery Office, 1924 ) bJ. net.* . 

Miller, H. Crichton. The New Psychology and the 
Preacher. Cr. Svo. Pp. 283. (London ; Jarrolds, 1924.)“ 
65. net. 

Smith, J. A. The Nature of Art : an Open Letter to 
the Professor of Poetry in the University of Oxford. 
Demy Svo. Pp. 32. (Oxford ; At the Clarendon Press ; 
Ixmdon : Oxford University Press, 1924.) 25. net.* 

Thurstone, L. L. The Nature of Intelligence. 
(International library of Psychology, Philosophy and 
Scientific Method.) Demy Svo. Pp. xvi + 167. (London: 
Kegan Paul and Co., Ltd. ; New York : Harcoiirt, Brace 
and Co., Inc., 1924.) los. Od. net.* 

Vaihinger, H. The Philoso^Shy of “As if “ : a 
System of the Theoretical, Priactical and Religious 
Fictions of Mankind. Translated by C. K. Ogden, 
(international Library of Psychology, Philosophy and 
Scientific Method.) Dci^iy Svo. Pp. xlviii +'370. 
(London : Kegan Paul and Co.,. Ltd. ; New York : 
Harcourt, Brace and Co., Inc., 1924.) 255. net.* 

Wallas, Graham. Human Nature in Politics-: an 
Introduction to the Study of the Psychology of Politics. 
Third edition. Ex. Cr. Svo. Pp. xxii+302. (London:* 
Constable and Co., Ltd., 1924.) 75. Od. net. 

^ Bacteriology : Hygiene 

Ghosh, Blrendra Nath. A Treatise on Hygiene and 
Public Health : with Special Reference to the Tropics. 
Fifth edition. Cr. Svo. Pp. 602. (London : Simpkin, 
Marshall and Co., Ltd., 1924.) 95. 6 d. net. 

Hardenbergh, W. A. Home Sewage Disposal. Svo. 
Pp. 274. (Philadelphia and I-ondon : J. B. J-ippincott 
Co., 1924.) i6s, net. 

Prescott, Samuel Gate, and Winslow, Gharles- 
Edward Amory. Elements of Water Bacteriology : with 
Special Reference to Sanitary Water Analysis. E'ourth- 
edition, rewritten. Med. Svo. Pp. ix + 21 1. (New York : 
J. Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1924.) ITS. C)d. net.* 

Zinsser, Hans. Infection and Resistance : an Exposi- 
tion of the Biological Phenomena underlying the Occur- 
rence of Infection and the Recovery of the Animal Body 
from Infections Disease ; with a Consideration of the 
Principles underlying Specific Diagnosis and Therapeutic 
Measures. Med. Svo. Pp. xvi+666. (New York : The 
Macmillan Co. ; London ; Macmillan and Co., Ltd., 1923.) 
245. net.* 

^ Miscellaneous 

Armstrong, Henry E. James Dewar, 1842-1923 : a 
Friday Evening Lecture to the Members of the Royal 
Institution on January 18, 1924. Demy Svo. Pp. 32. 
(Ixjiidon : Ernest Bcim, Ltd., 1924.) 15. 6 d. net.* 

Burtchaell, George James, and Sadleir, Thomas 
Ulick, Edited by. Alumni Dublinenses : a Register of 
the Students, Graduates, Professors and Provo.sts of 
Trinity College, in the University of Dublin, i593*-i846. 
Sup. Roy. Svo. Pp. xxiii +906. (I.x)ndon : Williams and 
Nofgate, 1924.5 635. net. 

Campbell, Archibald Y. Horace : a New Interpreta- 
tion. Demy Svo. Pp. xii + 303. (London : Methuen 
and Co., Ltd., 1924.) 125. 6 d. net.* 

Murray, David. Lord Kelvin as Professor in the Old 
College of Glasgow. Cr. 4to. Pp. iv+22+4 plates. 
(Glasgow ; MacLohose, Jackson a^id Co., 1924.) • 

Russell, Alexander. William Thomson, Lord Kelvin, 
1824-1907 : an Oration delivered in the University of 
Glasgow at the Commemoration on 25thijune 1924 of the 
Centenary of Lord Kelvin's Birth. Demy Svo. Pp. 22. 
(Glasgow : MacLehose, Jackson and Co., 1924.) * 
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Recent Scientific and Technical Books. 

Volumes marked with an asterisk have been received at “ Nature ** OJSce, 

Mathematics: Mechanics: Physics Engineering 


Becquerel, Jean. Cours de pliysit^ue k I'usagc des 
61dvcs de Tenscignement sup6rieur et des mg^nieurs. Roy. 
8vo. Tome premier : Thermodynamique. Pp. ix + 430. 
(Paris : J. Hermann, 1924 ) 35 francs.* 

' Gaitipbell, Norman Robert. Th^oric quanticiue des 
spectres : la relativity. Supplement y. I'ouvrage : La 
■ th6«rie C*lecti*ique modenie : thyorie yiectroniquc. Traduit 
de Tanglais par A. Corvisy. Roy. 8vo. Pp. 237. (Paris : 
J. Hermann, 1924.) 18 francs.* 

Cochrane, j. A. Plienomena of Nature : The Vacuum. 
' (Hell's Natural Science Series.) Fcap. 8vo. viii + 

103 -i-‘n plates. (London : G. Hell and Sons, T-td., 1924.) 
}s'Gd* * 

Downing, Elliot Rowland. Our Physical World : a 
Source Hook of Physical Nature-Study. With a ('hapter 
on Radio Communication, by Fred G. Anibal. (University 
of Chicago Nature-Study Series.) O. 8vo. Pp. xviii + 
367. (Chicago : University of Chicago Press ; London : 
Cambridge University Press, 1924.) 2.50 dollars.* 

Dunoyer, L. La Technique (lu vide. (Recueil des 
Cdnfyreiices-rapports de documentation sur la phy.sique. 
Vol. 7, iro -scrie. Confyrcnces 17. 18. t.dit6 par la 
Sociyte Journal de Physique.) Med. 8vo. Pp. 225. 
(Paris : Les Presses univcr^itaircs do France, 1924.) 
15 francs.* 

Durcll, G. V. A School Mechanics. (Cambridge 
Mathematical Scries.) Cr. 8vo. Parti. Pp. xx -t- 186 -i-x. 
(London : G. Hell and Sons, Ltd., 1924.) 3s. 6d.* 

Elderton, W. Palin, and Oakley, H. J. P. The 
Mortality of Annuitants, 1900 1920 : Investigation and 
Tables. (Published on behalf of the Institute of Actuaries 
and the Faculty of Actuaries in Scotland.) Roy. 8vo. 
J*p. iv+207. (London: C. and E. Layton, 1924.) 
425. net.* 

Hardy, G. H. Orders of Infinity: the Infiuitfir- 
calcul " of Paul du Bois-Rcymond. (Cambridge Tracts in 
Mathematics and Mathematical Physic.s, No. 12.) Demy 
8 VO. 1^. vi 'I' 77. (C'ambridge :V^t the University Press, 
1924,) 6s. net.* W 

Henderson, Archibald ; Ho As, Allan Wilson ; and 
Lasley, Jr., John Wayne. THHiPheory of Relativity : 
Studies and Contributions. Mot. 8vo. Pp. xiii -{- 99. 
(Chapel Hill, N. C. : University of North Carolina Press ; 
I-ondon : Oxford University Press, 1924.) ns. 6d. net.* 
King, Louis V. On the Direct Numerical Calculation 
of Elliptic Functions and Integrals. Demy 8vo. Pp. 
viii 3-^12. (Cambridge: At the University Press, 1924.) 
3s. 6d, net.* 

Lay, Ed. J. S. The Pupils' Class-book of Arithmetic. 
O. 8vo. Book 2. Pi). 64. (London : Macmillan and 
Co., Ltd., 1924.) Paper, yd. ; cloth, lod. 

Lodge, Sir Oliver. Atoms and Rays : an Introduc- 
tion to Modem Views on Atomic Structure and Radiation. 
Med. 8vo. Pp. 208. (London : Ernest Benn, Ltd., 1924,) 
215. net.* 

Ostwald, Wolfgang, llerausgegeben von. llandbuch 
del* Kolloidwissen.schaft in Einzeldars tell ungen. Roy. 
8vo. Band i : Licht und Farbe in Kolloiden ; eine 
phanomenologische Monographie. Von Wolfgang Ost- 
wald. Erster Tcil : 0})tische Heterogenitiit, Polarisation, 
Drehung, allgemeine Absorption, Hetcrogenitatsfarben, 
Brechung. (Die Ergebnisse bis 1914.) Pp. xiv + 556 4-17 
Tafeln. (Dresden ' und Leipzig : Theodor Steinkopff, 
1924.) 32 gold marks.* 

Prasad, Ganesh. The Place of Partial Differential* 
Equations in Mathematical Physics: being a Course of*i 
Readership T.ectures delivered at Patna University in | 
192T. Med. 8vo. Pp. iv-f49. (Patna: Patna Uni- I 
versity, 1924.) * ' 

Straneo, Paolo. Teoria della relativity : saggio di j 
una esposizione secoiidp il senso fisico. Sup. Roy. 8vo. | 
Pp. 161. (Roma: G. Bardi, 1924.) 15 lire.* 

Whetham, William Gecll Dampler. Matter and 
Change : an Introduction to Physical and Chemical 
Science. ■ (t. 8vo. Pp. viii f 280 4-3 plates. (Cambridge: 

At the University Press, 1924.) 75. 6d. net.* 


Fleming, J. A. The Thermionic- Valve and its 
Developments in Radio-Telegraphy and Telephony^ 
Second edition, fully revised. Demy 8vo. Pp. xiii 4-438. 
(London : The Wireless Press, Ltd. ; New York : Wire- 
less Press, Inc., 1924.) 155.* 

Frith, Julius, and Buckingham, Frederick. Vibra- 
tion in Engineering. (Reconstructive Technical Series.) 
Demy 8vo. Pp. xiv4-i23. (London: Macdonald and 
Evans, 1924.) ys. f^d. net* 

Hermanns, Hubert. The Planning, Erection, and 
Operation of Modern Open Hearth Steel Works. Gl. 4to. 
Pp. vii4-307. (London: Ernest Benn, TAd., 1924) 
425. net* 

Leclerc, M. Manuel de T.S.F. (Bibliothdque Pro- 
fcssionnclle.) Pott 8vo. Pp. 260. (Paris: J.-B: Baillicre 
et fils, 1924.) 10 francs.* 

Nottage, W. H. The Calculation and Measurement of 
Inductance and Capacity. Second edition. Demy 8vo. 
Pp. vm + 224. (Tx)ndon : The Wireless Press, Ltd.; 
New York : Wirclcs.s Pre.ss, Inc., 1924.) ys. 6d.* 

Roget, S. R. A Dictionary of Electrical 'Terms : for 
Electrical ICngincers and Students. Cr. 8vo. Pp. vii A 296. 
(London : Sir T. Pitman and Sons, T-td., 1924.) ys. 6d. net.* 
Scott-Taggart, John. Thermionic Tubes in Radio 
Telegraphy and Telephony. .Second edition. Demy 8vo. 
Pp. xxiv 4-470. (London; The Wireless Pre.ss, Ltd.; 
New York : Wireless Press, Inc., 1924.) 155.* 

Stephenson, W. Tetley. Communications. (The Re- 
sources of the Empire Scries, Vol. 10.) Cr. 4to. Pp. 
180. (London : Ernest Benn, l^td., 1924.) 21.5. net.* 

Still, Alfred. Elements of Electrical Dc.sign. Med. 
8vo. Pp.xxi 4-535. (London: McGraw-Hill Publishing 
Co., Ltd., 1924.) 25.s\ net.* 

White, Jr., Charles E. The Bungalow Book. Ex. 
Cr. 8vo. Pp. ix4 22i+8 plates. (New York: The 
Macmillan Co. ; London : Macmillan and Co., Ltd., 1924.) 
105. 6d. net. 

Chemistry: Chemical Industry 

Armstrong, E. Frankland. The Carbohydrab's and 
the Glucosides. (Monographs on Biochemistry.) Fourth 
edition. Roy. 8vo. Pp.xi 4-293. (London: Longmans, 
Green and Co., 1924.) 165. net.* 

Ashe, A. W., and Boorman, H. G. T. Chemicals. 
(The Resources of the Empire Series, Vol. 7.) Cr. 4to. 
Pi). 207. (London: Ernest Bonn, Ltd., 1924.) 2t5.net.* 

Bolton, E. Richards, and Felly, Russell G. Oils, 
Fats, Waxes, and Resins. With a special Section on 
Mineral Lubricating Oils, by Harold Moore. ('I'he Re- 
sources of the Empire Series, Vol. 9.) Cr. 4to. Pp. 275. 
(London: Ernest Bonn, Ltd., 1924.) 215.net.* 

Department of Scientific and Industrial Research ; 
Fuel Research Board. Technical Paper No. : Carbonisa- 
tion of Seaweed ac a J^reliminary to tlio Extraction of 
Iodine and Potassium Salts. By J. G. King. Roy. 8vo. 

Pp. ii4 i0. (Tvondoii : H.M. Stationery Office, 1924.) 

6d. net.* 

Freundlich, Herbert. Kolloidchcmie und Biologic. 
Zuglcich dritte Auflage von Kapillarchemie und Physio- 
logic. Demy 8vo. Pp. 47. (Dresden und Leipzig : 
Theodor Steinkopff, 1924.) 0.50 dollar.* 

Hewitt, W. H., and Dark, S. T. E. A First Chemistry 
for Schools. Cr. 8vo. Pp. viii 4 316. (London : Methuen 
and Co., Ltd., 1924.) 55.* 

Letelller, Albert. I.a teinture et Timprcssioii cx- 
pliqu6es par la chimie. Demy 8vo. Pp. 609 4 8 ])lanches. 
(Paris : J. Hermann, 1924.) 35 francs.* 

Oppenheimer, Gari. Die Fermcnte und ihre Wir- 
kungen. Nebst einem Sonde rkapi tel, Physikalischo Chemie \ 
und Kinetik, von Richard Kuhn. Funfte, vbllig neu 
bearbeitetc Auflage. Imp. 8vo. Lieferung i. Pp. vii 4- 160. 
(I.«ipzig : Georg Thicme, 1924.) 1.90 dollars.* 

Parrish, P. The Design and Working of Ammonia 
Stills. Cr. 4tb. Pp. 300. (London : Ernest Benn, Ltd., 
1924.) 405. net.* 
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Technoloiry 

Andrew, CJ. W., lulitrd by. 'J'lic St‘ctions on 

(’oal, Kif^nitc, and JVat, by J-I(‘nry Louis ; ]^'ucl Oils, by 
Artliiir VV. Kastlakc ; and rower Alcohol, by W. K. 
Orniandy. {'J b‘i Kosourcos of Hit* Kmpiro Series, Vol. .j.) 
Or. 4to. I’p. J08. (London : lunc'st licnn, J.td., 1924.) 
■jts. nci.* 

Bouquin, A. Manuel dc meuncric ; la mouture du bl6 
j^ar cylindres et son outillage. inoderne. Pott 8vo. Pp. 
301. (Paris; J .-IL Ihiilliere ci fils, i<j24.) r2 franc-.s. 

Garlioz, J. I'bnction commerciaUi dcs nsincs m^tal- 
lurgi<|uus. ((irandes Encyclopedios industriellcs.) 8vo. 
I*P- ‘L'iS- (Paris: J .-B. Tlaillieic (d fils, 1924.) 45 francs. 

Coal and Power : the Report of an lCn(|uiry ])re.sided 
over by tlie Kt. lion. I). Lloyd (l(‘orge. (il. 8vo. Pp. 
xiv hi 39 h plates. (London : Hodder and Stoughton, 
Ltd., i<)i4.) IS. net.* 

Klliston, Thomas. Organs and Tuning ; a Practical 
Ifandbook for Organists ; Construction, Mechanism, 
'runing, and ('are of the? Tnstrument. Reprint of third 
edition, with additional matter. Cr. 8vo. Pp. 758. 
(London : A. VVeekes and Co., Ltd., 1924.) 25s. net. 

Heyn, K. Pie Theorie tier Eisen-Kohlenstoff - l.egie- 
rungeii : Stutlien ubtT das ICrstarrungs- imd Ihnwand- 
lungsschaubild nebst einem Anhang, Kaltrccken und 
(diihcn nach dem Kaltrecken. lleraiisgegeben von 
1 *'. Wetzel. Pp. viii 1 185 1 16 Tafeln. (Berlin: Julius 
Springer, 1924.) 12 gold marks. 

Holslafi, C. J. Arc Wedding Handbook. Cr. 8vo. 
Pp. xi I 230. (Lontloii : McOraw-llill Publishing ('o., 
JdtI., i92.|.) I os. net.* 

Jones, W. Unite. The Button Industry, (('ommon 
('oinmodities and Indu.stries Series.) Cr. 8vo. Pp. 123. 
(Lontlun : Sir 1 . Pitman and Sons, Ltd., 1924.) 35. net. 

Pfanhauser, Jr., W. Die elektrolytischen Metall- 
nieilerschlage : Lehrbuch der (.ialvanotcchnik mit Beriiek- 
sichtigimg der Behandlung der Metalle vor und nach 
dem lUektrojdattiercn. Sechstc, wcsentlich erweitertc 
und neubearbeitete Autlagc. Uuveranderter Neudruck, 
8 vo. Pp. xvi 4 830. (Berlin: Julius Springer, 1924.) 
25 gold marks. 

Sachsenberg , E . Mt^chanische 'I'echnologie der Metalle 
in h'rage und Antwort. Pp. vii+2J9, (Berlin: Julius 
S])ringer, 1924.) (> gold m.arks. 

Snow, E. C. J.eathcr, Hides, Skins, and 'J'anning 
Materials. (The Re.sources of the ICmiure Series, Vol, 6.) 
Cr. 4to. l*p. 308. (London : Erne.st Beiin, Ltd., I92.t.) 

2 IS. net.* 

Stewart, John. Bread and Bread Baking. (Common 
Commodities and Industries Series.) Cr. 8vt). Pp. 
ix i 113. (l^ondon : Sir 1 . l^itmaii and Sons, Ltd., 1924.) 
3.S. net. 

Ward, J. S. M. 'I'extile Fibres anil Yarns. (The 
Resources of the ICinpire Series, Vol. 3.) Cr. .|to, J’p. 192. 
(London : h'rnest Benn, lail,, 1924,) 21.V. net.* 

Meteorologfy ; Geophysics 

British Antarctic Expedition, 19101913. Meteoro- 
logy. Vol. 3 : Tables. By (I. C. Simp.son. (J*ublished 
for the ('omniittee of the ('aptaiii Scott Antarctic ImuuI.) 
Med. 4to. Pp. xi i 835. (London : Harri.son and Sons, 
Ltd., i«)2.|.) ()o.s-.* 

•Jeffreys, Harold. The I'.arth : its Origin, History, 
and IMiysical Constitution. Sup. Roy. 8vo. J^p. x \ 278. 
(Cambridge : At the Ihuvensity I’lwss, 1924.) iGs. net.* 

Geology: Mineralogy 

Birkett, M. S. i*Vrrous Metals. ('I'he Re.sources of 
the lunpire Series, Vol. 8, Part 1.) t.’r. 4to. Pp. 1O5. 

(Lonilon : J^rnest Benn, Ltd., 1924.) 2i.s\ net.* 

^'“elix, Johannes. Lei tfos.si lien a us dem Pllanzen- und 
‘Ticrreich in .systeniati.st hen Anordnung. /weite, nculHjar- 
beitete Auflage. Roy. 8vo. Pp. vii 4-228. (I^eipzig:, 
Wilhelm ICngelmann, 1924.) 7 marks.* 

Penzer, N. M., Edited by. Mon-ftirrous Metals and 
other Minerals. (The R(\sourccs of the Empiri! Series, 
Vol. 8, Part 2.) Cr. 4to. T^p. 264. (London : JCrnest 
Benn, Ltd., 1924.) 215. net.* 


Sollas, W. •!. Ancient Hunters anti their Modern 
Representatives. Third edition. Demy 8vo. P]). xxxvi 
I 097. (London : Macmillan and Co., Ltd., 1924.) 
25.S*. net.* • 

Wilser, J., Hcrausgegeben von. Die Kriegsschau- 
platze 1914-1918 geologisch dargestellt. (In 13 Hefteii.) 
Roy. 8vo. Heft i: Elsass. Pp. viii -f j 54 -f- 3 Tafeln. 
(Berlin : Cicbriider Borntraeger, I92.t.) 135. 2d.* 

Geography: Travel 

Bell, Gertrude Lowthian. Amiirath to Amurath. 
Second edition. Demy 8vo. Pp. xvii 4 370 -i- 105 plates, 
(l^ndon : Macmillan and Co., Ud., 1924.) 21.V net.* 

Bradley, A. G. Highways and Byways in the r.ake 
District. (Highways and Byways Series.) Pocket edi- 
tion. Ecap. 8vo. P]). xii I- 332. (London : Macmillan 
and Co., Ltd., 1924.) Cloth, 6s. net ; leather, 7.s-. 6d. net. 

Bredon, Juliet. Peking : a Historical and Intimate 
Description of its Chief Places of Interest. vSccond 
edition, revised and enlarged. Med. 8vo. P}). xiii [-523. 
(London : T. Werner Laurie, TJd., 1924.) 3r.s-. 6d. net. 

Carey, Edith F., Described by. I'he ('hanncl Islands. 
l*ainted by Henry B. Wimbush. Second edition. Demy 
8vo. Pp 238. (London: A. aiii).,C- Black, Ltd., 1924.) 
ys. 6d. net. 

Christy, Cuthbert. Big ('lame and Pygmies : h'^:- 
pcrieiices of a Naturalist in Central African Forests in 
yuest of the Okapi. Demy 8vi). Pp. xx.xi 4-325 4 56 
plates, (l^ondon : Macmvllan and Co., Ltd., 1924.) 
21s. net.* 

Devoluy, Pierre, and Borel, Pierre. The French 
Riviera. Pott 4to. Pp. 157. (l^oiulon : The Medici 
Society, 1924.) 75. 6d. net. 

Evans, Herbert A. Highways and Byways in 
Norihamptoiivshire and lUitland. (Highways and Byways 
Series.) Pocket edition. Fca]). 8vo. Pp. xv I jb/. 
(Loudon : Macmillan and Co., Ltd., 1924.) Cloth, 6 s. 
net ; leather, 75. 6d. net. 

Friederichsen, M. Finnland, Estland und Lettland, 
Tilauen. 4to. P}). 144. (Breslau : Ferdinand Hirt, 

1924.) 2.50 marks. 

Graham, W. A. Siam. Third edition. ln 2vols. Cr.8vo. 
Vol. I. Pp. xii 4-396 4-45 plates. Vol. 2. Pp. viii 4 320 1-69 
plates. (London: Alexander Morin g, Ltd., ^924.) 42.V. net.* 
Gunn, J., Edited by. Nelson's Oeograjdiy Practice : 
a (Iraduated Course of Geography, combining the features 
of Text- books, Map-books, and Exercise-books, for 
Individual Work. (T*. 8vo. Part 2a : Scotland. Pp. 
112. (T.ondon and Edinburgh : T. Nelson and Sons, 
Ltd., 1924.) 15 , 6d, 

Herbertson, A. J. Commercial Cieography of the 
British Isles. (Chambers’s ('ommercial Handbooks.) 
New and thoroughly revised edition by J. Hamilton 
Birrcll. (il. 8vi>. Pp. 152. (T^ondon and Edinburgh : 
W. and R. Chambers, Ltd., 1924.) zs. 

Hobson, Bernard. The East Riding of Yorkshire 
(with York). (Cambridge ('ounty Handbooks.) ('r. 8vo. 
I^p. xi +174. (Cambridge: At the University Press, 
1924.) 45. 6d. net.* 

Hobson, John Morrison. The Book of the W'andlc : 
the Story of a Surrey River. Cr. 4to. Pp. xii 4- 196 1- r6 
plate.s. (London : G. Routlcdgo and Sons. J.td., 1924.) 
105. 6d. net.* 

Home, Gordon. Through the Borders to the Heart 
of Scotland. Fcap. 8vo. Pp. 192. (London : J. M. 
Dent and Sons, Ltd., 1924.) 25. 6d. net. 

Hopp6, E. O. In Gipsy Camp and Royal Palace : 
Wanderings in Rumania. Med. 8vo. Pp. xv 4- 240. 
(London : Methuen and Co., Ltd., 1924.) 155. net. 

Johivston, Sir Harry, and Guest, L. Haden, Edited 
by. The Outline of the World To-day. Demy 410. 
Part 18. 1*1^. 41-80. Part 19. Pp. 81-120. Part 20. 

Pp. 121-1O0. Part 21. Pp. 161-200. (London : George 
Newnes, Ltd., 1924.) is. 2d. net each part.* 

Maxwell, Donald. Unknown Surrey: a Series of Un- 
methodical Explorations of the County, (il. 4to. Pp. 
222. (Ixuidon : John Lane, l.td., 1924.) 15s.net. 

Maxwell, Marius. Stalking Big Game with a Camera 
in Equatorial Africa. Limited and sigiuul edition. Imp. 
4to. Pp. xxii H-202 i 113 plates. (London : The Medici 
Society, 1924.) 252s. net. 
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MIgeod, Frederick William Hugh. Through Nigeria Coker, William Chambers. The Clavaiias of the 
to Lake (T had. Med. 8vo. Pp. 33 ®- (London: Heath Xhiitcd Sta.tc*s and ('aiiada. Sup. Roy. 8 vo. Pp. 209+92 
Clanton, l.td., i9-i4.) 3OvS.net. ^ plates. (Chapel Hill, N.C. : Univer.sity of North Carolina 

Morris ji W. F. The British Isles. (CassclLs Text Press; London : Oxford University Press, 1923.) 38.9. net.* 
Book Series : Geography, Book i.) Cr. 8vo. Pp. viii + Coker, William Chambers. The Saprolegntaceae : 
120. ([.oiidoii, New York, Toronto and Melbourne : with Notes on other Water Molds. Imp. 8vo. Pp. 

Cassell and Co., I.td., 192.4.) i.s. net. 201 +63 plates. (Chapel Hill, N.C. : University of North 

Muirhead, Findlay, and Monmarche, Marcel, Carolina Press ; London: Oxford Uni vensity Press, 1923. J 
Edited by. Belgium. (The Blue Guides.) Second edt- 485. net.* 

tion. Fcap. 8vo, Pp. Ixviii + 244 +33 maps and plans. Fishery Board for Scotland. .Salmon Fisheries, 
(r.ondon : Macinillan and Co., Ltd. ; Paris : Haehette 1924, No. i. .Salmon In\ estigations in .Scotland, 1922. 


et Cie, 192.+ ) 105 . net. 

Perthes, Justus. Ta.schenatlas. 60 Aiiflage. 1 ^. 
80 + 24 Karten in Kupferstich. (Gotha: Justus Perthes, 
1024.) 3.30 marks. 

Philippson, Alfred. Grundzugc der allgcmeinen Geo- 
graphic. Med. 8 VO. Band 2 : Morphologic, llalfte i. 
1 ’]). viii +2f)3. 6.50 gold marks. Hhlftc 2. vii+437. 

lO gold marks, (l-cipzig : Akadeinische Verlagsge.scll- 
.schaft m.b.H., 1923-1924.) 

Reynolds -Ball, Eustace. Jeru.salem : a Practical 
Guido to Jerusalem and its Environs. Third edition, 
revised. Fca]). 8vo. Pp. iv + r4.i I 4 plates +5 maps and 
j)lans. (London : A. and C. J^lack, J.td., 1924.) 55. net. 

Rolfe, William .k A Sab'hel (hiide to Europe. 
Revised anil enlarged by William ' D. Crockett. Forty- 
eighth annual lidition. Fca]). 8vo. Pp. 516. (London : 
(hiy and Hancock, l.td., 1924.) 155. net. 

Ross, E. Halford. To Venice and Back in a Two- 
seater. Demy 8vo. Pp. 2^6. (Lonilou, New York, 
Toronto and Melbourne : Cassell and Co., Ltd., 1924.) 
65. Jiet. 

Saunders, Charles Francis. The vSouthern Sierras of 
California. DemySvo. P]). xii+307, (l^ondon : Hutchin- 
son and Co., 192-1.) 165. net. 

Schroetter, H. Das Tote Mecr. 8vo. Pp. 74. (Wien: 
M. Perles, 1924.) 2 marks. 

Speed, Maude. Through Central France to the 
I’yrenees. l^x. Cr. 8vo. Pp. viii 1240. (London : ixmg- 
maiis, Green and Co., 1924.) los. bd. net. 

Stefansson, Vilhjalmar. J^ander dor Zukunft : Fiinf 
Jahre Reisen im hochsten Norden. 2 Bhiide. Med. 8vo. 
Maud I. Pp. 38.5. Hand 2. Pp, 418. (Leipzig: F. A. 
Jhockhaiis, 1923.) 30 gold marks. 

Stefansson, Vilhjalmur. My Life with the Eskimos. 
New edition, revised and abridged. Cr. 8vo, Pp. xii 1308 
+ I Opiates. (London, Calcufta and Sydney : G. G. Harrap 
and Co., J^td., 1924.) 7s. (yd. net. 

Stowell, L. H., Edited by. Black's Guide to the 
Channid T.slands. Seventeenth edition. i2mo. Pp. 94. 
(r,ondc)n : A. and C. Black, I,td., 1924.) 25. 6</. net. 

Street, C. J. G. East of Prague. Demy 8vo. Pp. 
XV + 288. (Ix)ndon : (Geoffrey Blcs, 1924.) 105. 6<f. net. 

Varley, Telford. Isle of Wight. (Cambridge County 
Handbooks.) Cr. 8vo. Pp. xi + 130. (Cambridge; At 
the University Pres.s, 1924.) 45. 6 d. net.* 

White, Rev. Gilbert. Thirty Years in Tropical 
Australia. Cr. 8vo. Pp. 272. (London : S.P.C.K., 
1924.) 5v9. net. 

Younghusband, Sir Francis, Described b^. Kashmir. 
Painted by Major E. Molyneux. Revised edition. Demy 
8vo. Pp. 254. (London : A. and C. Black, T^td., 1924.) 
7.9. (id. net. 

General Biolog:y: Natural History: 
Zoolog:y : Botany 

Baur, Erwin. Untersuchungen uber das Wesen, die 
Entstchung nnd die Vererbimg von Rasseminterschieden 
bei Aftiirrhinum tnajus. (Bibliotheca Genetica, Band 4.) 
Su]). Roy. 8vo. Pp. iii + 1 70 f 8 T^cln. (Leipzig • 
(iebriider Borntraeger, 1924.) 395. (id.* • 

Brooke, Lt.-Gol. Geoffrey. Horse-sense and Horse- 
manship of To-day : Economy and Method in training 
Hunters and Polo Ponies. Demy 8vo. Pp. xxii + 180+40 
plates. (London, Bombay and Sydney : Constable and 
Co., Ltd., 1924.) 15s., net.* 

Cockayne, L. The Cultivation of New Zealand Plants. 
(New Zealand Practical Handbooks.) Cr. 8vo. Pp. 
139 + 21 plates. (Auckland, Christchurch, Dunedin, Well- 
ington. Melbournci and London : Whitcombe and Tombs, 
Ltd., 1924.) 45. 6 d.* I 


I : Salmon of the River vSpoy. By W. J. M. Menzies, 
Jim., and P. R. C. Macfarlanc. Roy. 8vo. Pp. 54. 
(Edinburgh and J,ondon: H.M. vStationery Ollice, 1924.) 
6.9. net.* 

Franz, Victor. Ge.si:hichte der Organismus. Roy. 
8vo. Pp. xiii+948. (Jena: Gustav Fi.scher, 1924.) 
36 marks.* 

Korschelt, E., Herausgegeben von. Bearbeitung 
cinheimischer Ticrc. Med. 8vo. Ersti* Monograpliie : 
Der (fclbranil Dyliscits marginuHs L. J-'rster Band. I'p. 
V4-863. Zwei ter Band. Pp. vii+964. (Leipzig: Wilhelm 
Engelmann, 1923-1924.) * 

Ministry of Agriculture and Fisheries. Fishery 
Investigations, Senes 2, Vol. (>, No, 6, 1923 : The Annual 
Cycle in the Life of the Mature Cod in the North Sea. By 
Michael Graham and t'ollaborators. Imp. 8vo. Pp. 
77+5 charts. (London: H.M. Stationery Ollice, 1924.) 
135. net.* 

Ministry of Agriculture and Fisheries. Fishery 
Investigations, Series 2, Vol. 7, No. i, 1924 : The Develop- 
ment of the Cod {(iadus cailarias, T,.). By Alexander 
.Meek. Im]). 8vo. P]). 26. (r,oniIt)n : H.M. Stationery 
Office, 1924.) ()d. net.* 

Miiller, Karl. Das Wildseemoor bei Kaltenbronn im 
Schwarzwalil : cin Naturschiitzgcbiet. Med. 8vo. l^]). 
vi + 161 + 19 Tafcln. (Karlsruhe i.H. : G. Braun (Lm.b.H., 
1924.) 4 marks.* 

Shipley, Sir Arthur E., Edited by. The Fauna of 
British India, including Ceylon and Burma. (Published 
under the Authority of the Secretary of State for India in 
Council.) Med. Svo. Birds, Vol. 2. Second edition. 
Pp. xxiii 4-501 +8 plates. (London : Taylor and Francis, 
192.].) 305.* 

Skene, Maegregor, The Biology of Flowering Plants. 
(Biological Handbooks Scries.) Demy 8vo. J*j). xi I 523 | 8 
plates, (l^ondon : Sidgwick and Jackson; Ltd., 1924.) 
165. net.* 


Horticulture : Forestry : Ag:riculture 

Ainsworth -Davis, J. R. Crops and i''ruits. (The 
Re.sourccs of the Empire Series, Vol. i, l*art r.) Cr. .^to. 
Pp. I.J4. (London: Ernest Beiin, l.ld., 192 j.) 215.net.* 

Ainsworth -Davis, J. R. Meat, Fish and Dairy 
Proiluce. (The Resources of the Kin])ire Series, Vol. i, 
Part 2.) Cr. .^to. Pp- (London : iilrnest Benn, 

Ltd., 1924.) 215 . net.* 

Duly, S. J., ICdited by. Timber anil Timber Products : 
including Paper-making Materials. (The Re.sources of 
the hlmpire Series, Vol. 2.) Cr. 4to. Pp. 228. (London : 
Ernest Benn, Ltd., 1924 ) 215. net.* 

Harding, Richard. Cotton in Australia : the Possi- 
bilities and the Limitations of Australia as a Cotton- 
growing Country ; containing numerous Illustrations and 
Graphs, together with Data relating to Australian Climate, 
Rainfall, Temperature, Soil Aiialy.ses and Cost of Pro- 
duction. Demy 8vo. Pp. x viii + 270. (T^oiidon : Ix)ng- 
mans. Green and Co., 1924.) 125. ()d. net.* 

Maclaren, W. A., Compiled and Edited by. Rubber, 
Tea, and Cacao. With special Sections on Colfee, Spices 
and Tobacco. (The Resources of the Empire Scries, Vol. 
5.) Cr. 4to. Pp. 334. (London : Ernest Benn, Ltd., 
1924.) 215 . net.* 

Tawney, R. H., and Power, Eileen, Edited l)y.jj 
Tudor Economic Documents : being Select Documents 
illustrating the Economic and Social History of Tudor 
iCngland. (University of T.ondon Historical Series, No. 4.) 
In 3 vols. Cr. 8vo. ‘ Vol. i : Agriculture and Industry. 
Pp. xiii+383. (London: Longmans, Green and Co., 
1924.) 15s. net.* 
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Wahnschaife, Felix. Anleitung zur wisscnschaft- 
licheii Jiocleiiunlersuchuiig. Viertc Auflage, neubear- 
beitct ujicl hcrausgcgeben von Friedrich Schucht. Demy 
8vo. Pp. viii 1-242. (lierlin: Paul Parcy, 1924.) 6.50 

marks,* 

Willmott, Ellen. Warley Garden in Spring and 
Summer. Second edition. Folio. Pp. ii -1-41 plates. (Lon- 
don : WUeldon and Wesley, Ltd., 1924.) 105. 6rf. net.* 

Anatomy : Physiolog^y 

Beer, G. R. de. Growth. Demy 8vo. Pp. viii 4- 120 4- 
S plates. (London : 1 C. Arnold and ('o., 1924.) 7s. 6^. net.* 

Buddcnbrock, W. von. Grundriss dcr vergleiclienden 
I’hy.siologie. Sup. Koy. 8vo. Erster Teil : Sinnesorgane 
iind Nervensystom. Pp. iv4'276. (Berlin: Gebrnder 
Borntraeger, 1924.) 14.^.* 

Medical Research Council. Reports of the Com- 
mittee upon Quantitative Problems in Human Nutrition : 
Kej)ort on the Nutrition of Miners and their Families. 
Roy. 8vo. Pp. 59. (Lo 'don : H.M. Stationery Office, 
1924.) 15. net.* 

Osborne, W. A., and Youn^, W. J. Elementary 
Practical Biochemi.stry. Second edition. Demy 8vo. 
i^p. 15 1 (interleaved). (Melbourne: W. Ramsay, J924.) 

125 . Ud* 

Anthropolog:y : Archasolog^y 

Frankfort, H. Studies in Early Pottery of the Near 
East. 1 : Mesopotamia, Syria, and Egypt, and their 
Earliest Interrelations. (Occasional Papers, No. 6.) Imp. 
8vo. Pp. xi + 147 4- 13 plates, (London : Royal Anthro- 
pological Institute, 1924.) ♦ 

Horne, G., and Alston, G. Savage Life in Central 
Australia. DemySvo. Pp. xi 4 - 177 f-48 plates. (London: 
Macmillan and Co., Ltd., 1924.) 185. net.* 

Stone, E. Herbert. The Stones of Stonehenge : a 
Full Description of the Structure and of its Outworks. 
Demy 4 to. Pp. xv f- 150 4-36 plates. (London: Robert 
Scott, 1924.) 21.S. net.* 

Philosophy: Psycholog:y 

Bianchi, Romano. Sintesi scicntifica (concezionc 
monocinetica dell’ universo) o la risuonanza universale. 
Med. 8vo. Pp. 238. (Author : Rue de I’llopital Grec 3, 
Kgitto, Alexandrie, 1924.) 25 lire.* 

Dunraven, The Earl of. Experiences in Spiritualism 
with 1 ). D. Home. Demy 8vo. Pp. iv 4- 285. (London : 
The Society for Psychical Research, *1924.) 7.V. Off.* 

Ewing, A. C. Kant’s Treatment of Cau.sality. Demy 
8vo. l*p. viii 4- 243. (J.ondon : Kegan Paul and Co,, Ltd., 
J924.) 105 . 6f/. net.* 

Hollingworth, Leta S. Special Talents and Defects : 
their Significance for Education. (Experimental Educa- 
tion Series.) Ex, Cr. 8vo. Pp. xix4 216. (New York: 
The Macmillan Co. ; London : Macmillan and Co., Ltd., 
1923.) 75. (h/. net.* 

Myers, Charles S., Edited by. Vllth International 
Congress of l^sychology, held at Oxford from July 26 to 
.\ugust 2, 1923, under the Presidency of Charlc.s'S. Myers : 
Proceedings and J’apers. Edited by tin* President. Imp. 
8v(). Pp. XXV f 388. (('am bridge : At ‘ the Xhiiversity 

Press, Tt)24.) 125. ini. net.* 

Medicine : Surgfery 

Barker, J. Ellis. Cancer : How it is ('aused, How it 
can be Prevented. Cr. 8vo. Pp. 432. (London : John 
Murray, 1924.) 75. hd. net.* 

British Spas. A Medical Guide to the Principal 
Briti.sh Spas and Climatic Health Kesorts, 1924-5 : includ- 
ing I.ists of Hotels, Hydros and other Residential Accom- 
modation. By the Editor of the Health Resorts Section 
of the .Medical Directory, with the Assistance of the 
^ledical Officer of Health and Medical Committees in the 
J.ocalities. Roy. Svo. Pp. 9017 plates. (l.ondon : 

J. and A. Churchill, 1924.) 15. net.* 

Browning, Carl H., and Mackenzie, Ivy. Recent 
M(?thods in the Diagno.sis and Treatment <if Syphilus. 
Second edition. Med. 8vo. Pp. xxvi f 538. (London : 
Constable and Co., Ltd,, 1924.) 425. net. 


of Great War : bn Official Docu- 

Services General History. #Vol. 4 : 
Medicq^ jpiljTO ftjfc^ ^ the Operations on the Gallipoli 
; in Mesopotanua and North- 
Aden Protectorate, 

and*%i Ambulance Transport during the 

War. -Byypj^K'jSir W. G. Maepherson and Maj. T. J. 
Mitciell,' Pp. xvi 4 - 7 ii. (London: H.M. 
Stationery 1924.) 255. net.* 

Kammereiv Paul. Rejuvenation and the Prolonga- 
tion of Human Efficiency : Experiences with the Steinach- 
Operation on Man and Animals. Cr. 8vo. Pp. 2524-13 
plates. (London : Methuen and Co., Ltd., 1924.) Ss* 6 d. 
net.* 

Keynes, Geoffrey. A Bibliography of Sir Thomas 
Browne, Kt., M.D. Cr. 4to. Pp. xii 4-255 4-5 plates.. 
(Cambridge : At the University PrCvSS, 1924.) 425. net.* 

Kohler, Robert. Die Therapie des Woehenbettfiebers. 
Zweitc Auflage. Sup. Roy. Svo. -Up. vi 4 'i 7 p. (Leipzig 
und Wien : Franz Deuticke, 1924.) . • ' 

Lian, C., et Finot, A. L’llypertension , arteriellc. 
(Biblioth^que des Connaissanccs m6dicales,), Cr. Svo. 
Pp. 248. (Paris : Ernest Flammarion, 19^54 ) 8 francs. 

Loir, Adr. Th^rapeulique ct voyages au long cours. 
8vo. Pp. 36. (Paris : J.-B. B«illi6re et lils, 1924.) 

3 francs. . 

Peeso, Frederic A. Crowm and Bridge- work : for 
Stuflents and Practitioners.^ Second edition, thoroughly 
revised. Roy. 8vo,. Pp. 480. (London : Henry Kimpton, 
T924.) 325. net. • 

Miscellaneous 

Andrade, E. N. da C. Airs (for the Hautbois and 
other Instruments). Med. lOmo. Pp. ix4-68. (London: 
Cecil Palmer, 1924.) 35. 6 d. net.* 

Anonymous. To all Classes of all Nations- a Message 
to Thee. Cr. 4to. Pf). 130. (Johannesburg : Printed 
by the Caslon Press, 1924.) * 

Bose Bahudur. The Scientifto and other Papers of 
Rai Chunilal Bose Bahudur. Gl. Svo. Vol. i. Edited 
by J. P. Bose. Pp. xxiv 4-523 4-9 plates. (Calcutta: 

J. P. Bose, School of Tropical Medicine and Hygiene, 
1924.) 5 rupees.' 

British Association. The Advancement of Science, 
1924 : Addresses delivered at the Annual Meeting of the 
British A.ssociation for th^ Advancement of Science 
(94th Year), Toronto, August 1924. Demy Svo. Pp. 
iv 4-33 +19 4 - 3b 4-20 4*16 4'24 +30 4-12 4-21 4-15 + 7 L 14 4 - 
94-14. (London: British Association, 1924.) 65.* 

Harrow, Floyd L. Masters of Science and Invention. 
Cr. Svo. Pp. v 4- 350-^24 plates. (London; Chapman 
and Hall, Ltd., 1924.) 105., Od. net.* 

Eason, Alec. B, Where to Seek for Scientific Faots : 
for Students and Engineers. Cr. Svo. Pp. 42 4- vi. 
(London : S. Rentell and Co., IJ:d., 1924.) 15. net.* 

Fowler, F. G., and Fowler, H. W., Compiled by. The 
Pocket Oxford Dictionary of Current English. Pocket 
Size. Pf>. xvi 4- 1000. (Oxford : At the Clarendon Press ; 
Loudon : Oxford University Press, 1924.) 35. 6 d. net.* 

litis, Hugo. Gregor Johann Mendel : I.eben, Werk 
und Wirkung. (Herausgegeben mit Unterstutzung' des 
Ministeriums fur Schulwesen und Volkskultur in Prag.) 
Med. Svo. Pp. viii +426 4' 12 Tafeln. (Berlin: Julius 
Springer, 1924.) 3. bo dollars.* 

Library Association, Issued by the. The Subject 
Index to Periodicals, 1917-1919. 1 ..: List of 'Periodicals 

indexed and Author • Index. Roy. 4to. Pp. ix 4- 103. 
(London : Graifton and Co., 1924.) 215. net.* 

. London Gouitty Council. The I^ondoner’s Education : 
lining one of a Series of Popular Handbooks on the I^mdon 
(bounty Council and What it does for London. Demy Svo. 
Pp, 74. (London : Hodder and Stoughton, Ltd., 1924. 
i)d, net.* 

Smith, Harry B. Industrial History. Cr. 8vo. Pp. 
xii -h 305. (New York: The Macmillan ('o. ; London; 
Macmillan and Co., Ltd., 1923.) 75. net.* 

Wlttels, Fritz. Sigmund Freud : his Personality, his 
Teaching, and his School. Translated from the Germ|Ln 
by Eden and Cedar Paul. Demy Svo. Pp. 287. (London : 

G. Allen and Unwin, Ltd., 1924.) 105. 6 d. net.* 
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Bloch, Bugtoe; ; m :&n!^tic%^ of Gases. . Trans- 
latedl^ft A.Sfttith. ■ Cr.'bvo.' 'flp, adv + 178.^' (London: 
Methuen and Co.; Ltd;vr924.)’ ■ yi. n^t!^, 

. Born, Max. Einstein's Theory of.HelaiMty. «Trans« 
lated ijy Henry t. VBj<^sse- . Benay :|g0.r. 

. (L6ndon : ^tli^uen .aiid^q;, ♦ . 

Briic](i|S|^« Grundsh^' der^^Bin&nl6me. , * . dvo. 
Band 1 tind das ruhe|Ldie 167.' 

. (Berlin : •fMBppnhgef, i§2i.X -8 loldijiarlin. ^ . ' ", 
Briinerf^dbert 0., and*Qth|^^;., 

Cr. •Svo. Book i :: ior Grades % ! 3 X. Pp- 276.' 
Book 2 : for Grades k arid 6. %.. 281V. ^Bpok 3 : for 
Grades 7 and 8. ; I^. 215;- ; (Ldndon^ fjUcutta^d Sydney.: 
Gt G. Harrap and Go., Ltd., I924.V.- 3:j*!6d.'nrit' each. 

Garter, H. W. Mensura;^bri for Middle Fprins. Cr. 
8vo. Pp. no. (London, Calcutta and Sydney :. G. G. 
Harrap and Co., Ltd^. 1^24.) ^is. da.. 7 with Answers, 2s. 

Golardeau, £. Traits g^n^ral de st6r6oscQpie. . 4to. 
Pp. 225. (Paris : Libr. jyiendfel, 1924.) 22 francsf 
Eddington, A. S. The Matherii^tical Theory, of Bela- 
' tivity. Second edition. Ijrib. 8vo. .; Pn.:ix + 27o^ 
bridge : At the University Preisi ig^jQ^iOs. net* 
Hdldor, Otto. Die matheihatische l^thode : Logisch- 
erkenntniatheotetische Uni^rsuchwigen' im Gebietc der 
* Mathematik, Mechanik und Physfk.^ ' Sup. Hoy. 8vo. Pp. 
X + 563. (Berlin : Julius ^ringer, 1924. ) 26.40 gold marks. 

Lay, Ed. J. The Pnpi&* Class-book of Arithmetic. 
Cr. Svo? Book 4. Pp. I28.;, Eaiperi 15.; doth. n. 3d. 
Books: Teachers' Book. /Pp.; 226.. 2s. 6d. (London; 
Macmillan and Co., Ltd., 1924.) v, ' . 

’ Loney, S. L. The Elements of Co:prdinate Geometry, 
Complete edition. Cr. ' 8vo. Part: j : Cartesian Co- 
ordinates. Part 2 I '' Trilinear Co - ordinates, etc. Pp. 
ix + 416 + xiii + viii + 228. (London : * Macmillan and Co., 
Ltd., 1924.) I2S. * 

Lovitt, William^Vernon. Linear integral' Equations. 
Ex. Cr, 8vo. Pp..iiii + 253. (New York; McG^a^^t-Hill 
Bodk Co., Inc. ; London : McGraw-Hill Publishing Co., 
Ltd., 1924.) 15s. neV* 

Smith, L. Raymond. Industrial Physics : Heat 
•Cr. 8vo. Pp. xi +283. (New York and London : McGraw- 
Hitt'Book Co., Inc., *1924.) los. net* 

Tammann, G. Lehrbuch der heterogenon Gleich- 
gewichte. 8v6. Pp. xii +358. (Braunschweig: F.Vieweg 
und Sohn, A.-G., X924.) 13 gold marks. 

S' , 

Engineering. 

Bramley- Moore, Gapt. S. Motors in a Nutshell : a 
Plain ppscription of the Modem Chassis, with Illustrations 
and Diagrams of the^ Engifife^. ; Fifth edition. Fcap. 8 vo. 
jE^. 368. (London : E; ,Fc N. Spon, Ltd., 1924.) 
2s. 6a. nel^ . '■/ ' • : > . ' 

Godd, Mortimer A. Electric Wiring Diagrams, for 
Motor Vehicles 4'. iCittbracin^ all the Leadifau Systems of 
Ligiitihg, Startirig and Ighitipn,' for British, American and 
European Motor Vehicles. Sup. Roy. 8v6. Pp. 96. 
(London : Erihnd F.‘N. Spon,‘ Ltd., .1924^ 3s. 6d. net. ’ 
Drovery Eng.-Gomdr. F. J*. Coal and Oil Fired 
Boilers. DbmySvo. .Pp^.364. (L^doa : Chapman and 
Hall, Ltd., 1924.) i6s..net.' 

Dye, Frederick W.- Heating’ arid Hot Water Work : 
some of the Problems and Difficulties arising in Practice. 
Cr. 8vo. Pp, 200. (Condon : E. and F. N. Sppn, Ltd.,: 
1924.) Ss. 6d. net. • ; 

Electrical Power Engineers’ Library of Technical , 
Primers; Fcap. 8vo. Vol. i : Modern Central Stations,. 
Electric Power Systexns> Electrical Transmission of Energy, 
Electric Cables. Pp. 483. .Vol. 2 ; Switching arid Switch- 


'Switdhhoardjs, High Ten^n/Switch- 
Sear,; ‘Power Factor Cbifrectioh; ^T&riiod; Vol, 3: ■. 
ifceftobUl Iw A.C. "Protective System and Gear,*/ 
bf &C; Jjgchines, Testing of Transformers and A.G. /; 
|,M^hiqes,' , 1^.“ 454. (Pitman's Technical Primer ^ries.)’ ^4 
' ^hdon : Sir f. .Htman and Sons, Ltd., 1924.7; '75. 6d. f 
riet^each.,' 

Ifarrisori, H. H. An Introduction to the Strowger 
System of Automatic Telephony. Demy 8vo. Pp. , 
•yji + 146. (London .‘ /Longmans, Green and Co., 1924.) 
75.64f.net.* 

*'\Hool, George A., and Klnne, W. S«, Editors-in-Chief. 
Reinforced Concrete and Masonry Structures. Compiled 
’ by a Staff of Specialists. Med. 8vo. Pp. xix + 786. (New 
York and London : McGraw-Hill Book Co., Ihc., 1924.) 
305. net* 

Kendall, G. P. The “ Simplicity " 3 Valve Set : how 
.to Build and Work it. (Radio Press Envelope, No. 3.) 
(London : The Radio Press, Ltd., 1924.) 25. 6d. net, 

; .. Kretzschmar, F. E. Les maladies do Vaccumulateur 
au plomb : causes, diagnostic. ‘ traitement, prevention. 
Traduit sur la 2® edition allcmande par M. Walter, Gl. 8vo. 
pp- X + 2G0. (Paris: Libr. Dunod, 1924.) 13.50 francs. ^ 

Lakeman, Albert. Concrete Cottages, Bungalows and 
.Garages. Second edition. Roy. 8vo. Pp. 243. (London: 
Concrete Publications, Ltd., 1924.) 55, net ; sewed, 35. 6d. 
net. > 

Manning, G. P. Reinforced Concrete Design. Demy 
.8 VO. 1^. 500. (London : Longmans, Green and Co., 
1924.) 215. net. 

f Research Department, Woolwich. R.D. Report No. 

62 : A High Vacuum Pump and its Mode of Action. Roy. 
8vo. Pp. 15. (London: H.M. Stationery Office, 1924:) 

15. ^d, net.* 

Roth, E, Alternateurs et moteutwS synchroiics. (Col- 
lection Armand Colin.) Cr. 8vo. Tome i. Pp. 207. 
(Paris: ^rmand Colin, 1924.) 6 francs. 

Simpson, Herbert K, How to make the W.I. Three- 
valve Cabinet Set. (Radio Press Panel Card, No. z.) 
(London : The Radio Press, Ltd., 1924.) I5. net. 

Wheeler, S. G. Marine Engineering in Theory and 
Practice ; a Complete Text Book on Heat Engines and 
Mechanical Engineering connected with* them, including 
Steam Engines and Boilers, Turbines and lutcrilal Com- 
bustion Engines and Auxiliary Machinery, both in their 
General Application and in particular reference to Types 
used and to Practice at Sea; for Marine and other 
Engineers, and Naval Architects, Officers, Apprentices and 
Students. In 2 vols. Med. 8vo. Vol. i : Elementary. 
With a Special Chapter on Metals and StrcngUi of 
Materials, by G. C. Malden. Pp. xi4-i82. (London: 
Crosby Lockwood and Son, 1924.) 185. net.* 


Chemistry: Chemical Industry 

Bailey, G. H. The Tutorial Chemistry. Gl. 8vo. 
Part 2 : Metals. and Physical Chemistry. Fifth edition. 
Pp. viii 45x1. (London : University Tutorial Press, Ltd., 
1924.) 75. 6fi?.* 

^ Bogue, Robert Herman, Edited by. The Theory and 
Application of Colloidal Behavior. Contributed by the 
foremost Authorities in each division of the Subject. 
(International Chemical Series.) Ex. Cr. 8vo. Vol. i : 
The Theory of Colloidal Behavior. Pp. xi+444+xx. 
Vol. 2 : The Application of Colloidal Behavior. Pp. 
vii + 445-829 + XX. (New York and London : McGraw-Hill 
Book Co., Inc., 1924.) 40s. net* 

Bruce, George H. Laboratory Manual .of Chemistry. 
Roy. 8vo. (London, Calcutta and Sydney : G. G. Harrap 
and Co., Ltd., 1924.) 55. net. • 

Henry, Thomas Anderson. The Plant Alkaloids# 
Second edition. Demy 8vo. Pp. viii + 456 +8 plates. 
(Ix)ndon : J. and A. Churchill, .1924.) 285. net.* 
Lienard-Fievet, Gh. Manuel de blanchiment-teinture. 
fBiblioth^que 'professipnnclle.) Pott 8vo. Tome i : 
Chimie tinctoriale. Pp. 383. (Paris : J.-B. Bailli^re et 
fils, X924.) ; 
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Stipplement to "Nature, 

Mitchell, C. Ainsworth, and Hepworth, T. C. Inks : 
tlKiir Coin position and Manufacturo, including Methods of 
J?:xaininaiion and a full list of Knglish Patents. Third 
edition, revised. Cr. 8vo. P]>. 353. (I^ndon ; C. 

Grithn and ('o.. Ltd., 1024.) 12s. Gd. net. 

Pearson, H. P. Watcrj)roofing Textile Fabrics. 8vo. 
Pp. 112. (New York: ('hemical Catalog Co. Ine.., 1924.) 

3 dollars net. 

Powers, S, R. l^iwcr’s (General Chemistry Test. 
J<oy. 8vo; (I.ondou, Calc utta and Sydney : (L G. Harrap 
and (‘o., J.td,, 1024.) 3.S. net. 

Prejil, Fritz. Quantitative Organic .Microanalysis. 

T ranslated from the sec^ond reyi.sed and enlarged Cierman 
edition by Finest Fyleman., Roy. 8va. Pp. xv + 190. 
(London : |. and A. (Tuircliill, 1924.) 125. Gd. net.* 

Rcmy, H. Chernisehes VVdrterbnch. vii+4J6. 

(Ixi])zig nnd l>c;rlin : Ji. G.'Tenbne.r, 1924.) lo.Oo marks. 

Vorlilndcr, D. Chemi.sche KristallographiederFlussig- 
kc'iten : Kurze Anhritung zur Synth(?se nnd Untensuchung 
polynior]»hcr und kristallinfliissiger Sidistanzen. Roy. 8vo. 
Pp. c)(» I 30 Tafeln. (1.09. zig : Akadernische Vcrlags- 
ges<*llschaft ni.b.H., 1924,) 12 marks.* 

Technology 

Bu{^den, Norman F. Cadmium : its Metallurgy, 
Properties and Us<*s. (Ciriffin's Scientilic Text-Pooks.) 
Med. 8vo. J’j^. XV I 239. (London : C. Griirin and Co., 
J.td., i<>2.f.) 21s. net.* 

Carter, E. Ellin. J)e.signs for Artistic Leather Work. 
3 ?'lementary, J^art 2. Sup. Roy. 8vo. Pp. lO. 2s. Gd. 
net. Advanced, Part 2. Roy. 4I0. Pp. iG. net. 

Colonrc'd, J^art j. Jhiy. 4to. Pp. lO. 65, Gd. net. 
(London : iC. and F. N. Spon, Ltd., 1924.) 

Czochralski, J. Moderncj Meiallkitndo in Theorie imd 
Praxis. ICx. Cr. 8vo. Pp. xiii 4-292. (Berlin: Julius 
SpriiigiT, 1924.) 12 gold marks. 

De Carmo, Charles, and Winslow, Leon Loyal. 
Fssenlials of Lesign. t'r. 8vo. .Pp. ix+255. (New 
^’ork : T'he Maeinillan Co. ; Lemdon : Macmillan and Co., 
Jdd., J92 j.) y.s. Gd. net. 

Kmslcy, 11. H. F'aciory Costing. Cr. 8vo. Pp. 
vi F25.|. (London ; C'onstable and Co., Ltd., 1924.) 

'ja. net. 

Innes, Janies F., Com]nlcd by. The Cotton Spinner's 
J*oek(it Hook : containing Machiiiery Calculations, Speeds, ' 
Protlin lions, Constants, I Useful Table.s, and General 
Jjifonnation connect^'d nitli Blowing-room Machinery, 
t'ardiiig. Preparing, and Spinning JMachinery. 32mo. Pp. 
vi 1-138. (Lorulon : Sir 1 . J’itmau and Sons, Ltd., 1924.) 

3.S. net. 

Lawson, T. Wool Uni ’S'arn Jh'odiietioii : a Simply 
Written Survey of the M'hole Proce.ss for the Use of 
Managers, J'oremeii and Students. Cr. 8vo. Pp, 143. 
(Jvondon : Sir f. IMtnian and Sons, T.td., 1924.) 35. Gc/. net. 

Murison, Stanley, h'oiir Centuries of Fine Printing, 
l^pwards of Six Hundred J'.xamjiles of the Work of Presses 
established during tlie Years 1500 to 3914. Limited edition. 
Roy. folio. (London : F>iic.st Hcnn, Ltd,, 1924.) 220s, Gd. 

net. 

Research Department, Woolwich. R.D, Report 
No. ()i : T he Properties of Mcdiiiin Carbon Steel with 
High Manganese Conbnit. Jtoy. 8vo. Pp. 13 4-2 plates. 
(J.ondoii : 11 . M. Stationery Office, T924.) 15. Gd. net.* 

Astronomy 

Hagen, Johann Ceorg, und Stein, Johann, Heraus- 
g(^geben von. Die veraiulcrlichen Shuiic. Med. 4to. 
/vveiter Band : Matliematisch-pJiysikalischer Teil. Von 
Johann Stein. (Spccola Astroiiomica Vaticana, G.) Pp. 
>^>^+ 3 ‘'^ 3 - (Freiburg i. Br. : Herder und Co. G.th.b.H., 
J9-4 ) 35 gold marks.* 

Luckiesh, M. The Book of the Sky : a R^sumG of 
PcusVinal ICxpericncc and Observation. Hfemy 8vo. Pp. 
2*50. (f.ondon : G. Allen and Unwin, Ltd., 1924.) 

125 . ini. net. 

Maffi, Cardlnale Pietro. Nei cieli : pagine d. 
astroxiomia popolare. Qiiarta edizione riveduta e aunien- 
tata dal Sac. D. Francesco Faccin. Sujp. Roy. 8vo. 

Pp. 312. (Torino, Milano, Catania, Parma : Society 
Kditrice Internazionale, 1924.) * 


September 27, 1924 

Picart, Luc. A.stronomic geii6rale. (Collection Ar- 
mand Colin.) Cr. 8vo. Pp. i88. (Paris: Armand Colin, 
1924.) G francs. • c 

Qeologry: Mineralog:y 

Gutenberg, B. Die seismischc Bodeiuinruhe (Schwin- 
gungen des Erdbodens durcli Industrie, Verkehr, meteoro- 
logische und andere Ursachen) und ihr Zusammenhang mit 
den Nachbargebieten insbesondere Geologic und Metooro- 
logic. (Sammliing gcophysikalischcr Schriften, Nr. 3.) 
Roy. 8vo. Pp. X4-69. (Berlin: GebrtVder Borntraegcr, 
1924.) 4s. GJ.* 

Imperial Mineral Resources Bureau. The Mineral 
Industry of the British Empire and Foreign Countric\s : 
Statistical Summary (Production, Imports and Exports), 
1920-1 922. Pp. 289. (I^ondon : H.M. Stationery Oftice, 
1924.) 85. net. 

General Biology : Natural History : 
Zoologfy : Botany 

Abderhalden, Emil, Herausgegeben von. Handbuch 
dor biologischen Arbeitsmethodim. Sup. Roy. 8vo. Abt. 
II : Methoden zur Erforschung der Ltiistungen des Pilanzcn- 
organismus. T'cil i, Heft 7 ,(SchIuss). Allgemeinc 
MetTiodcn. Lieferung 134 : Kxi)erimentt;llc Physiologic 
der Pflanzcnzcllc, von Ernst Kiister ; Serum-Reaktionen 
zur Fcststellung von Verwandtschaftsvcrlialtni.ss(*n im 
Pllanzenrcich, von Carl Mezf? Pp. 96 i-i 123 4- xxiv. G.75 
■gold marks. Teil 2, Heft 5 (Schhiss). Spezielle Methoden. 
Lieferung 135 : Pflanzcnuntersuchungen. Die Ahithoden 
der Pfropfung bei Pllanzcn, von Hans Winkler ; Methoden 
zuni Studium der Regeneration der Pllanzcn, von Boliinml 
Nemec. Pp. 765-85G 4-xvii. 4.20 gold marks. (Berlin 
und Wien : Urban und Schwarzeuberg, 1924.) * 

Ash, Edward C. Ants, Bees and Wasps : their Lives, 
Comedies and Tragedies. i8ino. Pp. 136. (London : 
R. Holden and Co., Ltd., 1924.) 15. net. 

Cathelin, F. Lo nid de I'oiscau : mfjeiirs et theorie 
niecaiiicjuo des instincts. Cr. 8 vo. Pp. 220 4- 16 planches. 
(Paris: Ch. Delagravc, 1924.) 7.50 francs. 

• Cowdry, Edmund V., Edited by. General Cytology : 
a Textbook of Cellular Structure and Function for Students 
of Biology and Medicine. By Robert Chambers, JCdvvin 
G- Conklin, Edmund V. Cowdry, Merle H. Jacobs, Ernest 
E. Just, Margaret R. Lewis, Warren H. 1.(5 wis, Frank R. 
Lillie, Ralph S. Lillie, Clarence JL McClung, Albert P. 
Mathews, T'homas H. Morgan, Edmund B. Wilson. Roy. 
8vo. Pp. vii f 754. (Chicago : University of Chicago ITess ; 
London : Cambridge University Press, 1924.) 7.50 dollars.* 
Crabtree, J, H, Wonders of the Woods. (Naturc5\s 
Wonders Seri(5s. ) Cr. 8vo. Pp. 96 4- 10 plates. (J.ondon : 
The Epworth Pre.s.s, 1924.) 15. Gd. net.* 

Fishery Board for Scotland. Salmon Fisheries, 1924, 
No. 2 : The Artificial and tlie Natural Breeding of th(5 
Salmon. By W. L. Calderwood. Pp. 20. tEdinburgh 
and London : H.M. Stationery Office, 1924.) is. ^}d. net.* 
Fitzsimons, F, W. The Monkcyfolk of South Afric a. 
Second edition. "Demy 8vo. Pp. xiv 4-172 4-48 plates. 
(London ; Longmans, Green and Co., 1924.) 105. Gd. net.* 

Hulme, F. Edward. Wild Fruits of th(5 Countryside. 
FcaiK 8vo. Pp. 231. (London: Hutchinson and Co., 
1924.) 75. Gd. net. 

Jones, Sheridan R. Black Bass and Bass Craft : the 
I.ife Habits of the Two Bass, and Successful Angling 
Strategy. Demy 8vo. I’p. xx 4-205 4-16 plates. (New 
York : The Macmillan Co. ; Ixindon : Macmillan and Co., 
Ltd., 1924.) 15s. net. 

Peabody, James Edward, and Hunt, Arthur^ Ells- 
i^orth. Biolog/ and Human Welfare. Post 8vo. Pp. 
xTi-f-585. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 8s. net.* 

Ponsot , Georges . The Romance of the River. Trans- 
lated from the French. Cr. 8vo. Pp. 290 (London : 
Hodder and Stoughton, Ltd., 1924.) 7s. Gd. net. 

Roule, Louis. L'histoire de la nature vivante d’apres 
les oeuvres des grands naturalistes fran^ais. Pott 8vo. 
Tome I : Buffon ct la description de la nature. Pp. 245. 
(Paris : Ernest Flammarion, 1924.) 7.50 francs. 

Tern, Robert. Die dcutsche Seeiistdierci. 8vo. Pp. 
96. (Berlin : Julius Springer, 1924.) 3.60 gold marks. 
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HoFticulture : Forestry : Agriculture 

Bizzell,« William Bennett. Rural Texas. (Rural 
State and Province Series.) Gl. 8vo. Pp. xvi +4774-12 
plates. (New York : The Macmillan Co. ; London : 
Macmillan and Co., l^td., 1924.) 12s. net.. • ‘ 

Gruess, W. V. Commercial Fruit and -Vegetable Pro- 
ducts: a Textbook for Student, Investigator and Manu- 
facturer. Med. 8vo.' Pp. -vii+^;io. (Now York and 
London: McGraw'-Hill Book Co., Inc., 1924.) 22s. 6d. 

net., 

Ourrier, E. L., Lennes, N. J., and Merrill, A. S. 

Fiirra Accounting. Ex. Cr. 8vo. Pp. 'ix+287. (New 
York : The Macmillan Co. ; London : Macmillan and Co., 
Ltd., 1924.) 75. net.* 

Gray, Lewis Cecil. Introduction to Agricultural 
Economics. (Social Science Text-Books.) Cr. 8vo. Pp.5 
xii+356. (New York: The Macmillan Co.; London:’ 
Macmillan and Co., Ltd., 1924.) 12s. net.* 

llenrl, Yves, itlements d 'agriculture colonialc : les 
plantes a fibres. (Collection Armand Colin.) Pott 8vo. 
Pp. 180. (Paris : Armand Colin, 1924.) 6 francs. 

Holmes, H. R. J. A Short System of Farm Costing. 
Imp, 8vo. Pp. 107. 41 ^<^i^don : Oxford University Press, 

J924.) 6s. 6rf. net.* 

Lafosse, Henry. I.cs eaux et les bois. renaissance 
agricolc.) Gl. 8vo. Pp. 143. (Paris: Payot ct Cie, 
1924.) 

Powell-Owen, W. The •Complete Poultry Book. 
J^emy 8vo. P]). 345 +32 plates. (London : Cassell and 
Co., Ltd., 1924.) 105 . 6f/. net. 

Thomas, Jr., George G. Roses for all Anierican 
Climates. Cr. 8vo. Pp. xii+'25i+24 plates. (New 
York : Thp Macmillan Co. ; London : Macmillan and Co., 
Ltd., 1924.) 145. net. 

Wolley-Dod, A. H, The Roses of Britain : detailed 
Descriptions of the Wild Roses known to grow in the 
British Islands, with Notes on their Peculiarities and 
Afiiiiitics, and on their Comital Distribution. Demy 8vo. 
P}). 112. (London: Taylor and Francis, 1924.) 55.net.* 

Anatomy: Physiology 

Gannon, Walter B. A Laboratory Course in Physio- 
logy. Fourth edition. 4to. Pp* *57. (London : Oxford 
University Press, 1924.) 10.5. 6^?. net. 

Huddleson, Mary Pascoe. Food for the Diabetic : 
What tf) Eat and Ilow to Calculate it with Common 
Household Measures. Cr. 8vo. Pp. xiii+75. (New 
York : The Macmillan Co. ; London : Macmillan and Co., 
Ltd., 192,+ ) 65. net. 

MacAuliffe, L. r.a vie humainc : etudes morpho- 
logiques. 8vo. Fascicule 2 : Dcveloppcment, croissanec. 
P]). 226. (Paris : Am6d6e Legrand, 1924.) 25 francs. 

Putter, August. Stufen dcs Lebens : Einfiihrung in 
die Physiolpgie. Med. 8vo. Pp. vi+580. (Berlin: G. 
Sticlke, 1924.) 7.50 gold marks. 

Roussy, G., ct Bertrand, Yvan. Travaux pratiques 
d’anatomie pathologique. 3© edition. 8vo. Pp. 264 + 124 
planches. (Paris: Masson et Cie, 1924.) 12 irancs. 

Strangeways, T. S. P. The Technique of Tissue 
Culture "in Vitro." Demy 8vo. *Pp. viii+8o, (Cam- 
bridge : W. Hefier and Sons, 1924.) 75. ^d. net. 

Strangeways, T. S. P. Tissue Culture in Relation to 
Growth and Diilercntiation. Cr. 8vo. Pp. *"x+5o, 
(Cambridge : W^ Heller and Sons, 1924.) 55. net. 

Wyndham, Hugh. Everyday Food : its Relation to 
Health and Fitness. Fcap. 8vo. Pp. 44. (London : The 
C. W. Daniel Co., 1924.) 15. net. ^ ^ 


Anthropology : Archaeology 

Budge, Sir E. K% Wallis. The Teaching of Amen-Em- 
Apt, Son of Kanekht. The Egyptian Hieroglypliic Text 
and an English Translation, with Translation of the Moral 
and Religious Teachings of Egyptian Kings and Olficials 
illustrating the Development of Religious Philosophy in 
I^gypt during a Period of about IVo Thousand Years. 
Demy 8vo. Pp. 276. (London : Martin Hopkinson and 
Co., Ltd., 1924.) 25s. net. 


Crawford, O. G. S. Air Survey and Archmology. 
(Ordnance Survey IVofessional Papers, Now Series, No. 7.) 
Roy. 4to. Pp. 39 1-13 plates +2 maps. (Southampton : 
. Ordnance Survey Oliice ; London: H.M. Stationery Office, 
1924.) 55. not.* 

Davidson, D., and *Aldersmith, H. The Great 
Pyramid, its Divine Message : an Original Co-ordination 
of Historical Documents and Archaeological Evidences. 
Imp. 8vo. Vol. I : Pyramid Records ; a Narrative of New 
Discoveries concerning Civilisations and Origins. Pp. 
xxvii +568 (70 plates). (I.ondon : Wilhams and Norg«ate, 
Ltd., 192^.) 255. net.* 

Drennan, M. R. A Short Cour.se on J^hysical Anthro- 
poldgy. Med. 8vo. Pp. 43. (Cape Town : The Author, 
Univei*sity, 1924.) 55.* 

Graebner, F. Das Weltbild cle-r IVimitiven. 8vo. 
*Pp. iv + J73. (Munchen : E. Reinhardt, i92.|.) 

Hutchinson, Horace G. The Greatest Sturj’^ in the 
World. Cr. 8vo. Period 2.: The Further Story of the 
Old World up to the Discovery of the New. Pp. xiv +238. 
(London : John Murray, 1924.) 35. 6d.* 

Passemard, E. Les stations pal^oUthiques du pays 
basque et Iciirs relations avee les terrasscs d'alluvions. 
8vo. Pp. 217 +9 planches. (Jiayonne : Impr. Bodiou, 
1924.) 30 francs. 

Speiser, Felix. Itthnographische Materialum aus den 
ncucii Hebriden und den Banks- Inscln. (Berlin : C. W. 
Kreidel’s Verlag, 1924.) 125 gold marks. 

Wahle, E. Vorg(*.schichte ties deutschen Volkcs. 8vo, 
Pl>. X + 184. (I.eipzig : Curt Kabitz.sch, 192.+ ) 5 marks. 

Wilkinson, R. J. A History of- the Peninsular Malays. 
With Chapters on Ptjrak and Stjlangor. (Papers on Malay 
Subjects.) Third edition, re vi.sed. 8vo. Pp. 159. (London: 
Luzac and Co., 1924.) 125. 6d. 

Philosophy: Psychology 

Baudouin, Charles, and Lestchinsky, A. The Innt^r 
Discipline. Translated from the French by Eden and 
Cedar Paul. Cr. 8vo. Pp. 229. (London : G. Allen and 
Unwin, Ltd., 1924.) 75. 6d. net. 

Board of Education. Report of the Consultative 
Committee on Psychological Tests of Educablo Capacity 
and their Possible Use in the Public System of J education. 
Demy 8vo. Pp. xii+248. (London: II. M. Stationery 
Office, 1924.) 25 . net.* 

Brooks, H. Jamyn. The Riddle of .the Universe: 
Scientifically Interpreted. I’ost 8vo. Pp. 88. (Brain- 
tree : Privately printed by the Author, The Limes, Shal- 
ford, 1924.) * 

Gou6, Emile, and Orton, J, Lewis. Conscious Auto- 
suggestion. Cr. 8vo. Pp. 207. (London : (L Allen and 
Unwin, Ltd., 1924.) 65. net. 

Dhers, Victor. Les tests de fatigue : essai dc critif|ue 
theoriqiac. 8vo. Pp. xii + 185. (I’aris : J.-B. Baillicre et 
fils, 1924.) lyj francs. 

Dibblee, George Binney. The Psycliological Theory 
of Value. Demy 8vo. Pp. xvi 1 302. (London : Con- 
stable and Co., Ltd., 1924.) 125. Od. net. 

Franz, Shepherd Ivory. Nervous and Mental Re- 
education. Cr. 8 Mj>. Pp. ix + 225. (London : G. Allen 
and Unwin, Ltd., 1924.) 85. 6d. net. 

Gille, P. JC.s(jiiisse d’line philosophic de la dignitc 
Inimaine. (BibliothLujuo de Philosophic contemporaine.) 
Cr. 8vo. Pp. 146. (Paris: Felix Alcan, 1924.) 8 francs. 

Griffitts, Charles H. Fundamentals of Vocational 
Psychology. Post 8vo. Pp. xiii + 372. (New Yotk : The 
Macmillan Co. ; T.ondoii : Macmillan and Co., Ltd., 1924,) 
125 . net.* 

Irwin, Elisabeth A., and Marks, Louis A. Fitting 
the School to the Child : an Experiment in Public Educa- 
tion. (Experimental Education Series. ) Cr. • 8vo. Pi), 
xxvi +339. (New York : The Macmillan Co. ; London : 
Macmillan and Co., Ltd., 1924.) io5. net. 

King, D. Macdougall. Nerves and Personal Po^\%r : 
some Principles of Psychology as applied to Conduct and 
Health. Cheaper edition. DemySvo* Pp. 311. (London: 
G. Allen and Unwin, T.td., 1924 ) 7^. 6d. net. 

Kornhauser, Arthur W., and Kingsbury, Forrest A. 
Psychological Tests in Business. Demy 8 vo. Pp. ix + 194. 
(Chicago : University of Cliicago Press ; London : Cam- 
bridge University Press, 1924.) 1.90 dollars. 
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La Ru<*, Daniel Wolford. The CMd's Mind and the 
Commpn Branches. Ex. Cr. 8vo. Pp. x-f483. (New 
York : The Macmillan Co. ; London : Macmillan and Co., 
Ltd., 1924.) 75. (id. net. 

McDougall, William. Ethics and some Modern 
World l^oblcms. Cr. 8vo. Pp. xv+240. (LX)ndon : 
Methuen and Co., Ltd., T924.) 75. (id. not. 

Mosso, P. Princijiii di logica del potenziamento. 

( Hibliotoca di Eilosofia Teoretica. ) 8vo. Pp. 44. (Torino : 
I'Yatelliliocca, 1924.) 

Plllsbury, W. B. Tlie Fundamentals of Psychology. 
Kc vised edition. Ex. Cr. 8vo. Pp. xv+sSq. (New York: 
Tlie Macmillan Co. ; London : Macmillan and Co., Ltd., 
1924.) 125. (id. net. 

Stckel, Wilhelm, Herausgegeben von. Fortschritte 
dor Sexiialvvisvscnschaft und Psychanalyse. Rcdigiert von 
Anton Missricgler und Fritz Wittels. Med. 8vo. Band i. 
Pp. 420. (Liepzig und Wien : Franz Deutickc, 1924.) 

Watson, John B. Psychology : from the Standpoint 
of a Bchaviorist. Second edition, revised. Demy 8vo. 
Pp. xi +429. (Philadelphia and London : J. B, Lippincott 
Co., 1924.) 125. (id. net. 

Wundt, Wilhelm. An Introduction to Psychology. 
Translated from the second German edition by Rudolf 
Pintner. Reprint. Cr. 8vo. Pp. 210. (London : G. 
Allen and Unwin, Ltd., 1924.) 55. net. 


Bacteriology : Hyjgiene 

Bachrach, Mile. E. D. Variations biologiques d*un 
organisme inonoccllulairc : accoutumance et anaphy- 
laxie chez le bacille lactique. (Thdso do la Facult6 des 
Sciences do Paris. ) 8vo. Pp. 1 00. (Paris : Masson et 
Cie, 1924.) 

Darling, II. G. Rutherford. Elementary Hygiene for 
Nurses : a Handbook for Nurses and Others. Second 
eilition, revised. Cr. 8vo. Pp. viiiP23o. (London: J. 
and A. Churchill, 1924.) 4s. (id. net. 

Guillierd, A. Notions d'hydrologic appliqu6e k 
riiygi^nc : bacl6riologie des caux. 8yo. Pp. 245. 
(Paris ct Liege : Ch. Beranger, 1924.) 25 francs. 


Medicine : Surg^ery 

B^rard, L6on, ct Dunet, Charles. Lo cancer 
thyroi'dien. (Bibliothcquc du Cancer.) Roy. 8vo. Pp. 
585 + 2 planches. (Paris: Ga.ston Doin, 1924.) 40 francs. 

Brelet, M. La .scarlatine. (Biblioth6que des Con- 
niiissancos medicalcs.) Cr. 8vo. Pp. 246. (Paris : Ernest 
Flainmarion, 1924.) 7.50 francs. 

Cabot, Hugh, Edited by. Modern Urology. In 2 vols, 
Roy. 8vo. Vol. i. Pp. 8284-11 plates, Vol. 2. Pp. 
744 4- 8 plates. (Philadelphia and New York : Lea and 
Febiger, 1024.) 18 dollars the 2 vols. 

Chapman, Frank £. Hospital Organisation and 
Operation. Demy 8vo. Pp. xvi 4*270. (New York: 
The Macmillan Co. ; London : Macmillan and Co., Ltd., 
1924.) 185. net. 

Dhalluin, Ach. Contribution a I'etude de I’hyper- 
trophie massive de la maniellc. (Archives de pathologic 
g^noralc et d'anatomie pathologique, fasc. 8.) 8vo. 
Pp. 44. (Paris : Gaston Doin, 1924.) 5 francs. 

Ecoffey, M. Deg6n^rescence amyloide locale du 
poumon. (Archives de pathologic generate et d’ana- 
•tomie pathologique, Fasc. 7.) 8vo. Pp. 48, (Paris: 
Gaston Doin, 1924.) 5 francs. 

Emerson, Charles P. Essentials of Medicine. (Nurs- 
ing Manuals.) 8vo. Pp. 405. (Philadelphia and London ; 
J. B. Lippincott Co., 1924.) 125. 6 d. net. 

Faber, Knud. Nosography in Modern Internal Medi- 
cine. Demy 8vo, I^. xiii4-222. (London: Oxford 
University Press, 1924.) 165. net. 

FitzwlUiams, Duncan C. L. On the Breast. Roy. 
8 VO. Pp. XV 4. 440. (London: W. Heinemann (Medical 
Books), Ltd., 1924.) 30S. net. * 

Fraser, H., and Stanford, A. T. Collected Papers on 
Beri-Beri. Pp. 103. (London : J. Bale, Sons and 
Danielsson, Ltd-, i924<) 75. 6d. net. 


Frumusan, Jean. The Cure of Obesity. Translated 
from the French by Elaine A. Wood. Cr. 8vo. Pp. 132. 
(London : J. Bale, Sons and Danielsson, l^d., 1924.) 
75. 6 d. net. 

Gardiner, Frederick. Handbook of Skin Diseases. 
Second edition. Cr. 8vo. I^. 248, (Edinburgh : E. and 
S. Living.stone, 1924.) los. 6 d. net. 

Glendening, Logan. Moderq Methods of Treatment. 
With Chapters on Special Subjects by H. C. Andersson, 
J. B. Cowherd, Carl O. Rickter, F. C. Neff, E. H. Skinner, 
and E. R. De Weeafe. Roy. 8vo. Pp. 642. (London : 
Henry Kimpton, 1924.) 455. net. I 

Goostray, Stella. Drugs and Solutions for Nurses. 
Co. 8vo. Pp. ix + 137. (New York : The Macmillan Co. ; 
London : Macmillan and Co., Ltd., 1924.) 7s. net. 

Llepcnann, Wilhelm. Der gyn9.kologische Operations- 
kursus. Mit besonderer Berticksichtigung der Opera- 
%ons-anatomie, der Operationspathologie, der Operations- 
bakteriologie und der Fehlerquellen. Viertc, verbesserte 
Auflage. 8vo. Pp. xiii 4-475. (Berlin: Julius Springer, 
1924.) 36 gold marks. 

Rehberger, G. E. Lippincott ’s Quick Reference Book 
for Medicine and Surgery. Fourth edition, revised. Roy. 
8vo. ^Philadelphia and London J. B. Lippincott Co., 
1924.) 65s. net. 

Roger, G. H. Questions actuelles de biologic m6dicale. 
8vo. Pp. 196. (Paris : Masson et Cie, 1924.) 16 francs. 

Skillern, Ross Hall. Tlie Catarrhal and Suppurative 
Diseases of the Accessory J^inuses of the Nose. Fourth 
edition, revised and enlarged. Roy. 8vo. Pp. 430. 
(Philadelphia and London : J. B. Lippincott Co., 1924.) 
305. net. 

Stevens, A. A. A Manual of the Practice of Medicine : 
prepared especially for Students. Eleventh edition. Pp. 
645, (Philadelphia and London : W. B. Sauhders Co., 
Ltd., 1924.) 185. net. 

Thorek, Max. The Human Testis. Roy. 8vo. Pp. 
548. (Philadelphia and London : J. B. Lippincott Co., 
1924.) 385. net. 

Weber, Joseph J. First Steps in Organising a Hospital : 
an Exposition of Ideals and Principles incident to the 
Inception and Organisation of a Hospital. Demy 8vo. 
Pp. xii F205. (New York : The Macmillan Co.**; London : 
Macmillan and Co., Ltd., 1924.) 135. net. 

Wheeler’s Handbook of Medicine. Seventh edition, by 
William R. Jack. Cr. 8vo. Pp. 692. (Edinburgh: E. 
and S. Livingstone, 1924.) . 12s. 6 d, net. 

Williams, Gwynne. Minor Surgery and Bandaging : 
for the Use of House Surgeons, Dressers, and Junior 
Practitioners. Eighteenth edition. Cr. 8vo. Pp. 431. 
(London : J. and A. Churchill, 1924.) 105. 6 d. net. 

Wintz, Hermann. Die Roiitgcnbehandlung des Uterus- 
^karzinoms. Pp. 30 4-50 Tafeln. (Leipzig : Georg Thieme, 
1924.) 245, 

Miscellaneous 

Ely, Richard T., and Morehouse, Edward W. 

Elements of Land Economics. Ex. Cr. 8vo. Pp. xviii 4-363. 
(New York : The Macmillan Co. London : Macmillan 
and Co., Ltd., 1924.) 175. net.* 

Imperial Education Conference. Report of the Com- 
mittee on the Use of the Cinematograph in Education. 
Roy. 8vo. Pp. 59. . (London : H.M. Stationery Office, 
1924.) .^15. net.* 

Is XJhemployment Inevitable ? an Analysis and a 
Forecast. A Continuation of the Investigations embodied 
in " The Third Winter of Unemployment,'* published in 
1923. Cr. 8vo, Pp. viii + 388, (London : Macmillan 
arnd CO., Ltd., 1924.) 85. 6d. net.* 

London County, Council. Housing: being one of a 
Series of Popular Handbooks on the London.County Council 
and What it does for London. Demy 8vo. Pp. 36. 
(London : Hodder and Stoughton, Ltd., 1924.) 6 d. net.* , 

Mukherji, S. K. My Undelivered Lecture. Cr. 8vo. 
Pp. iv+644-v. (Dacca: The -Author, Commercial 
Academy, 1923.) 8 annas.* 

Peachey, George C. A Memoir of William and John 
Hunter. Demy 8vo. Pp. xi 4*313 4-8 plates. (Ply- 
mouth : Printed for the Author by Win. Brendon and 
Son, Ltd., 1924.) * ^ 
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Recent Scientific and Technical Books. 

Volumes marked with an asterisk have been received at “Nature” Office* 


Mathematics : Mechanics : Physics 

Acton, R. A Text- Book of General Science. (Science 
for All Series.) Cr. 8vo. Vol. i: Introduction to Physics. 
Pp. viii -f- 2^6. (London" John Murray, I92.p) ^s. Gd. 

Aston, F. W. Isotopes. Second edition. Deiny 8vo. 
Pp.'xi+i8>^ 5 plates, (r.ondou : K. Arnold and Co., 
1924.) I os. 6ff. net.* 

Hehm, H. Kubiktabelle : zur Bestimmung des In- 
haltes von Rundhdlzern nach Kubikmetern und Hundert- 
tcilen des Kubikmeters, mit angehangten Reduktions- 
tafeln. Xach den fiir die Preussische Forstvcrwaltung 
ergangenen Bcstimniungcn. Dreiundzwanzigstc Auliage. 
8vo. Pp. 72. (Berlin : Julius Sjmnger, 1924.) 1.80 

gold marks. 

Bertini, Eugenio. Einfuhnmg in die Projektivc 
Geometric inehrdimensionaler Raume : mit einem Anhang 
liber algebraischc Kurven und^ ihre Singularitatcn. 
Berechtigto deutsche Ausgabe von Adalbert Duschek. 
Roy. 8vo. Pp. 500. (Wien : L. W. Seidel und Sohn, 
1924.) • '* 

•Bodilly, Gomdr. R. B. Interaction between Vessels. 
Demy 8vu. Pj^. (London : Ernest Bonn, Ltd., 

1924.) 105 . Gd, net.* 

Bouasse, H. Houle, rides, seiches ct marees. (Biblio- 
thecpio scientitique de I'ingeni^ur et du physicien.) Roy. 
8vo. Pp. 5|o. (Paris: Ch. B^ratigor, 1924.) 34 francs. 

Brown, S. E. Experimental Science. Cr. 8vo. Part i ; 
Phy.sics. Section 6: Sound. Pp. vi +420-530, (Cam- 
bridge : At the Univensity Press, 1924.) 35. 6 d.* 

Cahen, E. Tln^orie des nombres. (Coiirs de la Faculto 
des sciences dc LUiiiversite de Paris.) Roy. 8vo. Tome 
•.second: La second degre binairc. J’p. x + 736. (Paris; 
J. Hermann, 1924.) 75 francs.* 

Christesco, St. Les on des flnorescentes dans le 
substratum de la matiere. Roy. 8vo. Pp. T04 + 14 planches. 
(Paris : Felix Alcan, 1924.) to francs. 

Dessau, Bernhard. Lchrbuch dcr Phy.sik. Vom Ver- 
fassi'r alls clem Italicnischen iibertragen. Roy. 8vo. 
Band 2; Ojitik, Elektrizitiltslehre. Pp. vi +096-1627 + 

I Tafel. (Leipzig : J. A. Barth, 1924.) 30 gold marks. 

Forsyth, C. H. An Introduction to the Mathematical 
Analy.sis of Statistics. Ex. Cr. 8vo. Pp. viii +241. (New 
York : J. Wiley and Sons, Inc. ; London : Chapman and 
Hall. Ltd., 1924.) 1 15 . Gd. net.* 

Gibbs, R.W.M. Engineering Mathematics. Cr. 8vo. 
Part 2. Pp. 132. (T.ondon, (Glasgow and Bombay: 
Blackic and Son, Ltd., 1924.) 15. Gd. 

Godfrey, G., and Price, E. A. Arithmetic. Cr. 8vo. 
Part 2. 25 .; with Answers, 2S. Gd. Parts 2-3. 2s. gd.; 

with .'Vnswers, 35. ^d. (Cambridge : At the University 
Press, 1924.) 

. Gunther, Paul. Tabellen zur Rontgenspcktralanalyse. 
Med. 8vo. Pp. iv+6i. (Berlin: Julius Springer, 1924.) 

4. So gold marks.* 

Helmholtz’s Treatise on Physiological Optics. Trans- 
lated from the third German edition. Edited by 
James P. C. Southall. Sup. Roy. 8vo. Vol. i. Pp. 
xxii +482. (Washington : Optical Society of America ; 
Secretary, Irwin G. Priest, Bureau of Standards, 1924.) * 
Hiittig, Gustav F. Uber Gitterbestandteile, die im 
Kristnllgitler vagabundieren. (Fortschritte dcr Cliemic, 
Pliysik und physikalischen Chemie, Band 18, Heft i.) 
Roy. 8vo. Pp. 32+1 Tafel. (Berlin : Gebriidcr Born- 
traeger. 1924.) 35.* 

Jackson, G. E. Examples in Physics. Reprinted. 
Gl. 8vo. Part i. Pp. 80. 15. Gd. P^rt 2. Pp. 108.^ 
15. gd. (I^^mdon : Methuen and Co., Ltd., 1924.) 

Johnston’s Edina Arithmetics. Gl. 8vo. Book 6. 
Pp. 64. (Edinburgh and London : W. and A. K. 
Johnston, Ltd., 1924.) 8 d. net; cloth, iid. net. 

Klein, Felix. Elementarmathcmatik vom hiiheren 
Standpunkte aus. (Di^ Grundlehren dcr mathcmatischen 
Wisscnschaften, Band 14.) Dritte Auflage. In drei 
Bjinden. Erster Band : Arithmetik, Algebra, Analysis. 
Ausgearbeilet von E. Hellingcr. Fur den Druck fertig 
gemacht und mit Zusktzen versehen von Fr. Seyfarth. 
Pp. 320. (Berlin ; Julius Springer, 1924*) 15 gold marks. 


Levi-GivitA, T, Fragcn dcr klassischen und rola- 
tivitischen Mcchanik : Vicr Vortrilge gehalten in Spanien 
im Januar 1921. .Vutorisierte t^bers(*tzung. Demy 8vo. 
Pp. vi+iro. (Berlin: Julius Springer, 1924.) 5..10 
gold marks. 

Lorenz, Hans. LehvbncU dcr leehmseben. PbyaiU.. 
8vo. ICrster l?and : Tcchnisc-hc Mcebanik starrev GcbWdc. 
Erster Teil : Alechanik ebeiicr Gebildc. /.weite. voW- 
st^indig nculxiarbcitctc Auttage der tccbnisiben Mechanik 
• starrer Systeme. Pp. 288. (Berlin; Julius Springer, 
1924.) 12 gold marks. 

McMullen, A. P. Elementary Experimental Statics 
for Scliools. Revised for the Pre.ss, with some additional 
matter and a Preface, by E. W. E. Kemp.son. Cr. 8v(j. 
Pp. vii f 315. (Cambridge : At the TTnivensity Press, 
1924.) 85. Gd.* 

Moreux, Th. Pour comprendre Ic calcul differen- 
tiel. Cr. 8vo. Pp. 238. (Paris : Gaston Doiii, 1924.) 

8 francs. 

Ndrlund, Niels Erik. Vorlesungen iilxjr Diffenmzcn- 
rcchnung. (Die Grundlehren der mathcmatischen Wi.s.sen- 
schaften. Band 13.) Pp. ix 1-551. (Berlin : Julius 
Springer, 1924.) 24 gold marks. 

Plcken, D. K. The Number System of Arithmetic and 
Algebra. Cr. 8vo. Pp. viii + 76. 55. Part i : Element- 
ary Principles of Arithmetic and Algebra. Pp. 39. 25. Gd. 

(London : Macmillan and Co., J^td., 1924.) 

Potter, F. F., and Rogers, J. W. Common-scn.se 
Algebra for Juniors. Cr. 8vo. P]). ix + 2.|8. (Lonilon: 
Sir I. Pitman and Sons, Ltd., 192 ^.) 35. 

Radford, Rev. E. M. Elementary Mathematical 
Problem Papers. Cr. 8vo. Pp. vi + 109. (Cambridge; 
At the University Press, 1924.) 45. ; Answers, 25. Gd. 

Stead, G. Elementary Physics : for Medical, First 
Year University Science Students and (Umcral Use in 
Schools. Demy 8vo. Pp. xiv+453. (London: J. and 
A. Churchill, 1924.) 105. 6 r/. net.* 

Stewart, R. W. Worked Problems in Heat and Heat 
Engines : with Kxcrci.scs and lixamination Questions. 

Cr. 8vo. Pp. vii + 1 19. (London: University^ Tutorial 
Prc.ss, Ltd., 1924.) 15 . Gd. 

Taylor, Lloyd William. College Manual of Optics. 
Demy 8vo. Pp. ix + 236. (Boston and London: Ginn 
and Co., 1924.) I2.s’. Gd. net.* 

Vasiliev, A. V. Space, Time, Motion : an Historical 
Introduction to the General Theory of Relativity. Trans- 
lated from the Russian by H. M. Lucas and C. P. Sanger. 

Cr. 8vo. Pp. 256. (London : Chatto and Windus, 192 p) 

75. net. 

Warburg, Emil. Cber Warrnclcitung' imd aiidere 
ausgleicheiidc Vorgiinge. Demy 8 v(j. P]). x + 106. 

(Berlin: Julius Springer, 1024.) 1.40 dollars.* 

Whetham, William Cecil Dampier. The Recent 
Development of Phy.sieal Science. Fiftli edition. Post 
8vo. Pp. xvi + 313 +16 plates. (London : John Murray, 
1924.) 95. net.* 

Whittaker*, E. T. Analytische Dynamik dcr Punkte 
und .starren Korper : mit einer F-infulining in das Drei- 
korperproblern und mit zahlreiclKiii t)bungsaufgabcn. 
(Die Grundlehren der mathematischen Wissenschaften, 
Band 17.) Nach der zweiton Auflage iibersctzt von 
F. und K. Mittclsten Scheid. Pp. xii+402. (Berlin: 
Julius Springer, 1924.) 22 gold marks. 

Wright, R. M. G raduated Problem Papers. Demy 
8vo. Pp. vii +88. (Cambridge: At the University 
Press, 1924.) 55*. Gd. 

Wyckoff, Ralph W. G. The Structure of Crystals. 
(American Chemical Society Monograph Scries.) Med. 
8vo. Pp. 462. (New York : The Chemical Catalog Co., 
Inc., T924.) 6 dollars.* • 

Engineering: 

Alteirac, B. Manuel du m6canicien : montage, 
conduite, entretieii des machines. (Bibliothcquc pro- 
fessionnellc.) Pott 8vo. Pp. 290. (Paris: J.-B. Baillicre 
et fils, 1924.) 12 francs. 
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Apt) Richard. Tsoliertc Leitungen unci Kabel : 
RrliVuterungon zu clen Normcn fiir isolicrtc Lcitungcn an 
StarkslromanlagcMi, cl(;n Nornien fiir isolierie Lcitungen 
in Fernmoldcnnliigon. den Xormen fiir umhullte I-eitungen 
und den Kuj)f(;rnorincMi. Im Auftrage des Vcrbaiides 
Deutsclu-r laektrotechnikcr herausgegeben. Zweite. ver- 
besserto Aullagtj. Svd. Pp. i6o. (Berlin : Julius 
Sj>ringcr, ^ gold marks. 

Aston, Wilfred CJordon. TJie Book of Motors : all 
about the leading Mf)lor-cars of To-day, including a 
( .()nii)lelc I description in Simple Language of how the 
Moior-car works. Cr. .\to. Pp. 238. (London: E. and 
F. N. Spoil, Ltd., 1924.) 75. 6d. net. 

Ballhatchet) A. V. Crystals and Crystal Detectors: 
I'raciical Instruction on Selection, Testing, Mounting and 
Adjustment of Mineral Kt^ctiiiers. Fcap. 8vo. Pp. 44. 
(London : P. Marshall and Co., 1924.) bd. net. 

Brewer, Robert W. A. Carbiiration in Theory and 
Practice : a Manual of Reference for Automobile Engineers 
and Owners. Third edition, revised and enlarged. Demy 
8vo. Pp. viii { 298. (London : Crosby l^ockwood and 
Son, 1924.) 15s. net.* 

Contet, A. Precis d’automobile. 20 edition. Pp* 
viii h43'2. (Paris : Libr. Dunod, 1924.) 20 francs. 

Croft, Terrell. Electrical Machinery and Control 
Diagrams. I^x. Cr. 8vo. Pp. xii4“305. (London: 
McC«raw-i lill Publishing Co., T.td., 1924.) 155. net.* 

Czochralski, J., und Welter, G. J.agermetallc und 
ihre teclinologi.s('ho Bewertung : ein Hand- und Hilfsbuch 
fiir den Betriebs-, Konstruktions- und Materialpnifungs- 
ingtuiieiir. Zweite, verbe.s.serte Aullagc. 8vo. Pp. vi + 
T17. (Berlin : Julius Springer, 1924.) 6 gold marks. 

Dahlmann, 'W. Festigkeit der Schiffe. 8vo. Pp. 
320. (Berlin : Julius Springer, 1924.) 16 gold marks. 

Davis, A. G, A Hundred Years of Portland Cement, 
1824-192.1. Boy. 8vo. Pp. x.\ii 4-282. (London: Con- 
crete Piiblir;i1u)ns, J.td., 192 j.) Cloth, 2IA\ ; leather, 25s,* 

Dejussicu, P. Radio telegraphie et radiot41ephonie 6, 
I’usagi^ dt‘s candidats aux brevets de radiotelegraphistes 
de Iku'cI, des amateurs et des ecolcs. Ex. Cr. 8vo. Pp. 
xiv h27<). (Paris: I.ibr. Dunod, 1924.) 12 francs. 

Dhomm6s, R. Manuel du mecaiiicicn. (Bibliotheque 
profe.s.sionnelle.) l*ott 8vo. 1*]). 345. (Paris: j.-B. 
l.»ailliere et fils, iQJ.p) 15 franc.s. 

Dover, A. T. Power Wiring Diagrams : a Handbook 
of Cfumeetion Diagrams of Coiftrol and Protective Systems 
ff)r Indu-strial Plants. Scc’ond edition, revised. Fcap. 
8vo. J’p. 224. (London : Sir 1. Pitman and Sons, .Ltd., 
1924.) O.s'. net. 

Frost, Capt. C. G. J. Uncle Jack Frost’s Wireless 
Yarns on Good Reception and How' to Get Tt. Cr. 8vo. 
Pp. loS. (London : The Wirelc.ss Press, J^td,, T924.) 
2*'. net. 

Gay, G. I’oiits eii ma^ouneric. Pp. 704. (Paris : 
J.-B. Bailliere et his, 1924.) Go francs. 

Haynes, F. H. How to make a Three- valve Receiver : 
r(»u taining Complete Instructions and Working Drawings. 
(W. P. JC/i-wiring Series, No. 2.) Roy. 8vo. Pp. 8 4- 
plans, (f.ondon : The Wireless Press, T.td., 1924.) 
2s. net. 

Haynes, F. H. The Amateur’s Book of Wireless 
Circuits. Second edition. Sup. Roy. 8vo. Pp. 124. 
(London : The Wirele.ss Prc.ss, J.td., 192.1.) 3.S. Od. net. 

Hirschauer, L., et Dollfus, Ch. L’anii^c aeronau- 
tique, 1923-1924. Pp. 218. (Paris: I.ibr. Dunod, 1924.) 
15 francs. 

James, W. The C'onstruction of a Two- valve and 
('rystal Reflex Receiver : containing Complete Instruc- 
tions and Working Drawings. (W. P. Ezi-wiring Series, 
No. 3.) Roy. 8vo. Pp. 8 4- plans. (London : The 
Wireless Press, Ltd., 1924.) 2s. net. 

Jolley, L. B. W. Alternating Current Rectification : 
a Mathematical and Practical Treatment from the 
Ei^ginecring View-point. Demy 8vo. Pp. xviii 4-352. 
(London : Chapman and Hall, Ltd., 1924.) 25s. net.* 

Jolly, Ed. Cours pratique de machines i vapeur: 
k I’usagc des ingenieurs, des ^16ves - ingenieurs, contre- 
maitres, chefs d’a teller, des 6coles industriclles <F61ec- 
tricit6 et de m^canique et des 6coles professionnelles. 
Ex. Cr. 8vo. Pp. iv 4-384. (Paris: Libr. Dunod, 1924.) 
35 francs. 


Mason, F. B. Tables of Steel Compound Girders. 
Roy. 8vo. Pp. 136. (London : Chapman Und^Hall, 

Ltd., 1924.) los. 6 d, net. 

Maurer, P. Radiot616graphie pratique et radio- 

t^l6phonie. 2C Edition, revue et augmented. Roy. 

8vo. viii 4-431. (Paris: Libr. Dunod, 1924.) 

38 francs. 

Nessl, A. Repartition generale de la chaleur dans 
Ics immeubles, au moyen de centrales therraiques avec 
ou sans utilisation de la force mo trice. Imp. 8vo. Pp. 
60. (Paris : Libr. Dunod, 1924.) 12 francs. 

Nessl, A., ct Nlsolle, L. Distribution et reglage de 
la chalcur dans Ics installations de chauffage central par 
Veau ct la vapeur. Imp. 8vo. Pp. 40. (Paris : Libr. 
Dunod, 1924.) 8 francs. 

Nicholson, R. T, The Original Book of the Ford : 
showing how Ford Owners can get the Best out of their 
Cars, Vans or Trucks. Ninth revised edition. Cr. 8vo. 

284. (London : The Temple Press, Ltd., 1924.) 
2s. 6d. net. 

Pocock, Hugh S. A Three-valve Portable Receiver : 
containing Complete Instructions and Working Drawings. 
(W". P. Ezi-wiring Series, No. i.) Roy. 8vo. Pp. 8 4- plans. 
(London: The Wireless Press, Ltc^ 1924.) 2s. net. 

Pdschel, Theodor. Lchrbuch der Hydraulik fiir In- 
genieure und Physiker. 8vo. Pp. 198. (Berlin : Julius 
Springer, 1924.) 8.40 gold marks. 

Quantz, L. Wasscrkraftmaschincn : cine Einfiihrung 
in Wesen, Bau und Bercchnung neiizeitliclier Wasser- 
kraftmaschinen und Anlagcn. Funfte,^verbesserte Auflage. 
8vo. Pp. 160. (Berlin : Julius Spiinger, 1924.) 3.60 

gold marks. 

Raboz^e, H. Cours de connaissaiice des matcriaux. 
Roy. 8vo. Tome i : Les m6taux et Ics bois. Pp. 293 4-25 
planches. (Paris : Libr. Dunod, 1924.) 40 francs. 

Reiii-Wirtz, H. und K. Radiotclegraphisches lYakti- 
kum. Drittc, umgearbcitetc und vcrmchrte Auflage. 
(Bcrichtigter Neudruck. ) 8vo. Pp. xviii f 559 4- 7 Tafeln. 
(Berlin: Julius Springer, 1924.) 20 gold marks. 

Saur, G., et Oordoux, A. Martenot de. L'allumage 
des moteurs d’automobile. Dcuxi^^mcj Edition. Gl. 8vo. 
Pp. vi 4-1204 T planchc. (Paris: Libr. Dimod, 1924.) 
6.50 francs. 

Scholz, Wm. Schifisolmaschincn : ein llandbucli zur 
Einfiihrung in die Praxis des Schiffsolmaschinenbciriebcs. 
Dritte, verbessertc und erheblich erw'citcrte Auflage. 8vo. 
Pp. 2724-1 Tafel. (Berlin: Julius Springer, 1924.) 10 

gold marks. 

Scott-Taggart, John. Elcmentares Handbuch der 
drahtlosen Vakuumrohrcn. Ins Deutsche iibersetzt nach 
der vierten, durchgeschenen englischen Auflage von Eugen 
Nesper und Siegmund Loinve. 8vo. Pp. 240. (Berlin : 
Julius Springer, 1924.) 9 gold marks. 

Smith, James. Pressure Gauges, Indicators, Thermo- 
meters, Pyrometers. (Practical IManuals for Practical 
Men.) Cr. 8vo. Pp. 144. (London : Constable and Co., 
Ltd., 1924.) 35. Od. net. 

Stodola, A. Damp!- und Gasturbinen. Sechste Auf- 
lage. Unveranderter Abdruck der fiinften Auflage mit 
eincm Nachtrag nebst Entropietafel fur hohe Driicke und 
B^T-Tafel zur Ermittlung des Rauminhaltes. Roy. 8vo. 
Pp. xiii 4- 1 109 4- 32 -1-13 Tafeln. (Berlin : Julius Springer, 
1924.) 50 gold marks. 

Strulovicl. Manuel de I’Mcctricicn : moteurs ^lec- 
triques, traction 61ectrique. (Bibliotheque de I’^lectricien.) 
Pott 8vo. Pp. 180. (Paris : J.-B. Baillidre et fils, 1924.) 
15 francs. 

Taylor, William T., and Neale, R. E. Electrical 
Design of Overhead Power Transmission Lines : a System- 
.,atic Treatment of Technical and Commercial Factors ; 
..with Special Reference to Pressures up to 60,000 volts, and 
Distances up to 100 miles. 'Demy 8vo. Pp. vii-f266. 
(London : Chapman and Hall, I-td., 1924.) 21s. net.* 

Thomann, R., en collaboration avec litis, P. Les 
turbines hydrauliques et les turbo-pompes. Sup. Roy. 8vo. 
Premiere partie. Pp. xii4- 176, (Paris : Libr. Dunod, 
1924. ) 32 francs. 

Weiss, Eugene H. Manuel du cycliste et motocycliste : 
bicyclettes, motocyclettes, tricycles, side-cars ct cyclecars. 
(Bibliotheque professionnelle.) Pott 8vo. Pp. 360. (Paris: 
J.-B. Baimere et fils, 1924.) 
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Chemistry: Chemical Industry 

Allmanft, A. J, The Principles of Applied Electro- 
chemistry. Second edition, revised and enlarged by the 
Author and H. J. T. Ellingham. Med. 8vo. Pp. xi +727 
(London : E. Arnold and Co., 1924.) 35s. net.* 

Audebert, Ren6. Cours d'clcctrochimie : notions 
thcoriquos et applications de T^lectrochimie. 8vo. Pp 
32Q. (Paris: Leon Eyrolles, 1924.) 25 francs. 

Auwers, K. v. Ober die Bildung von Chinon-imiden 
unci Phenoxazonen aus o-Amino-phenolen. Nach Ver- 
suchen von E. Murbe, K. Saurwein, G. Deines und J. 
Schornstcin. (Fortschritte der Chemie. Physik und 
physikalischen Chemie, Band 18, Heft 2.) Roy. 8vo. Pp. 
45. (Berlin : Gebriider BorntrSeger, 1924.) 35.** 

Brass, Kurt. Praktikum der Farberei und Druckerei : 
fiir die chemisch-tcchnischen Laboratorien der technischen 
Hochschulen und IJniversitaten, fur die chemischen Labo- 
ratorien hdherer Textil-Fachschulen und zum Gebrauch 
im Horsaal bei Ausfiihrung von Vorlesungsversuchen. 
8 VO. Pp. 96. (Berlin : Julius Springer, 1924.) 3.60 gold 
marks. 

Chemical Age ” Chemical Dictionary, The. 

Chemical Term.s. Cr.*4to. Pp. 158. (rx)ndon : fenest 
Benn, Ltd., 1924.) 165. net.* 

Creutzfeld, W. H. Korrosionsforschung vom Stand- 
punkte der Metallkiinde. Pp. 34. (Braunschweig : F. 
Vieweg und Sohn, 1924.) 2 ^old marks. 

Eastman Kodak Company. Abridged Scientific 
Publications of Eastman Kodak Company. Gl. 4to. 
Vol. 7, 1923. Pp. 139 +vi: (Rochester, N.Y. : Eastman 
Kodak Co. ; London : Kodak, Ltd., 1924.) ♦ 

Gr^bel, A., ct Bouron, H. Gaz et cokes : manuel do 
la fabrication et Tutilisation des gaz de distillation et des 
autres gaz industriels, des cokes ct des sous-produits de la 
houille. Roy. 8vo. Pp. vi + 700. (Paris : Libr. Dunod, 
1924.) 67.50 francs. 

Groggins, 'P. H. Aniline and its Derivatives. Roy. 
8vo. Pp. vii -h 256. (London : Chapman and Hall, Ltd., 
1924.) 185. net.* 

Gurwitsch, Leo. Wissenschaftliche Grundlageii dcr 
Erdolverarbeitung. Zweitc, vermchrte und verbesserte 
Auflage. 8vo. vi-1-3994-4 Tafeln. (Berlin: Julius 
Springer, 1924.) 18 gold marks. 

Heffter, A. Handbuch der experimentellen Pharmako- 
logic. 8 VO. Band ii, 2 : Atropingruppe — Nicotin : 
Coniin, Piperidin, Tmpetidin usw., Cytisin, Lobelin, 
Spartein , Gelsemin - — Quebracho - Alkaloide — Pilocarpin, 
Physostigmin, Arecolin, Jaborandiblatter — Papaveraccen- 
alkaloidc — Kakteenalkaloide — Cannabis (Haschisch) — 
Hydrasti-salkaloidc — Adrenalin und adrenalinverwandte 
Substanzen — - Solanin — Mutterkorn — Digitalisgruppe — 
Phlorhizin — Saponingruppe — Gerbstoffe — Filixgruppe — 
Bittermittel, Cotoin, Aristolochin— Anthrachinonderivate, 
Chrysarobin, Phenolphthalein — Koloquinten (Colocynthin) 
— Elatorin, Podophyllin, Podophyllotoxin, Convolvulin, 
Jalapin (Scammonin), Turpethin, Ipomocin, Gummi- 
Gutti, Cambogiasaurc, Euphorbium, Larchenschwamm, 
Agaricinsaure — Pilzgifte — Ricin : Abrin, Crotin — Bak- 
terientoxine — Ticrische Gifte. Pp. 1280. (Berlin: Julius 
Springer, 1924.) 50 gold marks. 

Hollins, Cecil. The Synthesis of Nitrogen Ring 
Compounds containing a single Hetero-Atom (Nitrogen). 
Cr. 4to. Pp. 423. (London : Ernest Benn, Ltd., 1924.) 
555. net.* 

Kent- Jones, D. W. Modern Cereal Chemistry. 
Demy 8vo. Pp. ix + 324.*^ (Liverpool : The Northern 
Publishing Co., Ltd., 1924.) * 

Korevaar, Ir. Dr. A. Combustion ^n the Gae Pr<\- 
ducer and the Blast Furnace : a New Theory. Demy 
8vo. Pp. xii + 177. (Ixiiihon : Crosby Lockwood and 
Son, 1924.) 15^. net.* 

Liesegang, Raphael Ed. Chemische Reaktionen in 
Gallerten. Zweite Auflage. Roy. 8vo. Pp. 90- (Dresden 
und T^eipzig : Theodor Steinkopff, 1924.) 3 gold 
marks. 

Loeb, Jacques. Eiweisskorper und die Theorie der 
kolloidalen Erscheinungen. Obersetzt von van Eweyk. 8vo. 
Pp. 320. (Berlin : Julius Springer, 1924.) 15 gold 
marks. 


Lucas, E. W., and Stevens, H. B. The Book of 
Receipts : containing a Veterinary Materia Medica, a 
Pharmaceutical Formulary, a Photographic Formulary ; 
together with numerous Chemical and other Tables likely 
to be of Use to Pharmacists and ManniactnreTS. T-weVitYv 
edition. Cr. 8vo. Pp. 473. (London*. 3* 

Churchill, 1924.) los. 6d. net.* 

Mariller, Ch. La carbonisation des bois, lignites et 
tourbes. Roy. 8vo. Pp. xiv+347. (Paris; Libr. 
Dunod, 1924.) 39 francs. 

Mayer, Fritz. Chemie der organischen Farbstoffe. 
Zweite, verbesserte Auflage. Svo. Pp. vii 4- 265. (Berlin: 
Julius Springer, 1924.) 13 gold marks. 

Mecklenburg, Werner. Kurzes r.ehbruch der Chemie. 
Zweite Auflage. Imp. i6mo. Pp. xvi+7Q3. (Braun- 
schweig: F. Vieweg und Sohn, 1924.) 20 gold marks. 

Myddleton, William W. Examples in Chemistry. 
Cr. Svo. Pp. 142. (London: Methuen and Co., Ltd., 
1924.) 3.?. net. 

Oppenheimer, Carl. Die Fermentc und ihre Wir- 
kungen. Nebst einem Sonderkapitel, Physikalische 
Chemie und Kinetik, von Richard Kuhr. Fiinfte, vollig 
neu bearbeitete Auflage. Imp. Svo. Lieferung 2. Pp. 
161-320. (Leipzig: Georg Thieme, 1924.) 1.90 dollars.* 

Ostwald, Wilhelm, und Drucker, Carl, Herausge- 
geben von. Handbuch der allgcmeinen Chemie. Roy. 
8vo. Band 4 : Das Leitvcrmogeii der Losungen. Teil i : 
Allgemeines, Grundlagen der Leitfahigkeitsmessungen, 
Methoden, Elektrolyte und Losungsmittel, Dbcrfiihrungs- 
zahlen, lonenchemie. Von Paul Walden. Pp. ix + 3S3. 

17 marks. Toil 2' und 3: Zahlenwertc des Lcitvermcigens 
in w^sserigen und nichtwasserigen .Losungen ; Folgc- 
rungen, Gesetzmassigkeiten, Anomalien, Anwendungen, 
Von Paul Waldm. Pp. vi + 346 + v -f 397. 47 marks. 

-^Leipzig : Akademische Verlagsgesellschaftm.b.H., 1924.)* 
Otto, P. L'lndustrie des imrfums d'apr^s les theories 
de la chimic modeme : notations et formules, les parfums 
naturels, les parfums artificiels. Deuxi^me Edition, 
revue ct augincnt^e. Roy. Svo. Pp. xliii + 688. (Paris ; 
Libr. Dunod, 1924.) 85 francs. 

Porter, H. C. Coal Carbonization. (American 
Chemical Society Monograph Series.) Med. 8vo. Pp. 
442. (New York : The Chemical Catalog Co., Inr., 
1924.) 6 dollars. 

Redgrave, Gilbert R., and Spackman, Charles. 

Calcareous Cements : their Nature, Manufacture and 
D.ses. Third edition, revised. Med. Svo, Pp. 41 1. 
London : C. Griffin and Co., Ltd., 1924.) 25s. net. 

Schimpf, Henry W. A Systematic Course of Qualita- 
tive Chemical Analysis of Inorganic and Organic Sub- 
stances : with Explanatory Notes. Fourth edition, 
revised by Alfred I. Cone. Med. Svo. Pp. ix+201. 
(New York ; J. Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1924.) 8s. 6 d, net.* 

Schmidt, J. Jahrbuch der organischen Chemie. 
Jahrgang 10: Die Forschungsergebnisse und Fortschritte 
m Jahre 1923. Pp. xvi 1-284. (Stuttgart: Wissen- 
ichaftlichc Verlagsgesellschaft m.b.H., 1924.) 15.50 gold 

marks. 

Thiel, A., Dassler, A., und WUlfken, F. tJber Azo- 
indikatoren vom Typus des Methylgelb, Methylorange 
and Methylrot. (Fortschritte der Chemie, Physik und 
physikalischen Chemie, Band 18, Heft 3.) Roy. Svo. 

Pp. 120. (Berlin : Gebriider Borntraeger, 1924.) gs. ^d.* 
Timm, John A. Charts of the Chemical Reactions 
•f the Common Elements. Gl. 4to. Pp. ix+8i. (New 
York : J. Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1924.) los. net.* 

Treadwell, F. P., Based on the Text of. Analytical 
Chemistry. Translated, enlarged and revised by William 
T. Hall. Med. Svo. Vol. 2 ; Quantitative Analysis. 
Sixth edition. Pp. xiii-f8n. (New York: J. Wiley 
and Sons, Inc. ; London : Chapman and Hall, Ltd., 
1924.) 25s. net.* ^ 

Vogel, J. H., und Schulze, Armin. Carbid und 
Acetylen als Ausgangsmaterial fiir Produkte der chem* 
ischen Industrie. Pp. 130. (T^ipzig ; Otto Spamer, 1924.) 

5 gold marks. 

Wood, T. B. The Chemist^ of Crop Production. 
Second edition. Cr. Svo. Pp. vii + 193. (Tendon : Uni- 
versity Tutorial Press, Ltd., 1924.) 4s. 6d.* 
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Techno!o.<*:y 

Allurousse, . 1 . Maiuu-l du innnVlial-ft‘i rant. Pott Hvo. 
P|>. i-SS. (Paris; J.-P. liaillii'ro cl ills, 102 j.) u francs. 

Haret, II. Manuel dc rubancrie, pa.s.sciiientcric et facet. 
( l>iblioUic<juc j)n)fcssioiiiullc.) I*i^tt <Hv(). Pp. 357. 
(Paris: J.-P. I'•ailllct•c cL fils, lo.!}.) 14 trams.* 

Hell, WilllarTi. Moulding ami oHkm' b'oundry Work. 
(Pia« tital Mauu.ds for I’ractical .Men.) C'r. Hvo, Pp. i2\. 
(Loudon : (‘onsl,d>l(* and (V)., Ltfl., lo-'.j.) \s. (ul. net. 

Beste, 'riieodor. I>i<; Wi rc( Iiuuugspreisc in <ler 
Sclbslkosli-uns lulling imlustricllcr Pelricbc. (PetriebS' 
\virts( hafllit In- Zciifragcu, Heft ’.) Hvo. Pp. Ho. (Pcriin : 
Julius Sj)ringcr, i goki iiiarks. 

Cfoe, Arthur, 'flic Stientilii Prf)im)1 ion of (ias Sales : 
a Ircati.sc u|>ou tin* Org.Mii.sation of (bis 1 )islribution and 
(ias Sales I >e|i.irtm<‘nts. Koy. Kvo, Pp. ViO- (London: 
ICrncst Ik‘un, Ltd., niJ|.) I2.s. noL 

(Irankshaw, W. P. Weaving. (Common Commodities 
and Industries Serii's.) Cr. Hvo. P]>. x ( (London : 

Sir I Pitman ami Sons, Ltd , 3.S. net. 

Kmcle, Fritz. Sinusi<.lief uud ' 1 ‘aiigensrelief in der 
Llektrotc-eiinik. (Sammiung X'ieweg, Heft (xj.) Pj). xo8. 
(lii.iunsLliweig : I*'. Vioweg imd Solin, 4.50 gold 

ma rUs. 

Finkcy, Josef. Die wi.ssensidiaftlichen (irundlageii der 
nassen Lr/aufbereitung. t)bersetzt aus deni TTiigari.schon 
von joliann Poesubay. Hvo. I*p. jHH. (Perlin : Julius 
Springer, io.:|.) (» gold marks. 

Foley, Fdwin. I'lie Pook of Decorative Inirnitnre : its 
Imuiu, Colour ami llistory. 100 Keproductions in full- 
iolour fm similes of- tlravviugs by the Author, and 1000 
text illustrations, z vols, .Med. ,|to. Vol. r. P]). 43Z. 
\’ol. j. Pp. .ft;. (London : T. C. and 1 C. C. Jack, J.td., 
4J.V. net. 

<Jrcaves, Richard Henry, ami Wrighton, Harold. 

Practical Mi« roscopical Metallography. Med. Hvo. Pp, 
X I iJ.T I .*H plates. (London: Chapman and Hall, Ltd., 

I()Z |. ) |().S’. lU't.* 

Karsten, Fritz. Organi.salion uml Lcitung technischer 
Petriebe. Allgemeim' uud spezielle Vorsclililge. Hvo. 
l*p. i/h- (Perlin: Julius Springer, Kjj.p) (.50 gold marks. 

Koehler, Arthur. The Properties and I’ses of Wood. 
J’rciiaretl in the Extension Division of the. University of 
Wiseonsiii. (Ihiiversity of Wisconsin Extension Texts: 
Indnslrial h'dmation Serit's. ) .Veil. Hvo. Pp. xiv 1-354. 
(London : ISfcUraw-Hill Pidilishing Co., Ltd., 1924.) 
I7.S-. (u/. net.* 

Leipnik, F. L. History of French Etching : from 
the Sixteenth Century to tlie Present Day, T^emy 4to. 
l*p. 214. (lamdon : John Lane, Ltd., 1924.) 42s. net. 

MacWilson, John. Pattern - making. (Practical 
Manuals fur Practical Men.) Cr. Hv'o. Pp, 140. (J,ondori ; 
Constable and Co., Ltd., 1924.) 3.s’. 6 d. net, 

Muhlhofcr, Ludwig, /eiehnerischc Tieslimniung von 
Spiegelbewegimgim in Wa.s.sersch kisser n von Wasserkraft- 
anlagen mit unter Druck dnrchllosscnem Zulaufgeriniie. 
Hvo. Pp. 72. (Perlin: Julius Springer, U)24.) 3 gold marks. 

PavlofP, A, CalcuJ du lit de fusion des hauts founicaux. 
Tradiiit par L. Dlougatch. Koy. Hvo. Pp, 17H (Paris: 
Jabr. Dunod, 1924.) 22 francs. 

P6cheux, Hector. JVs metaux et alliages metalliqucs 
industriels : essais inecaniqucs, phy.siqiies et c:himique.s, 
nuHhodes d’e.s.sai, oxercice.s iium^rutues. Pott Hvo, Pp. 
320. (Paris: J.-J 3 . PailHere et fils, (924.) 15 francs. 

Ranchoux, V. T.o forgeron. Pp. 273. (Paris : Leon 
Eyrolles, 1924.) 10 francs. 

Reed, Earl H. Etching : a Practical Treatise, Cr. 
4to. Pp. i(>5. (New York and T.ondon : G. P. Putnam's 
Sons, Ltd., 1924.) 75. Gd. net. 

Searle, Alfred B. Refractory Materials : their Manu- 
facture and Uses. Second edition, revised and enlarged. 
Med. Hvo. Pp. 746. (fauidon : C. Griffin and Co., Ltd., 
192,;.) 425. net. 

Skinner and Co., Thomas, Edited by. Skinner's 
Cotton Trade Directory for 1924 : containing Information 
relating to Cotton Spinning and Manufacturing Companies 
and Firms and to Knit-goods and Lace Concerns ; and a 
Directory of International Cotton Spinning and Manu- 
facturing Companies. 4to. Pp. Ixxx -1-1328. (London: 
T. Skinner and Co., 1924.) 255. net. 


Speed, Harold. The Science and Practici' of Oil 
Painting. (Universal Art Series.) Med. Hvo. *Pp. xii i- 
276. (Lomlon : Chapman and Hall, Ltd., 19-4 ) -i5. net. 

Walker-Tisdale, G. W., and Robinson, Theodore R. 
iVactical Buttermaking : a Treati.se for liutterniakers and 
Students. F'ifth revision. Cr. Hvo. Pp. 143. (London: 
The Swarthmorc Press, 192 f.) 3s. Gd. net. 

Walker-Tisdale, C. W., and Woodnutt, Walter E. 
Practical (‘hec.seinaking ; a General ( 3 uide to the Manu- 
facture of Chee.se. Kevi.sed edition. Cr. Hvo. Pp. 1.98. 
(London : 'Du; Swarthmorc Pro.ss, I9*2 | ) 3 '‘- br/. net. 

Weitenkampf, F. American (haphic Art. Xew edition, 
revised .'iml enlarged. Demy Hvo. Pp. xiv 1 32H i-4(> 
})lates. (Xew York : Tlu* Macmillan Co. ; London : 
Macmillan ami Co., Ltd., 1924.) 2i.s-. net. 

• 

Astronomy 

Busco, P. Les cosmogonies inodernes et la Iheorie de 
la coTinaissance. (Bibliotheque de Philosophic contem- 
poraine.) Hvo. Pp. 436. (Paris: Felix Alcan, 1924.) 
25 francs. 

' McKready, Kelvin (Edgar Gardner Murphy). A Be- 
ginner's Guide to the Stars. Ba.sed on “ A fiegiiiiier’s Star 
Book." Arranged by Maud Kin?; Murphv. (t1. Hvo. 
Pp. V I 86. (New York and London : (L P. Ihitnam’s 
Sons, Ud., 1924.) 5s. net. 

Meteorolog:y^: Geophysics 

Air Ministry : Meteorological O^ice. The Book of 
Normals of Meteorological Elements for the British Isles 
for Periods ending 1915. Roy. Hvo. Section 5 : Monthly 
Xornials of Rainfall. Pp. 223-290. (London : 11 . M. 

Stationery Office, 192 p) 4s.net.* 

Air Ministry ; Meteorological Office. The Observer's 
Primer : being Short Instructions in the Method of taking 
and reporting Readings of Temperature and Rainfall ; 
specially prepared for Meteorological Observers in British 
Crown Colonies. (M.O. 266.) Roy. Hvo. Pp. 13. 

(Lomlon: H.M. vStationery^ Office, 19-^4) bf/. net.* 
KUhlcr, K. Die Elektnzitai der Gewitter. (Sammliing 
Borntraeger, Band 3.) Demy Hvo. Pp. 148. (Berlin : 
Gebriider Borntraeger, 1924.) .[s. gd.* 

Linck, Gottlob. Aufbau des Erdballs. Rede gchalteii 
zur J'cier der akadcmischcn Prcisvertcilung am 21. Juni 
1924. (Jena: Gustav Fischer, 192. f.) i gold mark. 

Marriott, W. Hints to Meteorological Observers. 
Eighth edition, revised by R. Corlcss. Hvo. (London : 
K. Stanford, Ltd., 1924.) 35. 

Geology; Mineralogy 

Chamberlin, Thomas G., and Salisbury, Rollin D. 

Geology. Second edition, revised. Reprinted. 3 \'ols. 
Demy Hvo. VoJ. i : Geologic Processes and thc'ir Results 
Vol. 2 : Earth History ; Genesis-Paleozoic. Vol. 3 : Earth 
History; Mesozoic-Cenozoic. Pp. 704. (London: Joha 
Murray, 1924.) 255. net each. 

Geological Survey, Memoirs of the. Special Reports 
on the Mineral Resources of Great Britain, Vol. 28. 
Refractory Materials: Fireclays — Analyses and Physical 
Tests. By F\ R. Ennos and Alexander Scott. Roy. 
Hvo. Pp. iv 4 84. (Southampton: Ordnance Survey 
Office; T.oiidon : E. Stanford, Ltd., 1924.) net.* 
Geological Survey : England and Wales, Memoirs 
of the. Explanation of Sheets 31H and 333 : The Geology 
of the Country near Brighton and Worthing. By H. J. 
Osborne White. Roy. 8vo. Pp. vi + 114+4 plates. 
35-. Gd, net. Explanation of Sheet 108 : The Geology of 
the Country arvund Flint, Hawarden, and Cacrgwrle. 
By C. B. Wedd and W. B. R. King ; with Contributions 
by G. W. Lamplugh, H. H. THomas, W. C. Simmons and 
T. C. Cantrill. Koy. 8vo. Pp. viii 4222 4-6 plates. 
6 s. Gd. net. (Southampton : Ordnance Survey Office ; 
London : E. Stanford, Ltd., 1924.)* 

Geological Survey of Ireland,, Memoirs of the. The 
Geology of the Ballycastle Coalfield, Co. Antrim. By 
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(T.ondon : (Gay and Hancock, Ltd., 1923.) j.s. Gd. net. 
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Lehncr, W. Die lilrobcrung der Alpeii. 4to. Pi>. 
xi4'727. (.Miinchen : llochalpen Verlag, 1924.) 

Lewin, Evans. Africa. (Certificate Geographies.) Cr. 
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South Australia, issued by the British Science Guild, 
South Australian Branch.) Pp. ii + 133-270. (Adelaide: 
R. E. E. Rogers, 1924.) 45.* 

Koorders, S. H. Exkursionsllora von Java, umfasscnd 
die Blutenpllanzen. Vierter Band ; Atlas. Abtcilung 4 
(2 Hcftc) : Familie 50-64. Herausgegeben von A. 
Koorders-Schumacher. (Jena: Gustav Fischer, 1924.) 

8 gold marks. 

Kunstler, J., ct Prfevost, Fred. I-a mati6re vivante : 
organisations et diff^rcnciations, origines de la vie, colloi’dcs 
ct mitochondries. DemySvo. Pp. 253. (Paris: Masson 
etCie, 1924.) 18 francs.* 

Lepeschkin, W. Kolloidchemic des Protoplasmas. 
(Monographien aus dem Gesamtgebict dcr*Physiologic der 
Pflauzcn und Tierc, Baud 7.) Demy 8vo. Pp. xi + 22S. 
(Berlin: Julius Springer, 1924.) 9 gold marks.* 

Lopp, William T. White Sox : the Story of the 
Reindeer in Alaska. (Animal Life Series. ) Cr. 8vo. Pp. 
76. (Ivondon, Calcutta and Sydney : G. G. Harrap and 
Co., Ltd., 1924.) 25. 6d. net. 

Lyell, Denis D. The African Elephant and its Hunters. 
Med. 8vo. Pp. 221. (London : Heath Cranton, Ltd., 
1924.) 105. 6 d. net. 

Meisenheimer, Johannes. Expcrimentellc Sludien 
zur Soma- und GeschlechtsdifferenzicTung. Drifter Bei- 
trag : Die Vererbung von Art- und Geschlechtsmcrkmalen 
bei Biston-Artkreuzungen. (Sonderabdruck aus zoolo- 
gischen Jahrbtichem, Band 41 : Abteilung fiir allgemcine 
Zoologie und Physiologie. ) (Jena: Gustav Fischer, 1924.) 

6 gold marks. 

Michaelis, P. Blulenmorphologischc Untersuchungen 
an den Euphorbiaceen. Unter besondcrer Beriicksichtigung 
der Phylogenic der Angiospermenbliito. (Botanische 
Abhandlungen, Heft 3.) Roy. 8vo. Pp. 150441 Tafeln. 
(Jena : Gustav Fischer, 1924.) 16 goUl marks. 

Ministry of Agriculture and Fisheries, hlsheries 
Investigations. Series 2, Vol. 7, No. 2, 1924 : Rc])ort on 
Exploratory Voyages to Lousy Bank and Adjacent Areas. 
By E. L. Pawscy and F. M. Davis. Imp. 8vo. Pp. 
22+2 charts. (London: H.M. Stationery Office, 1924.) 
35. net.* 

Ministry of Agriculture and Fisheries. Fisheries 
Investigations. Scries 2, Vol. 6, No. 4, 1924 : An Account 
of Investigations into the Cause or Causes of the Unusual 
Mortality among Oysters in English Oyster Beds during 
1920 and 1921. Part 2 : Chemical Reports, (i) by George 
Stubbs, Andrew More and John Ralph Nicholls, and (2) 
by O. L. Brady ; Bacteriological Reports, by J. Eyre ; 
Report on Field Work, by F. S. Wright ; Biological In- 
vestigations, by J. H. Orton ; Recommendations as to 
Further Research, by J. H. Orton. Imp. 8vo. Pp. 69. 
(London : H.M. Stationery Office, 1924.) 75. Gd. 

pet.* 

Mockler-Ferryman, Lt.-Gol. A. F. The Life Story 
of a Tiger. Cr. 8vo. Pp. 257. (London : A. and C. 
Black, Ltd., 1924.) 25. 6 d. net. 

Nuttall, G. Glarke. Trees and How they Grow. 
New edition. Post 8vo. Pp. xi + 184+70 plates. 
(London, New York, Toronto and Melbourne : Cassell 
and Co., Ltd., 1923.) 75. 6d. net.* 

Percival, A. Blayney. A Game Ranger’s Notebook. 
Edited by E. D. Cuming. Med. 8vo. Pp. xvii+369. 
(Ix>ndon: J. Nisbet and Co., Ltd., 1924.) 185. net. 

Russell, E. S. The Study of Living Things : Pfole- 
gomena to a Functional Biology. Cr. 8vo. Pp. xx + 139. 
(London : Methuen and Co., T-td., 1924.) 55. net.* 

Simpson, Jas. J. Chats on British Mammals : 
Ungulates, Carnivores, and Tnsectivorcs. Cr. 8vo. Pp. 
122 +4 plates. (Ivondon : The Sheldon Pre.ss ; New York 
and Toronto : The Macmillan Co., 1924.) 25. 6J. net.* 
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Stapf, O., lulileci by. Curtis's Botanical Magazine. 
K(iy. Svo. Vol. Purl 4. Plates 9013-9023 4- text. 

(r.(mflun : 11 . !•'. and (r. Witherby, 1924.) 17s. 6i..net.* 

7 'homson, E. M. and J. M. Animals we Know. 410. 
(London : Nelson and Sons, Ltd. ,‘1924.) ys. bd.'nct. , 

Weed, Cllarence M., and Dearborn, Ned. Birds in 
1-beir Kclalions to Man : a Manual of, Kconornic Ornitho- 
lojiv f(;r the Pniled Slates and Canada. Third edition, 
revised. !•!.>: Cr. Svo. J*]). viii f4J4 t- 18 plates. (Phila- 
delphia and J.oiKlon : J.JL Lippincott Co., 1924.) 155. 

lift.* 

Westell, W. Percival. The Voung Observer’s Hand- 
l)Of)k : an Inlrodiielion to All-round Xature Study for 
P.oys and tiirls. Demy 8vo. Pp. 321. (London; A. M. 
lMhl])ot, Ltd., 192 |.) ps. ()d. net. 


Horticulture : Forestry : Agriculture 

Albrecht, Gerhard, '.ur Krisis der J.andwirtschaft. 
(Jena : C.uslav Id.sehcr, 19-54.) 2, pj gold marks. 

Bonnet, J. J.’olivier et les produits do I'olivicr. Cr. 
8vo. Pp. 3 1 2. (I^aris : J.-B. Jkulliere et ids. 1924.) 

I I fraiK's. 

Carver, Thomas Nixon. IClements of Rural Era- 
nomi( s. Cr. iSvo. Pp. v 20(>. (Boston and Loudon: 
*(iinn and t'o., 1024.) 75. net.* 

Corrie, Frank Ewart. 1 'ho Mineral Xceds of Farm 
Stoek : with Sjieeial Reference to the Supjdy of Lime and 
Phosphorus to Animals. Revised edition. Demy 8vo. 
Pp- (London : British (dues and Chemicals, I.td., 

1924.) (iialis.* 

Drummle, A. C. Practical 1 ^'orcstry ; from a Work- 
man’s Ikiintof View. Demy 8v'o, Pp. xii + 3|o. (London : 
(J. Roiitledge. and Sons, J.td., 1924.) ys. bd. net.* 

Finlay, G. F. .Recmit Developments in Cattle Breed- 
ing. Med. <Svo. pp. 02. (Kdinburgli and London ; 
Oliver and Boyd. i92.|.) 2s. bd. net. 

Gehrs, John H, Soils and Crops, [.arge C'r. 8vo. 
Pp. viii [ 4j,|. (NttwA’ork: Tlu* Macmillan Co. ; J^ondon : 
Macmillan and Co., Ltd., i92.p) bs. bd. net.* 

Law, Ernest. Shakes] lea re’s Carden, Stratford-u])on- 
Avon. Demy Svo. pp. 34. (Oxford: il Blackwell, 
102 |.) 2.S. (}d. net. 

JVIcMUlen, Wheeler. The Farming Fever. C'r. 8vo, 
P|>. i(»<S. (NVw York and London: 1). .Vppkiton and Co., 
i<)2.].) bs. net. 

Morton, J, W. Commereial Strawberry Culture. 
Demy Svo. pp. ^s. (Loudon : JOrnest Benn, Ltd., i<jl2|,) 
2s. (id. net. 

Sanders, T. W. Ro.ses and their Cultivation. Revised 
edition. D(*my 8vo. P\y. 220. (London: W, H. and 
L. ('olhngridge, T924.) 7.S. bd. net. 

Sanders, T. W., and Lansdell, J. (irajies, TVaches, 
Melons, and I low to (irow Them: their History, (adturc. 
Management and Projingation. Demy 8vo. Pp. 150. 
(London : \V. IL aiul L. Collingridge, 192.].) ^s. net. 

Tinley, Georj^e F., Humphreys, Thomas, and 
Irving, William. Colour IManuiiig of the (warden. With 
300 drawings in colour by Miss M. Walters An.son. Demy 
4to. P]). XXXV 4 288. (London; T. C. and E..C. lack. 
Ltd., I92.j.) 425. net. 

Toovey, T, W. Commercial Poultry Farming: a 
Description of the i'A-olutioiiary Progress of the King's 
l>angley Poultry Farm and its Management. Third edition, 
containing a vSujiplementary Chapter, Cr. cSvo. Pp. 15O. 
(London : Crosby Lockwood aiuI Son, 192.].) bs. net 
^ Waters, Henry Jackson. Ks.sentials of the New 
Agriculture. Cr. 8vo. I’p. viii f «549. (Boston and 
London: C.inn and Co., 192.1.) ys. bd. net.* 


Anatomy: Physiology 

Beitzkc, H. raschenbuch der pathologisch-histo- 
logCsi'heii I iitersucliungsniethoden. /weite, neubearbeitetc 
und vermehrtc AuHage. 8vo. Pp. 77. (Wien : fiilius 
Springer, 1924.) 2.20 gold marks. 

T Hermann. Anatomic des Men.schen : ein 

Lehrbueh fur Studierende und Arzte. In drei Banden. 
J<oy. 8 v7) Band 2 : Eingeweide (Einschliesslich pcripherc 
hpitnngsbahm-n. Toil ,). Pp. 705. (Berlin F Julius 
Springer. 1924.) 1 8 gold marks. 


Child, Charles M. Physiological Foundations of 
Behavior. Domy Svo. Pp. xiii 4- 330. (Nei^ York : 
TIenry Holt and Co., 1924.) 5 dollars.* 

Deutschen Zentralausschuss ftir die Aif^landshilfc 
E. V. durch dessen arztlichen Beirat, Herausgegeben 
yom. Crosse und Gewicht der Schulkinder nnd aiidere 
Grundlagcn fiir die Ernahrungsfursorge. Neubearbeitung 
der “ Praktischen Winkc fiir den mustemden Arzt ” fiir 
den (icbrauch der bei der amerikanisch-deutschen Kindcr- 
speisung (f^uilkerspeisung) bcSchaftigten Arztc (i August 
1921). Imp. Svo. Pp. 80. (Berlin: Vcrlag fiir Politik 
und Wirlschaft, 1924.) 2 marks.* : 

Jordan, Harvey Ernest. A Text-book of Histology. 
Third edition. Med. Svo. Pp. xxviii4-857. (New York 
and London : D. Appleton and Co., 1924.) 235. net. 

Lipsghiitz, Alexander. The Internal Sk'retions of 
the Sf‘x (ilancls : the Problem of tlie “ Puberty Gland.” 
Demy Svo. P]). xviii I- 513. (Cambridge : Vv. Heffer 
and Sons, Ltd. ; Ixindon : Simpkin, Marsliall and Co., 
Ltd. ; Baltimore, Md. : Williams and Wilkins Co., 1924.) 
215 . net.* 

Matisse, Georges. I.e monvement scientiiiqiu^ con- 
hunporain cn France. (('ollection Payot.) Pott Svo. 
Tome 2: f.es sciences physiologic4i^\s. Pp. 133. (Paris: 
Payot ct C'ic, J 924.) 3 francs. 

Strangeways, T. S. P. Technique of Tissue (hilture 
“in Vitro.” Demy Svo. Pp. xii 1 80. (London: W. 
Hcfler and Sons, I.td. ; London ; Simpkin, Marshall and 
Co., Ltd., 1924.) 7s. bd. nc^* 

Strangeways, T. S. P. Tissue Culture in relation to 
Growth and Differentiation. Cr. Svo. Pp. x 4- 30 4- 4 
plates. (London : W. Heller and Sons, Ltd. ; I.ondon : 
Simpkin, Marshall and Co., Ltd., 1924.) 3s. net.* 

Weil, Arthur. 'J'he Intdrnal Secretions ; for the Use 
of Students and Physicians. AuUiorized Translation 4 k 
the third German edition by Jacob Gutman. Demy Svo. 
Pp. xviii 4-287. (London: G. Allen and I'nwin, Ltd., 
1924.) 185. net.* 

Wilder, I, W. Laboratory Studies in Mammalian 
Anatomy. Second edition, revised. Svo. Pj). viii 4- 137. 
(Pliiladeiphia : P. BlakistcJn’s Son and Co., rt)24.) 2 

dollars. 

Winterstein, Hans, Herausgegeben von. Handbuch 
dor vergleichenden Physiologic. Zweiter Band : l^hysio- 
logic dcs StolTwcchsels. Zweite Hillfte. (Jtnia : Gustav 
Fischer, 1924.) 23 gold marks. 


Anthropologry : Archeeology 

Baikie, Rev. James. Wonder Tales of the Ancient 
World. Cr. Svo. Pp. 256. (London : A. and C. Black, 
I.td., 1924.) 35. bd. net. 

British Empire. Historical Atlas of the British 
Empire. Demy 4to. Pp. 20. (London : Macmillan 
and Co., Ltd., 1924.) is.* 

Brown, J. Macmillan. The Riddle of the Pacific. 
Roy. Svo. P]). xii 4 312 i-()8 plates. (London : T. Fisher 
Unwin, Ltd., 1924.) 305. net.* 

Dornan, S. S. Pygmies and Bushmen of the Kalahari : 
an Account of the Hunting Tribes inhabiting the great 
Aritl Plateau of the Kalahari Desert, their ])recarious 
Manner of Living, their Habits, Customs ami Jkdiefs ; 
with some reference to Bu.shmen Art, both (.‘arly and of 
recent date, and to the neighbouring African Tribes. 
Demy Svo. Pp. 3184-16 plates. (London: Seeley, 
Service and Co., Ltd., 1925.) 215. net.* 

Enthoven, R. E. The Folklore of Bombay. Demy 
Svo. Pp. 353. (Oxford : Clarendon Press ; London : 
(.Oxford University Press, 1924.) 145. net.* 

« Goodrich-Freer, A. (Mrs. H. H. Sjioer). Arabs in 
Tent and Town : an Intimate Account of the Family 
Life of the Arabs of Syria. Demy Svo. Pp. 325. 
(London : Seeley, Service and Co., Ltd., 1924.) 215. net. 

Heard, Gerald. Narci.ssus : an Anatomy of Clothes. 
(To-day and To-morrow Scries.) v Pott Svo. Pp. 136. 
(London : Kegan Paul and Co., Ltd. ; New York : E. P. 
Dutton and Co., 1924.) 2s. bd. net.* 

Hewlett, J. H. (jffa’s Dyke. Demy Svo. Pp. 32 4-8 
plates. (London : Simpkin, Marshall and Co., Ltd., 1924.) 
35. bd. net.* ^ 
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Kidder, Alfred Vincent. An Introduction to the 
Study of South-Western Archaeology : with a Preliminary' 
Account of the Excavations at Pecos. (Published for 
the DepaAinent of Archaeology, Phillips Academy, 
Andover, Massachusetts.) Imp. 8vo. Pp. vii + 151+50 
plates. (New Haven : Yale University Press ; T.ond6n r 
Oxford University Press, 1924.) 20s.net.* 

Nordenskidld, Erland. The Ethnography of South 
America seen from Mojos in Bolivia. (Comparative 
Ethnographical Studies, 3.)' Med. 8vo. I^). vi+254 + 
30 maps. (London : Oxford University Press. 1924.! 
i8s.;6cf. net.* 

Ordnance Survey. Map of Poman Britain. Scale 
16 miles to I inch. Pp. 8 \ map. (Southampton : 
Ordnance Survey Office; London: E. Staiiford. Ltd., 
1924.) net.* 

Petrie, Sir W. M. Flinders. A History of*F.gypt 
during the XVlltli and XVTllth Dynasties. SevtMith 
edition, revised. Cr. 8vo. Pp. 407. (London : Methuen 
and Co., Ltd., 1024.) 9?. net. 

Reid, R. W. Illustrated Catalogue of Specimens from 
Prehistoric Interments found in the North- East of Scot- 
land and ]>reserved in the Anthropological Museum, 
Marischal College, University of Aberdeen. Pp. 50 i- 2 
maps. (Aberdeen : iffiiversity Press, 192 p) * 

•Reisner, George Andrew; Fisher, Clarence Stanley; 
Lyon, David (jOrdon . Harvard Excavations at Samaria, 
1908-1910. Vol. T. Imp. 4to. Pp. xxxi-f-^17. Vol. 2. 
Med. folio. Pp. xxii -f 16 plaj^s -f- 90 plates. (Cambridge, 
IVlass. : Harvard University Press ; T.ondon : Oxford 
University Press, 1924.) i68.s\ net. 

Smith, G. Elliot. Egyptian ^tummies. I.argc Post 
4to. Pp. 190 105 plates. (J.ondon : G. Allen and 
Unwin, Ltd., 1924.) 25.S. net.'* 

Stevens, Frank. Stonehenge, To-day and Yesterday. 
Cr. 8vo. Pp. 90. (London : H.M. Stationery Office.) 
6 (1, net. 

Waddell, L. A. The Phoenician Origin of Britons, 
Scots and Anglo-Saxons : discovered by Pliauiician and 
Sumerian Inscriptions in Britain, by Pre-Koman Briton 
Coins and a Mass of new History. Demy Svo, Pp. 
(London : William.s and Norgate, I.td., 192^.) 155. net. 


Philosophy : Psychology 

I Aristotelian Society. Supplementary Vol. 4 : Con- 
cepts of Continuity. The Papers and Symposia for 
Disc:ii.ssion at the XIVth Joint Session of the Aristotelian 
Society and the Mind Association, at University College, 
Reading, July iith-i.;th, 1924. Demy Svo. Pp. vi -f-240. 
(London : Williams and Norgate, Ltd., 1924.) 155. net.* 

Bousiield, W. R. A Neglected Complex and its 
K(datiou to Freudian I’sychology. Demy Svo. Pp. 
vii + iif). (London: Kegan Paul and Co., l.td. ; New 
York: E. P. Dutton and Co., 1924.) 4s. Od. net.* 

Brown, William, Edited by. Psychology and the 
Sciences. With Contributions by J. S. Haldane, Jt. R. 
Marett, F. C. S. Schiller, L. P. Jacks, A. E. J, Rawlinson, 
M. W. Kealiiigo, William Brown, T. W. Mitchell. Cr. Svo. 
Pp. vii-i-184. (London: A. and C. Black, Ltd., 1924.) 
7.S'. 6d. net.* 

Constable, F. C. The Divine Law of Human Being. 
Demy Svo. Pp. vi-f282. (London: Kegan Paul and 
Co., Ltd.; New York: E. P. Dutton and Co., 1924.) 
75. 6d. net.* 

Hesnard, A. La relativitc de la con.scicnce de soi : 
introduction a la psychologic clini(iuc. (Biblioth^que de 
Philosophic contemporaine.) Fcap. Svo. Pj). xviH-i44. 
(Paris : Ffdix Alcan, 192.;.) 8 francs. , ^ 

Hilger, W. Die Hypnose und die Suggestion : ilv* 
Wesen, ihre Wirkungsweise und ihre Bedeutiing und 
Stellung untcr den Hcilmitteln. Zweite, neubearbeitete 
Auflage. (Jena : Gustav Fischer, 1924.) 8 gold marks. 

James, william, ittudes et r6flcxions d'un psychiste. 
Svo. Pp. 300. (Pari§ : Payot et Cie, 1924.) 15 francs. 

Lafargue et Allendy. La psychanalyse et les ndvroses. 
Svo. Pp. 300. (Paris: Payot et Cie, 1924.) 15 francs. 

Laird, John. The Idea of the Soul. (Library of 
Philosophy and Religion.) Gl. 8vo. Pp. 200. (London: 
Hodder and Stoughton, Ltd., 1924.) 5s. net. 


Levine, Israel. Reason and Morals : an Enquiry into 
the First Principles of Ethics. Cr. Svo. Pp. xi h- 1 77. 
(Glasgow : MacLehosc, Jackson and Co. ; London : 
Simpkin, Mar.sliaU and Co., Ltd., 1924.) Os. net.* 

Marden, Orison Swett. The Conquest of Worry. 

Cr. Svo. Pp. viii -1-328. (London: W. Rider and Son, 
Ltd., 1024.) 5s. net. 

Meredith, Ghrlstabel M. The Psychology of the Free 
Child. Cr. Svo. Pp. v-h2i2. (London. Bombay and 
Sydney: Constable and Co.. Ltd., J924.) 54-. net. 

Patten, G. J. The Passing of the Phantoms : a Study 
of Twohitionary Psychology and Morals. Pott Svo. Pp. 

05 ■+ 4 plates. (Tmndon : Kegan Paul and Co,, Ltd. ; 

New York : \i. P. Dutton and Co., 1924.) 2s. 6d. net.* 

Pear, T. H. Skill in Work and Play. Cr. S\a), Pp. 
107. (Ixmdon ; Methuen and Co.. Ltd.! 1*124.) net.* 
Ralph, Joseph. Coiuvais-toi toV-wxtmc pav \;\ 
analyse. 8vo. Py-). 2S5. *. C.\c, 

TO francs. 

Rivers, W. H. R. InsUuct aivd the V uccmsc.uu\ft *. a 
CTmtribution to a Biological Theory of tlu*. Psycho-neuroses. 
Second edition, reprinted. Demy Svo. Pp. 2S3. fCain- 
bridge : At the University Press, 1924.) ys. 6d. n(^t. 

Robinson, Daniel Sommer. The Principles of Kcason- 
ing : an Introduction to Logic and Scientific Method. 
Demy 8vo. Pp. xviii -f-390. (New York and London : 
D. A])plcton aufl Co., 1924.) 104. 6f/. net. 

Sageret, Jules, revolution pliiIosopIii<|iie et la 

science : Bergson, ICinstein, La Danter. J.-H. Rosny ahie. 
(Non velle collection sc h'litiftque.) Gl. Svo. (Paris: Felix 
Alcan, 1924.) 10 francs. 

Sapper, Karl. Das Flement dei Wirklichkcit und 
die Welt dcr Erfahrung : Grundlinien eincr antliro])o- 
zentrischeii Natur})lulusophie. Demy Svo. Pp. xv 1 251. 
(Mimchen : C. H. Beek.sche Vcrlagsbuchhandlung, 192 |.) 

6 gold marks.* 

Schiller, F. G. S. Tantalus, or the 1 ^'utiire of .Man. 
(To-day and To-morrow vSeries.) Jk>tt Svo. Pp. 72. 
(London: Kegan Paul and Co., Ltd., 192 (.) Js. od. net.* 
Scott, J. W. Kant on the Moral T.ife : an Exposition 
on Kant's “ (irundlegung." Demy Svo. Pp. viii i-iSj. 
(London : A. and C. Black, T.td., 192;.) J04. net.* 

Taylor, Margaret E. J. (jreck Philosophy : an Intro- 
duction. (The World’s Manuals.) Cr. Svo. J’]). 143. 
(JvOndon : Oxford University J^ress, 1924.) 24. Od. n(*l.* 

Trldon, Andr6. Psycho-analysis and Man's Un- 
conscious Motives. Cr. Svo. Pp. 21O. (London : Breii- 
taiw^. Ltd., 1924.) 7s. Od. net. 

Ward, Stephen. Ethics : an Historical Introduction. 
(The World’s Manuals.) Cr. Svo. Pp. 9^^. (London : 
Oxford University Press, 1924.) 2s. Od. net.* 

Westaway, F. W. Scientific Method : its Philo.sophical 
Basis and its Modes of A];plication. TJiird editioji, with 
new Applications. Cr. Svo. Pp. xxii -1-.15O. (London, 
Glasgow and Bombay : Blackio and Son, l.td., 1924.) 

104 . Od. net.* 

Bacteriologry : Hyg^iene 

De Forest, Gharles M. Hygiene for Suct:(\ss. Svo. 

Pp. .JO. (London, Calcutta and Sydney : (i. (i. Harrap 
and Co., Ltd., 1924.) 24. Od. net. 

Gardner, Mary Sewall. Public Health Nursing. 
Second edition, completely revi.sed. Demy Svo. Pp. 

XV -1-432. (New York: The Macmillan Co.; London: 
MacmilDn and Co., Ltd., 1923.) 14s. net. 

Ghosh, Birendra Nath. A Treatise on Hygiene and 
Public Health : with Special Reference to the Tropics. 
Fifth edition. Cr. Svo. Pp. xvi -1-580. (Calcutta: Hilton 
and Co. ; London : Simpkin, Marshall and Co., Ltd., 1924.) 

94. Od. net. 

Stich , G . 1 lakteriologic und Sterilisation im Apotheken- 
betriebe : init eingehender Berucksichtigung der Her- 
stcllung stcrilcr Losuiigcn in Ampullcn. Vierte, yerbesserte 
und vermehrte Auliage. Svo. Pp. 320. (Berlin: Ji^lius 
Springer, 1924.) lO gold marks. 

Medicine: 5urg:ery 

Anderschon, H. W. Cancer : its Causes, Prevention, 
and Cure. Cr. Svo. Pp. 95. (I^ondon : The C. W^ 
Daniel Co., 1924.) 24. Od. net. 
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Ballantyne, J. W., and Goodall, Alexander, Edited 
by. JCiK \ chjp.Tdia Mcdica. Roy. 8vo. Vol. 12 : Skin 
to Tii])ejrnlosis. Stjcond edition, revised. Pp. viii } 769. 
(Kdiiibur^h : (ireen and Son, Ltd., 1924.) net. 

Bundler, S. Wyllis. Medical Gynecology. New 
(fourth) edition. Roy. 8vo. Pp. 930. (Philadelphia and 
l.oinlon : \V. B. Saunders Co., Ltd., 1924.) 405. net. 

Bauer, Julius. Die konstitutionellc Disposition zu 
imiereii Krankheitcn. l^ritie, vermclirte und verbcs.serte 
Aulla^ti. Pp. 806. (Berlin: Julius Springer, 1924.) 
p) gold marks. 

Bauer, Julius, llerausgcgcben von. Konstitutions- 
l)athologie in den medizinischen Spczialwissenscliaften. 
Ileft I : Kinderhcilkunde. Von Richard Lederer. Pp. 
107. (Berlin : Julius Springer, 1924.) 6.90 gold marks. 

Beaumont, G. E., and Dodds, £. G. Recent Advances 
in Medicine : Clinical, Laboratory, Therapeutic. Ex. Cr, 
8v(). Pp. xii+292. (London : J. and A. Churchill, 1924.) 
lo.s*. 6 f 7 . net.* 

B6gouln, Duval, Gosset, Jeanbrau, Lec^ne, Le- 
normant, Proust, Tixier et Bourgeois. Precis de 
pathologic chirurgicale. Quatri^me Edition entidrement 
revue. Tome 1 : Pathologie chirurgicale et generate; 
maladies generates des tissus ; erSne et rachis. Pp. 
1173. Tome 2 : Tete, cou, thorax. Pp.' 1128. Tome 
3 : Ctlandes mammaires, abdomen, appareil genital de 
rhomme. Pp. 953. Tome 4 : Organcs genito-urinaires, 
fractures et luxations, affections des membres. Pp. 
1256. (Paris : Masson et Cic, 1924.) 30 francs each vol. 

Berkeley, Gomyns, Under the direction of. Diseases 
of Women. Third edition. By Ten Teachers. Pp. 641. 
(J-ondon : E. Arnold and Co.", 1924.) 24s. net. 

Bland -Sutton, Sir John. Orations and Addresses. 
Fcap. 4to. Pp. xii 4-161. (London: W. Heinemann 
(Medical Books), Ltd., 1924.) 105. (id. net. 

Boxwell, William, and Purser, F. C. An Intro- 
duction to the Practice of Medicine. Roy. 8vo. Pp. 
905. (London ; Bailli6re, Tindall and Cox ; Dublin : 
The Talbot Press, Ltd., 1924.) 30s. net. 

Brin, L., et Legrain, P. T-e bismuth dans le traite- 
ment de la syphilis. 8vo. Pp. 96. (Paris : Gaston 
Doin, 1924.) 6 francs. 

Brown, W. Langdon. Physiological Principles in 
Treatment. Fifth edition, revised. Cr, 8vo. Pp. viii + 51 1. 
(Loudon : Bailliere, Tindall and Cox, 1924.) 105. 6 d. net. 

Bruce, W. Ironside. A System of Radiography : 
with an Atlas of the Normal. Second edition, revised by 
J. Magnus Redding. Oblong Imp. 4to. Pp. xii498 4- 
197 plates. (London : H. K. I-cwis and Co., Ltd., 1924.) 
30s. net. 

Bruck, G., Jacobsthal, £., Kafka, V., und 
Zeissier, J. Handbuch dcr Serodiagnose der Syphilis. 
Ifcrausgegcbeii von Carl Bruck. Zweite, neubearbeitete 
und vermehrte Aurtage. Pp. viii +546. (Berlin und 
Wien ; Julius Springer, 1924.) 30 gold marks. 

Bur ridge, H. A. An Introduction to Forensic 
Medicine : for Medical Students and Practitioners. Cr. 
8vo. T'p. 47 J. (London: H. K. I.e\vis and Co., Ltd., 
1924.) Tos. (id. net. 

Cameron, Hector Charles. The Nervous Child. 
(Oxford Medical Publications.) Third edition. Cr. 8vo. 
Pp. 242 -f 8 plates. (London: Oxford University Press, 
1924.) 7s. (id. net. 

Campbell, Harry. Fundamental Principles in Treat- 
ment. Cr. 8 VO. Pp. viii + 477. (London: .Bailliere, 
Tindall and Cox, 1924.) los. bd. net. 

Garless, Albert. Manual of Surgery for Students 
and Practitioners. Eleventh edition, revised. Demy 
8vo. Pp. xii 1-1570 + 17 plates. (London: Baillidrc, 
Tindall and Cox, 1924.) 30s. net. 

Garmalt- Jones, D. W. Organic Substances, Sera 
and Vaccines in Physiological Therapeutics. Pp. 395. 
(T.ondon : W. Heinemann (Medical Books), I.td., 1924.) 
15s. net. 

Gbllin, Andr6. Les enfants norveux : diagnostic, 
pronostic, aptitudes. Cr. 8vo. Pp. 150, (Paris : J.-B. 
Bailliere et Ills, 1924.) 6 francs. 

Corwin, E. H. Lewlnskl, Edited by. The Hospital 
Situation in Greater New York. Roy. 8vo. Pp. 356. 
(New York and London : G. P. Putnam's Sons, T.td., 
1924.) 255. net. 


Craig, Frank A., Edited by. Diseases of Middle Life. 
The Prevention, Recognition, and Treatment of the Morbid 
Processes of Special Significance in this Critical Life 
Period. Compri.sing 22 original articles By various 
eminent authorities. In 2 vols. Pp. 1871. (Philadelphia: 
F. A. Davis Co., 1924.) 15 dollars. 

Culpin, Millais. The Nervous Patient. With a 
chapter on the Major Psychoses by Stanford Read, and 
on Eye Symptoms by W. S. Inman. Demy 8vo. Pp. 
313. (Tvondon : H. K. Lewis and Co., Ltd., 1924 ) 
los. (id. net. 

Dawson, W, S. Aids to Psycliiatry. I'cup. 8vo. 
Pp- 3 ^ 7 * (London ; Bailliere, 'I'indall and Cox, 1924.) 
4s. (id. net. 

Duval, Pierre ; Roux, Jean- Charles ; ct B^cl^rc, 
Henri ^ ^Itudes mcdico-radio-chirnrgicales sur le duo- 
denum. 8vo. Pp. 264. (Paris: Ma.sson et Cie, 1924.) 

35 francs. 

Einhom, Max. Die Duodenalsonde und ihre Anwen- 
dungsmoglichkeit. Deutsche Dbersetzung von Lillie 
Oberworth. DemySvo. Pp. viii + 151. (Leipzig: Georg 
Thieme, 1924.) 1.20 dollars. 

Far Eastern Association of Tropical Medicine. 
Transactions of the Fifth Biennial Congress held at 
' Singapore, 1923. Edited by the Hon. A. L. Hoops and 
J. W. Scharff. Cr. 4to. Pp. xx + 974 + 86 plates. 
(London : J. Bale, Sons and Danielsson, Ltd., 1924. ) 
405.net.* 

Finger, Ernst. Die Gesc^echtskrankheiten als Staats- 
gefahr und die Wege zu inrer Bektopfung. (Abhand- 
lungen aus dem Gesamtgebiet der Medizin.) 8vo. Pp. 
69. (Wien : Julius Springer, 1924.) 1.70 gold marks. 

Finkelstein, H., Galewsky, £., und Halberstaedter, 
L., Herausgegeben von. Hautkrankheiten und Syphilis 
im Sauglings- und Kindesalter : ein Atlas. Zweite, 
vermehrte und verbesserte Auflage. Imp. 8vo. Pp. 80 
. +64 Tafeln. (Berlin und Wien : Julius Springer, 1924 ) 

36 gold marks. 

Foxworthy, Frank W., Edited by. Life Insurance 
Examination. Roy. 8vo. I^. 738. (London : Henry 
Kimpton, 1924.) 455. net. 

Fraser, Donald. Clinical Studies in Epilepsy : com- 
posed of Clinical Notes on some Epilepsies as bearing on 
the Pathogenesis of Idiopathic Epilepsy. Cr. 8vo. Pp. 243. 
(Edinburgh: E. and S. Livingstone, 1924.) 7s. 6 d. net. 

Glingar, Alois. Die Endoskopie der mannlichcn 
Harnrohre. Mit einer Einfuhrung von V. Blum. 8vo. 
Pp. 72 + 4 Tafeln. (Wien: Julius Springer, 1924.) 5.70 

gold marks. 

Gour, Andrew A. The Therapeutics of Activity. 
8vo. (London : Methuen and Co., Ltd., 1924.) 155. 

net. 

Haig, Harold A. An Introduction to the Histology 
of Tumours. Demy 8vo. Pp. 135+10 plates. (London : 
Henry Kimpton, 1924.) 75. 6 d. net. 

Harrison, L. W. Modern Diagnosis and Treatment 
of Syphilis, Chancroid and Gonorrhoea. (Modern Mcdicfil 
Monographs.) Demy 8vo. Pp. viii + 167. (London, 
Bombay and Sydney; Constable and Co., Ltd., 1924.) 
los. bd. net.* 

Harrop, George A. Management of Diabetes : Treat- 
ment by Dietary Regulation and the Use of Insulin. A 
Manual for Physicians and Nurses based on the Course of 
Instruction given at the Presbyterian Hospital, New York. 
Demy 8vo. Pp. xiii + 176. (New York; Paul B. Hoeber, 
Inc., 1924.) ^2 dollars net. 

Hindes, Gwendolen. Materia Medica and Pharma- 
ecology for Nurses. Gl. 8vo. Pp. 166. (London ; Scien- 
tific Press, Ltd., 1924.) 35. 6 d. net. 

^ Hinselmann, JBans, Herausgegeben von. Die Eklamp- 
sie. Sup. Roy. 8vo. Pp. vi+952+13 Tafeln. (Bonn: 
Friedrich Cohen, 1924.) 

Hobday, Frederick T. G. Surgical Diseases of the 
Dog and Cat. With chapters on Anaesthetics and 
Obstetrics. Third edition, revised and enlarged. Demy 
8 VO.* Pp. 447. (London : Baillidre, Tindall and Cox, 
1924.) 15s. net. 

Horowitz, Philip. Diabetes : a Handbook for 
Physicians and their Patients. Second edition. Cr. 
8vo. Pp. vii+219. (New York: Paul B. Hoeber. Inc., 
1924.) 2 dollars net. 
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Hurst, Arthur F. Essays and Addresses on Digestive 
and Ner’. ous Diseases, and on Addison's Anaemia ;ind 
Asthma. Demy 8vo. Pp.vii-f3oG. (F^ondon; W. Heinc- 
maim (MecMcal F^ooks), l.td., 1^24.) 21s. net. 

Jellett, Henry. A Short Practice of ^Fidwifery. 
Ninth edition, rovi.scd, J 3 cmy 8vo. Pp. 607+4 plates. 
(Londcni : J. and A. C liiircliilJ, 1^24.) 18.9. net. 

Jones, W. H. S. ilie Doctor's Oatli : an Essay in tlic 
History of Medicine, heap. 4 to. Pp. vi+G2. (Cambridge: 
At -the University Press, 1924.) 75. Ocl. net.* 

Kuflier, O., HeransgegcFjen von. Jahrcsbericlit hber 
die* gesamte Oplithal niologie zugleich bibliograpliischcs 
Jaliresregister des Zen tralblattes fiir die gesamte Ophthal- 
mologi(; und iFire (iren ^gebiete und Fortsetzimg des Nagel- 
Miclielsclien JaliresFicrichts iiber die Leistungen und Fort- 
scFiritte im Gebietc der Oplithalmologie. Achti\ndvier- 
zigster Jahrgang. Bericht iiber das Jahr 1921. 8vo. Pp. 
X+ 530 - (iWlin : Julius Springer, 1924.) 42 gold marks. 

Langstein, L., Noorden, C. von, Pirquet, C., und 
Schittenhelm, A., Herausgegeben von. Enzyldopadie 
der klinischen Medizin. Spezieller Teil : Die Erkrank- 
ungen der Milz, der Leber, der Gallenwegc und des 
Pankreas. Bearbeitet von H. Eppinger, O. Gross, N. 
Guleke, H. Hirschfelc^ E. Ranzi. Die Erkrankungen des 
Pankreas. Von O. Gross und N. Guleke. 8vo. Pp. 352. 
(Berlin : Julius Springer, 1924.) 18 gold marks. 

Laurens, Georges. Chirurpe de Toreille, du nez, du 
pharynx ct du larynx. Deuxi^me Edition enti^rement 
refondue. Roy. 8vo. Pp. •1048. (Paris : Masson et 
Cie, 1924.) 100 francs. 

Lenzmann, Richard. Die Geschlechtskrankheiten in 
der Allgemeinpraxis. Vierzehn Vortrage fiir praktische 
Arzte. (Jena : Gustav Fischer, 1924.) 17 gold marks. 

Levinson, Abraham. Examination of Children by 
Clinical and Laboratory Methods. 4to. Pp. 146. (London: 
Henry Kimpton, 1924,) 185. net. 

Lewandowsky, M., Begrundet* von. Handbuch der 
Neurologic. 8vo. Erganzungsband. Herausgegeben von 
O. Bumke und O. Foenster, Erster Teil. Halfte 2. 
Pp. 304. (Berlin: Julius Springer, 1924.) 14 gold 

marks. 

Lichtenbergi A. von, Herausgegeben von. jahres- 
bericht iiber die gesamte Urologie und ihre Grenzgebiete 
zugleich bibliographisches jahresregistor der Zeitschrift 
fiir urologische Chirurgie und Fortsetzung des urologischen 
Jahresbcrichtes von Kollmann- Jacoby. Zweitcr Band. 
Bericht iiber das Jahr 1922. 8vo. Pp. vii +3O6, (Berlin : 
Julius Springer, 1924.) 42 gold marks. 

Lichtenstern, Robert. Die t)berpflanzung der mann- 
lichen Keimdriise. 8vo. Pp, 160. (Wien: Julius Springer, 
1924.) 4.60 gold marks. 

Low, R. Cranston. Anaphylaxis and Sensitisation : 
with Special Reference to the Skin and its Diseases. Demy 
8 VO. Pp. 398 + 16 plates. (Edinburgh : W, Green and 
Son, Ltd., 1924.) 25s. net. 

McDonagh, J. E. R. The Nature of Disease. Cr. 4to. 
Part I. Pp. 327 +59 plates. (I-ondon : W. Heinemann, 
l^td., 1924.) 63s. net. 

Maclean, Hugh. Modem Methods in the Diagnosis 
and Treatment of Renal Disease. Second edition, revised 
and enlarged. DemySvo. Pp. 1 18 +4 plates. (London: 
Constable and Co., Ltd., 1924.) 12s. net. 

Mallory, Frank Burr, and Wright, James Homer. 
Pathological Technique. New (eighth) edition. Roy. 8vo. 
Pp. 666. (Philadelphia and London : W. B. Saunders 
Co., Ltd., 1924.) 32s. 6d. net. 

Mayo, William J., Mayo, Charles H., and their « 
Associates. Collected Papers of the Mayo Clinic and the 
Mayo Foundation. Roy. 8vo. Vol.» 15, 1923. 1 ^. 

xvii+ 1377. (Philadelphia and London: W. B. Saundets 
Co., Ltd., 1924.) 635. net. 

Meagher, John F. W. A Study of Masturbation and 
its Reputed Sequclje. 8vo. Pp. 69. (London : Bailli^re, 
Tindall and Cox, 1924.) 65. net. i. 

Medical Research Council. Special Report Series. 
No. 85 : An Inquiry into the After-histories of Patients 
treated at the Brompton Hospital -Sanatorium at Frimley, 
during the Years I 905 “i 9 i 4 - (London : H.M. Stationery 
Office, 1924.) 15 . 6d. net. 


Meirowsky, E., und Plnkus, Felix, Herausgegeben 
vcm. Ihc Syphilis : Kurzes lA'lirbuch dor gesamten 
Sypliilis mit besonderer Kiicksicht der inneren Organe. 
(Faclibucher fiir Arzte, Band 9.) Pp. viii +572. (Berlin : 
Julius Springer, it)24.) 27 gold marks. 

Ministry of Health. Reports on Public Health and 
Medical Subjects. No. 28 : Cancer of the Jireast and 
its Surgical Treatment, (l-ondon : 11 . :M. Stationery 

Office, 192 f.) 25 . bci. net. 

Montague, Joseph Franklin. Pruritus of the 
Perineum. Med. 8vo. Pp. xiii + 183. (New York: 
Paul B. lloeber. Tnc., 1924.) 3.50 dollars net. 

Muir, Robert. Text-Book of Pathology. Med. 8vo. 
Pp. vii +774. (London : E. Arnold and Co., i<)24.) 
355. net.* 

Paulu, Emanuel Marion. Diagnostic Testing and » 
Remedial Teaching. Cr. 8vo. Pp. 389. (London : D. 

C. Heath and Co., 1924.) ys. Od. net. 

Petty, Orlando H. Diabetes : its Treatment by 
Insulin and Diet. Cr. 8vo. Pp. 109. (Philadelphia : 

F. A. Davis Co., 1924.) 1.50 dollars net. 

Plckerill, H. P. Facial Surgery. Cr. 4 to. P]>. 17S. 
(Edinburgh : E. and S. Livingstone, 1924.) 21s. net. 

Pleschner, Hans Gallus. Praktikum der Urologie. 
8vo. Pp. 61. (Wien : Julius Springer, 1924.) 1.70 

gold marks. 

Rauch, Maximilian. Die Funktionspriifung des 
akustischen und statischen Labyrinths. Pp. 71. (Berlin 
und Wien : Julius Springer, 1924.) 2.50 gold marks. 

Renner, Alfred. • Schlafmittel und Behandlung der 
Schlaflosigkeit. (Erweitertcr Sonderabdruck aus den 
** Ergebnissen der inneren M8dizin und Kindcrheilkunde," 
Band 23.) 8vo. Pp. 128. (Berlin : Julius Springer, 
1924.) 5 gold m ks. 

Saxl, Paul. *ie oligod3mamische Wirkung der Mctallc 
und Metallsalz' (Abhandlungcn aus dem Gesamtgebiet 
der Medizin.) 8vo. Pp. 57. (Wien : Julius Springer, 
1924.) 1.70 ' ddlmarks. 

Schilling. V. Anleitung zur Diagnose im dicken Blut- 
tropfen : f ii Arzte und Studierende. Dritte, verbesserte 
Auflage. ena: Gustav Fischer, 1924.) 2 gold marks. 

Schmi' Peter. The Theory and I’ractice of the 
Steinach )peration. With a Report on One Hundred 
Cases, e.d an Introduction to the English Edition, by 
J. Johnston Abraham. Ex. Cr. Svo. Pp. xiv + 150. 
(London : W. Heinemann (Medical Books), Ltd., 1924.) 

7s. 6rf. net. 

Schreiber, L. Die Kxankheiten der Nn^enYidet, 
Drifte Auflage unter Zugrundelegung der ]. v. Michelschen 
Darstellung. (Handbuch der gesamten Augenheilkunde. 
Dritte, neubearbeitetc Auflage.) Pp. xii+612. (Berlin 
und Wien: Julius Si)ringer, 1924.) 48 gold marks. 

Schwalbe, J. Diagnostische und therapeutisebe 
Irrtiimer und deren Verhiitung : Innerc Medizin. Teil 15 ; 
Vergiftungen. Von H. Zangger. Pp. 226. (Leipzig : 
Georg Thieme, 1924.) 1.45 dollars. 

Sternberg, Carl. Der Jieutigo Stand der Lehrc von 
den Geschwiilsten, iin besonderen der Carcinomc. (Ab- 
handlungen aus dem Gesamtgebiet der Medizin.) Svo. 
Pp. 98. (Wien: Julius Springer, 1924.) 2.75 gold marks. 

Strauss, H., und Simon, M. Die Tnsulinbchandluiig 
bei Diabetes Mcllitus. Med. Svo. Pp. 62. (Berlin : 

S. Karger, 1924.) 2.40 gold marks. 

Terrien, F., et Cousin, G. Affections de I'oeil cn 
m6decinc g6n6rale : diagnostic et traitement. Roy. 
8vo. Pp. viii +510. (Paris: Masson et Cie., 1924.) 
40 francs. 

Tice, Frederick, Edited by. Practice of Medicine. 
In 10 Volumes. Sup. Roy. Svo. Vol. r. 1 ^. xlv + 594. 
Vol. 2. Pp. xi+646. Vol. 3. xvi +648. Vol. 4. 

Pp. xix+667. Vol. 5. Pp. xvii+707. Vol. 6. Pp. 

xxii + 869. Vol. 7. Pp. xxxviii + 848. Vol. 8. 

Pp. xxi + 698. Vol. 9. xix + 777. Vol. 10. Pp. 

XX +689. Desk index. Pp. 343. (Hagerstown, Md, : 

F. W. Prior Co. ; London : Butterworth and Co., 1924.) 
£21 net. 

" Ylscher, Mattheus. Myokarditis im Ivindesaltcr. 
Pp. 87. (Berlin : S. Karger, 1924.) 4.20 gold marks. 

Walters, F. Rufenacht. Domiciliary Treatment of 
Tuberculosis. Second edition. DemySvo. Pp. xi + 288. 
(London: Baillidre, Tindall and Cox, 1924.) 75. 6d. net 
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Watson, Leij^h F. Hernia : its Anatomy. Etiology, 
Symptoms. Diagnosis, T3iffereiitial Diagnosis, Prognosis, 
and Operative Treatment. Pp. 660. (London: Henry 
Kimpton, 1024.) Tiet. 

Webster, Col. William. Anesthesia for Nurses. 8vo. 
Pp. (London : Henry Kimpton,. 1924.) los. 6 d. net. 

Wesselow, O. L. V. de, and Wyatt, J. M. Modern 
Virus on the Toxirmias of Pregnancy. (Modern Medical 
Monographs. ) I )emy 8vo. Pp. vii + 99. (London, Bombay 
and Sydney : (.'onstablc and Co.. Ltd., 19.24.) ys. 6 d. net.* 
Wimmer, August. Chronic Epidemic Encephalitis. 
Snp J<oy. 8 VO. Pp. 333. (London : W. Heinemann 

(.Medical Mook.s). Ltd., 1924.) 215. net. 

Wingfield, R. G. Modern Methods in the Diagnosis 
anil treat nienl of Pulmonary Tuberculosis. (Modern 
Medical Monographs.) Demy 8vo. Pp. xi + i34-l-ii 
])lates. {r.ondon, Bombay and Sydney : Constable and 
Co.. Ltd., i<j2 4.) 105. Gd. net.* 

Zondek, Max. Die chirurgischen Krkrankungen der 
Niereii und Uarnleiter : cin kiirzes Lehrbuch. Pp. 
vi }-23.|. (Berlin iind Wien: Julius Sjmngcr, 1924.) 
12 gold marks. 

Miscellaneous 

Adlam, O: II. J., and Latter, * 0 . H. A Text-Book 
of (ieneral Scienci;. (Science for All Series.) ('r. 8vo. 
Vol. 2 : Introduction to Chemistry, Geology, Biology. 
Pp. viii t2.|7. (London; John Murray, r<)2j.) 3.9. 6rf.* 

Baker, Ernest A. The History of the Juiglisii Novel, 
'rhe Age of Romance ; from the Beginnings to the Re- 
naissance. Demy 8vo. Pp. 336. (T^ondoii : H. F. and 
(>. Witherby. 1924.) net.* 

Bonar, James. Malthus and his Work. Second 
edition. Demy 8vo. P]). viii I- 138. (London : G. Allen 
and. I'liwin, lAd., 1921) 125. Gd. net.* 

Branford, Victor. Living Religions: a Plea for the 
Larger Modernism. Cr. 8vo. Pp. xxxvii, 1- 290. (London: 
Leplay House Press; Williams and Norgatc, lAd., f9^4-) 
5.S. net.* 

GoUingwood, R. G. Speculum Mentis: or the Map 
of Knowledgi*. Demy 8vo. Pp. 327. (Gxford : Claren- 
don Press ; London ; (.Ixfurd University Press, 1924.) 
12.S'. (uC net.* 

Dukes, Guthbert. Lord Lister, 1827-1912. (The 
RoadmaUer Series.) C'r. 8vo. Pp. iS(), (London : Leonard 
Parsons, Ltd.: Boston, Mass.: Small, Maynard and Co., 
1924.) 4''. (>d. net. 

Gundillot, M. Les fail desses do la .science. iSvo. 
Pp. 7(). (Paris: Libr. Viiibert, 192 j.) 3 francs. 

CBbson, Cjharles R. Electrical Amusements and 
ICxpiM-inuMits ; Interesting and Amusing Experiments, 
Illusions, and Clever Conjuring Triiks easily performed, 
with Directions for making inexpcn.sively the necessary 
Apparatus, when it is retpiired. (Scientific Amusement 
Series.) t'r. Svo. Pp. 21.4 -I- 9 plates. (I.ondon : Seeley, 
Service and Co., Ltd., 192 |.) 3.9. net. 

Hoover, Herbert, With a Forew'ord by. Seasonal 
Operation in the Construction Industries : the Facts and 
Remedies. Re4)ort and Recommendations of a Com- 
mittee id Ihi' President’s Conference on Unemployment. 
Med. Svo. Pp. XXX I 213. (London : 3lcGraw'- Hill Pub- 
lishing Co., Ltd., 1924.) 10.9. (>d. net.* 

Inge, Rev. W. R. Liberalism m Religion. (Pai)crs 
in Modi-rn Churehmanship. 1.) Fcap. Svo. Pp. 16. 
(London ; Longmans, (ireen and Co., 1924.) jr/.* 

Jordan, R. O., Whipple, G. G., and Winslow, 

G. -E. A. Pioneer of Public Health — William 1'hoin4)son 
Se'dgwick. Med. 8vo. Pp. xvi4-i93-f3 plates. (New 

H. iven ; Vale 1'niver.sity Pre.ss ; London: Oxford 

University IVess, 1024.) 18.9, (id. not.* 

Kennctt, Rev. R. H. Criticism anti the Old Testament. 
(Papers in Modern Churehmanship, 4.) luap. 8vo. Pp. 
16. (London; Longinan.s, Green and Co., 1924.) 3J.* 

Lamouche, Andr6. La methodc generale des sciences 
pnres et applitjnees. Svo. Pp. 298. (Paris ; ('*aiithier- 
Villais ct Cie, 102^.) .40 francs. ' 

Legros. T/a vie do J.-IL Fabre suivie du repertoire 
general analytiqne des souvenirs entoniologiijues. Svo. 
Pp. 300 -(-lO planches. (Paris: Ch. Delagravc, r924.) ; 

20 tvancs. i 


Londoit Gounty Gouncll. A Guide to Continued 
Education in London. (Privileges of Citizenship Series, 
No. I.) Demy Svo. Pp. 60. (London : Hodder and 
Stoughton; Ltd., 1924.) 6rf.net.* . • 

Manning, Anthony B. Elements of Cost Accounting. 
Ex. Cr. 8 VO. Pp. ’ xi + 166. (London : McGraw-Hill 
Publishing Co., Ltd., 1924 ) brf. net.* 

Moral, Felix. . Revision iind Reorganisation indus- 
trieller • Betriebe. Zweite, verbesserte und vermehrte 
Auflage. Svo. Pp. 160. (Berlin : Julius Springer, 19^4.) 
5 gold marks. 

Morris, Morris. New Light on Genesis : or Creation 
during* Descent* in the Scriptures. Cr. Svo. Pp. 151. 
(London, Edinburgh and New York : Marshall Bros., 
Ltd., 1924.) 35. brf.* 

Moulton, Harold G. The Reparation Plan : an 
Interpretation of the Reports of the Expert Committees 
•appointed by the Reparation Commission, November 30, 

1923, w'ith the Aid of the Council and Staff of the Institute 

of Economics. (The Institute of Economics ; Investiga- 
tions in International Economic Reconstruction.) Cr. 
Svo. Pp. x+325. (London: McGraw-Hill Publishing 
Co., Ltd., 1924.) 125. 6rf. net.* 

Pearson, Karl. The Life, I^^iters and Labours of 
Francis Gal ton. Imp. Svo. Voi; 2 : Researches of 
Middle Life. Pp. xii +425 +34 plates. (Cambridge: At 
the Univensity Press, 1924.) 45 a'. net.* 

Randell, Wilfrid L. Michael Faraday, 1791-18(^)7. 
(The Roadmakcr Series.) Cr. Svo. Pj). 192. ([.ondon : 
Leonard Parsons, Ltd. ; Boston, Mass. : Small, Maynard 
and Co., 1924.) 4s. Gd. net. 

Rashdall, Rev. Hastings. What is the Church ' 
(Pa4)ers in Modern Chnrchmansliip, 3.) Fca]). Svo. Pp. 
16. (London : I.ongmans, Green and Co., 1924.) ^d.* 

Reiss, R. A. The Comitadji Ouestion in Southern 
Serbia. Fca]). Svo. Pp. xvi -h 1 36. (London : Printed 
for the Author by Hazcll, Watson and Viiiey, Ltd., 

1924. ) * 

Reymond, Arnold. Histoinj des sciences exactos 
et naturclles dans l’antiquit6 greco-romaine : expos6 
sommairc dc's ecoles et des princij)cs. Demy Svo. Pp. 
viii I 238. (Paris: Albert Blanchard, 1924.) 12 francs.* 

Sharp, F. E. The ” Individual ” Natural Science : 
a Four Years’ Course of Assignmimts. Fourth Year 
Contracts, 4. Gl. Svo. Pp. 58. (London : G. Philip 
and Son, Ltd. ; T.ivcrpool : Philip, Son and Nephew, Ltd., 
1924.) 8rf. 

Smith, William Henry. Graidiic Statistics in Manage- 
ment. Med. Svo. Pp. vii +360. (London: McGraw- 
Hill Publishing Co., Ltd., 1924.) 20.9. net.* 

Tankard, Arnold Rowsby. vStepping Stones in tlie 
Progress of Science. Cr. Svo. Pp. 36. (London : J. 
Bale, Sous and Danielsson, Ltd., 1924.) i.v. Gd. net.* 
Thiemann, Wilhelm. Der fJbcrseemaschinenhandel : 
eine .Abhandlung uber seine Gestaltung und iiber die 
sich in ihm auswirkenden Wechsidbeziehimgen zwischen 
Wirtschaft und Tcchnik. Svo. Pp. 272. (Berlin: Julius 
Springer, 1924.) 14 gold marks. 

Thomson, J. Arthur ; Mort, Frederick ; Rees, 
J. F., and Savage, Robert F., Selected or Contributed 
by. A Course of Reading in Scienci; and Literature. 
Cr. cSvo. Part 2. Pp. xv j 344 \ 8 plates. (Edinburgh 
and T.ondon : Ciurney and Jackson, 1924.) 3.9. Grf. net. 

Verleye, L6on. T.es pierres precieuses et les perles : 
origiiic, liistoire, valour, cmploi, imitations, comment on 
distingue le vrai du faux ; guide du niarchaiul ct de 
I’achetcur. Cr. Svo. Pp. 227. (Paris : GirardoL ct 
^Cie, 1924.) 12 francs. 

White, Douglas. The Nature of Punishment and 
Forgiveness. (J^r^pers in Modern Churcliinanship, 2.) 
Fpp. Svo. Pp. 16. (London : J^ongmans, Green anil 
Co., 1924.) 

Whitten, Wilfred, Edited by. The W’orld’s Library 
of Best Books. (To be completed in about 24 fortnightly 
parts.) Sup. Roy. Svo. Part i. J^p. 8.|. Part 2. 
P|). -.S5-104. (London : George :^'ewnc.s, Ltd., 1924.) 

I . 9. id. net each part. * 

Wyatt, R. B. Hervey. William Harvey, 1578 i(')57. 
(The Roadmaker Series.) Cr. 8vo. Pp. 21.4. (London: 

J. oouard Parsons, Ltd.; Boston, Mass.: Small, Maynard 

and Co., 1924.) 4.9. Gd. net. 
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^ Recent Scieotidc and Technical Books. 

w^ie^'-^koH^Urisi 0 m, ittn nt»iv»d-M ‘^atdrb”' O^t, 



Mathematics : Mechanics : Physics 

d’Alnvelle, Jean Varin. L-piigine tourlMUoRnRire de 
Tf^me et SOS consequences. \ 8 vo. Pp. ,215. -.flferis : 
Gadithier-Villars et Cie, 1924.) 20 francs. \ 0 . ■ , . 

Benedicks, Carl. Space and Time :• an Experimental 
Phjrsicist’s Conception of these Ideas. and of their Altera- 
tion. Cr. 8vo. Pp. xiv f 98^ (I-ondon : Methuen and 
Co., Ltd., 1924.) 4s. net.* ■ ^ 

Burnett, Major J. C., Constructed by.. Hyper and 
Ornate Magic Squares, 15th and i6th Orders. j^)blong 
Fcap. 8 VO. Pp. 36. (Grantham, lines.: The Author, 
Barkston, 1924.)* 

Ghatelet, A., et F6rlet, J. Kamp6 de. Calcul vec- 
toriel : thcorie, applications g6om6triques et cinematiques. 
8vo. Pp. 426. (Paris : Gauthier-Villars et Cie, 1924.) 
50 francs. 

Growther, James Arnold. Ions, Electrons, and Ion- 
izing Radiations. Fqiirth edition. Demy 8vo. Pp. xii 
+ 328. (London : H. Arnold and Co., 1924,) 12s. 6d. not.* 
' Giiell, Vlcomte de. L’Kspace, la relation et la posi- 
tion : essai sur le foiidement de la geometric. 8vo. Pp. 
138. (Paris : Gauthier-Villars et Cic, 1924.) 10 francs. 

Haas, Arthur. Atomtheoi4e in elementarer Darstcllimg. 
Med. 8vo. Pp. viii +204 +2 Tafeln. (Berlin und Leipzig ; 
Walter de Gruyter und Co., 1924.) 5.40 gold marks.* 

Hagenbach, A. Der elcktrische Lichtbogen. (Hand- 
buch dcT Radiologic, IV, 2. ) Zweite Auflage. Pp. xii +282. 
(Twcipzig: Akademischc Verlagsgcscllschaft m.b.lL, 1924.) 
12 gold marks. 

Hall, H. S., and Stevens, F. H. A Shorter School 
Geometry. Cr. 8vo. Part 2. Pp. viii + 165-304 +iv. 
(London : Macmillan and Co., Ltd., 1924.) 2,-j. 6^.* 

Lay, Ed. J. S. The Pupils* Class-Book of Arithmetic. 
Cr. 8vo. Book 2, Teacher’s Book. Pp. vi 4-124. 2S. 

Book 4, Teacher’s Book, Pp. 238. . 2s. 6^?. (London ; 
Macinillan and Co., Ltd,, 1924.) 

Ludvirlg, W. I-clirbuch der darstellenden Geometric. 
Teil J : Das rechtwiiikligc Zweitafelsystcm (Vielflache, 
Kreis, Zylindcr, Kugel). Zweite Auflage. Unveranderter 
Neiidruck. 8vo. Pp. vi + 135. 4.50 gold marks. Teil 3 : 
Das rcchtwinkligc Zwcitafelsy.stem (Krumme, Flachen, 
Axonometric, Perspektivc). 8vo. Pp. 174. 5*70 gold 

marks. (Berlin : Julius Springer, 1924.) 

Maegregor, A. A Modern School Geometry. The 
new Sequence approved by the Incorporated Association 
of Assistant Masters, the Association of Assistant Mis- 
tresses, the Educational Institute of Scotland, and the 
Scottish Education Department. Cr. 8vo. Part i. Pp. 
viii -f gO^iv. is. gd. Part 2. ]?p. viii +97-216 -^ iv. 25. 

(London and Edinburgh : McDougall’s Educational Co., 
Ltd., 1924.) 

Martin, L, G, Optical Measuring Instruments ; tlicir 
Construction, Theory and D.se. (Applied Physics Series.) 
Demy Svo. Pp. ix + 270+8 plates. (London, Glasgow 
and Bombay: Blackic and Son, Ltd,, 1924.) 17s. 6rf. 

net.* 

Medical Research Gouncil .: Industrial Fatigue Re- 
search Board. Report No. 28 : The Function of Statistical 
Method in Scientific Investigation, Roy. 8vo. Pp. iv + 14. 
(J^ondon : H.M. Stationery Office, 1924.) 6d. net.* 

Ollivier, H. Travaux pratiques de physsique g^neralc : , 
executes d, I’liislitut dc Physique de la Faculte des Sciences 
do Strasbourg en vue du certificat d’6tudes supericure|i 
de physique gen^rale. Roy. 8vo. Premiere Serie : Sujet|5 
de 45 manipulations, r6partics en 30 stances de 4 heures. 
Pl>. 104+9 planches. (Paris: J. Hermann, 1924.) 12 

francs.* 

Tonelli, Leonida. Fondamendi di calcolo delle ; 
variazioni. 8vo. Volyme secondo. Pp. 660. (IBologna : , 
Nicola Zanichelli, 1924.) 80 lires. 

Ver Eecke, Paul. Lcs coniques d’Apollonius de Perge. 
CEuvres traduites pour la premiere fois du grec cn fran^ais. 
Roy. 8vo. Pp. 1 + 656. (Bruges : Descl^e, de Brouwer ' 
et Cic, 1924-) 75 francs. 


Wood, J. L. Practical Mathematics and Drawing/ 
Cr.- Svo. Pp. 136. (Ix)ndQn,Rnd Edinburgh : McDougallV. 
Educational Co., Ltd., 1924.) 1,9. gd. ; with Answers, 25.; 

Young, J. W. A. L* insegnamento delle mateinatichc 
ttelle scuole . clemcntari e secondaric. Traduzione del D. 
Gambioli. 8vo. Pp. xviii + 528. (Milano: Remo Sandron, 
.ii)24.) 25 lires. 

Yule, G. Udny. An Introduction to the Theory of 
Statistics. Seventh edition, revised. Cr. 8vo. Pp. 45r. 
.(I-ondon : C. Griffin and Co., Ltd., 1924.) us. 6d. net. 

Engineering: 

! ■ Andrews, Ewart S. JU-gulations of the ].ondon 
, County Council relating to Reinforced Concrete and Steel 
Framed Buildings : a Handy Guide. eontainiuR live h'uU 
Text with Explanatory Notes, Via^^rams. and Worked 
Examples. Revised edition. Cr. i^vo. Pp. n\. tl-owdow 
B. T. Batsford, Ltd., 1924. 1 4s. net. 

Bleich, Friedrich. 'I'h eoric und Berechnwng dt 
eisernen Briicken. Pp. 593.. (Berlin: Julius Springe 
1924.) 37.50 gold marks. 

Gallendar, H. L. The Enlarged Callcndar Steal 
Tables (Fahrenheit Units). DemySvo. Pp. So. (London 
E. Arnold and Co., 1924.) 7s. Gd..net.* 

Gallendar, H. L. The- '* MoJlier ” Diagram for 
Saturated and Superheated Steam. I’lotteil by If. L. / 
Callcndar from the Values obtained from his Equations 
for the Properties of Steam. 15 in. X15J in. (London : 
E. Arnold and Co., 1924.) is. net.* 

Goleman, Gol. T. E. Civil Engineers’ Cost Book: for 
the Use of Civil and Municipal Engineers, Puldic: Works 
Contractors, etc. Fourth edition, revised. Fcap. 8vo. 
P?- 334- (London : E. and F. N. Sptm, T.td., 1924.) 
los. 6d. net. ^ 

Goursey, Philip R. The Wireless Telephone : . Wliat 
it Is, and How it Works. Second edition, revised. Gl. 
8vo. Pp. 120. (London: The Wireless Press, Ltd.; 
New York : Wireless Press, Inc., 1924.) 25. net. 

Dubos, G. Le moiiteur m^canieien des eheinins de 
fer. lor livre : Technologie de la locomotive. Pp. 230. 

2’ livre : Reparations de la locomotive. Pp. 300. (Paris ; 
L6on Eyrolles, 1924.) 8 francs each. 

Eckersley, Gapt. P. P. Captain Eckersley Explains : a 
Reply to his Numerous Correspondents. Cr. 8vo. Pp. 
viii + 80. (J^ndon : The Wireless Press, Ltd. ; New York : 
Wireless Press, Inc., 1924.) -is. lUJt. 

Escher, Rudolf. Die Thcorie der Wassertnrbineii : 
ein kurzes Lehrbucli, Dritte, vermehrte und verbe.sserte 
Auflage herau.sgegcbeii von Jhibert Dubs. Pp. 370 i 
i Tafel. (Berlin: Julius Spring(;r, 1924.) 13.50 gold 

marks. 

“ Experimenter,” Radio for the Millions who i.isten. 

Gl. ’Svo. Pp. 159. (London : EJodder and Stoughton, 
Ltd., 1924.) 25. (id. net. 

Gough, H. J, 7'hc Fatigue of Metals. Roy. 8vo. 
Pp. XX +304 + 14 plates. (London: Scott, (ircenwood 
and Son, 1924.) 255, net.* 

Grambcrg, A. Mtischinenteclmisches V’ersnrhsweseii. 
Svo. Barnl 2 : Masohiiiennntersncli ungen und das 
Verhalteii der Mascliiiicn ini Betriebc*: ein llandbucJi fiir 
Betriebslciter, ein Lcitfadcii zuin flcbraueh bei Abnalime- 
versucheii nnd fiir den IJntcrriclit an Maschincn labora- 
torien. Dritte, verbesserte. Auflage. Pp. xviii hOoi 12 
Tafeln. (Berlin: Julius Springer, i92.j.) 20 gold marks. 

Grierson, Ronald, Compiled by. The Broadcasting 
Time-Table and Reception ].og : with Notes on Reception, 
Maintenance of Equipment, the Location and Removal of 
Faults ; and also Majis, Tuning Coil and Valve Data, Time 
Signals, etc., etc. Oblong Fcap. folio. Pp. 24. (Lont^oii : 
Chapman and Hall, Ltd., 1924.) 25. Gd. net.* 

HOhn, E. t)ber die Festigkeit elektrisch geschweisster 
Hohlkdrper. Pp. 130. (Berlin : Julius Springer. 1924.) 
4.50 gold marks. 

Jackson, G. Gibbard. The Book of the Locomotive. 

Cr. Svo. Pp. xii +^44+40 plates. (London : Longmans, 
Green and Co., 1924.) 6s. net. 
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James t W. Wireless Valve Transmitters ; the Desigir^ 
and Operation of Small Power Apparatus. Demy 8vo,,. 
IPp. vm4-27i+8 plates. (London: The Wireless Pres#,.<, 
Ltd. ; New York : Wireless Press, Inc., 1924.) g$, het.^. 

Lagardelle, G. Manuel de forgeai^e m^canique. 

8vo. Pp. 255. (Paris: J.-B. Bailli6re et fils, 1924.^; 
12 francs. ' ' r 

Linley, C. M. Kccerit Progress in Engineering I^o- 
clucticm. Cr. 4 to. Pp. 340. (l^ndon : Ernest 
J.tcl., 1924.) 4 -’.v. net.* 

Macaulay, A . W. Handbook on Ball and Roller Bear- ; 
ings : a Practica l Reference Book on the Design, Applica- 
tion, and MainteiMiice of Ball and Roller Bearings. GL • 
8 VO. Pp. XX I- 37.-; (London: Sir I. Pitman and Sons," 
Ltd., 1924.) 12s. ( ■/. net.* 

McGuire, P. W. Steam and other Useful Tables : for- 
Engineers and Steam Users. 32mo. Pp. 104. "*(I^ndon.:- 
E. and F. N. Spon, Ltd., 1924.) 2s. net. . , 

Marec, E, Formulaire aide-memoire dc I’^lectricien 
praticicn. 20 Edition. Pp. 522. (Paris : J.-B. Bailli^re 
et fils, 1924.) 13 franc.s. ? 

“ Mentor.” Self-instruction for Students in Gas 
Engineering (Elementary) : being Answers to Questions 
based on Grade i Syllabus in Gas Engineering of the City , 
and Guilds of London Institute. Sixth edition, revised. 
Demy 8vo. P]>. 171. (London : Ernest Bcnn, Ltd., 
i92.|.) T 05 . Gd. net. 

Pannell, J. R. The Measurement of Fluid Velocity 
and Pressure. Edited by R. A. Frazer. Demy Svo. Pp.^ 
vii M35. (London : K. Arnold and Co., 1924.) 10s. net.* 
Prescott, John. Applied Elasticity. Med. 8vo. Pp. 
vii 1 066 . (T-ondon : Longmans, Grcien and Co., 1924.) 
25s. net.* 

Purday, H. F. P. Diesel Engine Design. Second 
edition, revised. Mcd.'^Svo.’ Pp. 348. (London: Con- 
.stablc and Co., Ltd., 19-24.) 21s. net. 

Streck, Otto, Aufgaben aus dem Wasserbau, an- 
gewandte Hydraulik. 40 vollkoihmen durchgcrechnete 
Bcispicle. Pp. 372 -f- ii Tafeln^g^ (Berlin : Julius Springer, 
1924.) 11.40 gold marks. 

Trewman, H. F, Railway Electrification : a Com- 
plete Survey of the Economics of the Different Systems of 
Railway h'lcctrification from the Engineering and Financial 
Points of View. (The Specialists’ Series.) Demy 8vo. 
l*p. xii I 244. (London : Sir I. Pitman and Sons, Ltd., 
192.).) 255. net.* 

T. S, F. Les loo schemas dc la T, S. F. modeme. 
Pp. O4. (Paris : T.a T. S. !•'. moderne, 1924.) 4 francs. 

Wedmore, E. Basil, and Trencham, Henry. Switch- 
gear for IClcctric I’ower Control. Demy 8vo. Pp. xii +335. 
(London : Oxford University Press, 1924.) 255. net.* 

Wilson, W. Small Electric tienerating Sets employing 
internal Comlnistion Engines. Demy 8vo. Pp. lOi f 16 
plates. (London: b'rne.st Bonn, Idd., 1924.) 185.net.* 

Chemistry: Chemical Industry 

Berlin, A, Principaux einplois chimiques du bois. 
(T.es grandes <|uestions 'X I’ordrc du jour.) 8vo. Pp. 
vi + i2(). (Paris: Librairie do la Vic technique ct in- 
dustrielle, i92.|.) 

Caldwell, William. Elementary Qualitative and Volu- 
metric Analysis, Inorganic and Organic, for Medical, First 
^’ear University Science Students and Students of Tech- 
nical aiul I’hannaceiitical Schools.’ Demy 8vo. Pp. xxiv 
■1418. (lanidon : J . and A. Churchill, 1924.) io5.6rf.net.* 
Gofflgnler, Gh. Couleurs el peintures. (Encyclopedic 
de Cliimie industrielle.) Pp. 762. (Paris: J.-B. Baillicrc 
et fils, 1924.) ()o francs. 

Cohen, Julius B. Practical Organic Chemistry. Third 
edition. Cr. 8vo. Pp. xv+520. (London: Macmillan 
and Co., Ltd., 1924.) 65. Gd.* 

Dupont, G. l^istillation du bois. (Encyclopedic 
J.eaute, 2c serie.) Imp. i6ino. Pp. xv + 284. (Paris: 
(iauthier-Villars et Cie ; Masvson et Cie, 1924.) 25 francs.* 

Evans, Ullck R. The Corro.sion of Metals. Demy 
•Svo. IT- xi+212. (London : E. Arnold and Co., 1924.) 
J45. net.* 

Falk, K. George. The Chemistry of Enzyme Actions. 
(American Chemical Society Monograph Series.) Second 
aiul revised edition. Med. 8vo. Ppw249. (New York:* 
Tlie Chemical Catalog Co., Inc., 1924.) 3.50 dollars net.* 


Charle^^Rv v^dfegraphy it^ .^fysteries 
iiow Photogra^bhy its .JHany ®Uses, its 
‘CTurious and totere$jbinfc^eittlb> an4 hw^^ are 

[• obtained. toldij£h- plains and easily Understood ijli-nguage. 

‘ ^ (L6i|dQA>.; Seeley, Service 

,ahd;Gb':, Ltd., 1923. )[ 

5. H* ;A Histpiy^of Bleaching. Demy 8vo. « 
Fp. viii + 176+9 plateSf (London": Longmans, Green 
and Co.. 1924,) . IPS. 6d, .^t.* 

Hoffnann, Karl A, Lehrbuch der .anorganiscljen^ 
Cheihie.’ Fiinfte Auflage"; Med. 8vo. Pp. xiv+761+7 
-Tafeln. (Braunschweig: F. Vieweg und Sohn A.-;G., ■ 
.1924.) 17.50 gold marks.* 

V Holmyard^ E. J. ' Outlines otOrganic Chemistry. Cr. 
^Svd. "JPp. xi;4468. (London : E. Arnold and Co., 1924.) 
75.6rf.net.* , ' 

. ‘ Holtiiyard, E. J. Practical Chemistry. (Bell's Natural 
Science Series.). 2 parts. Reprinted. Cr. 8vo. Part i. 
r>p. 126. Part 2. Pp. 167. (London : G. Bell and .Sons, 
Ltd., 1924,) 25 . each. 

Lewis, William G. McG. A System of Physical 
Chemistry. (Text-Books of Physical Chemistry.) Third 
edition. In* 3 vols.* Demy 8vo. Vol. 3: Quantum 
Theory. With certain Appendices by James Rice, A. 
M’Keown, and R. O. Griffith. Pp. x+407. (London: 
Longmans. Green and Co., 1924.) 155. liet.* 

Lucas, A. Antiques : their Restoration and Preserva- 
tion. Cr. 8vo. Pp. viii + 136. (London: E. Ari\old and 
Co., 1924.) 6s. net.* 

r Mellor, J. W. A Comprlshensivo Treatise on Inorganic 
and Theoretical Chemistry. Roy. 8vo. Vol. 5 : B, 
Al; Ga, Ini Tl, Sc, 'Ce, and Rare Earth Metals, C (Part i). 
Pp. X + IP04. (London: Longmans, Green and Co., 1924.) 
63s. net.* 

Moreux, Abb6 Th. L'Alchimie moderne. 8vo. Pp. 
96. (Paris : Gaston Doin, 1924.) 3 francs. 

Oppenheimer, Carl. Die Fermentc und ihre Wir- 
kungen. Nebst einem Sonderkapitel, Physikalische 
Chemie utid Technik, von Richard Kuhn. Fiinfte, vollig 
neu bearbcitetc Auflage. Imp. 8vo. Lieferung 3. Pp. 
321-480. (Leipzig: Georg Thieme, 1924.) i. 90 dollars.* 
Oswald, Adolf, Chemische Konstitution und pharma- 
kologische Wirkung, ihre Beziehungen zu einandcr bci den 
Kohlenstoffverbindungeh : eine Phannakologie dor Kohlcn- 
stoffverbindungen bekannter Konstitution. Sup. Roy. 
8vo. Pp. x+893; (Berlin: Gebrfider Borntraeger, 1924.) 
395. 6rf.* 

Reedy, J, H,. Elementary Qualitative Analysis : for 
College Students. (International Chemical Series.) Ex. 
Cr. 8vo, Pp. xiv + 137. (London: McGraw-Hill Book 
Co., Inc., 1924.) 75. 6rf. net.* 

Ruska, Julius. Arabische Alchemisten. Sup. Roy. 

8 VO. 2 : Ga'far alSadiq, der sechste Imam. Mit einor 
Nachbildung der Handschrift Gotha a. 1292 (Haleb 338) 
in Manuldruck. (Heidclberger akten der Von-Porllieim- 
Stiftung, Heft 10.) Pp. 128+62. (Heidelberg: Carl 
Winter’s UniversitStsbuchhandlung, 1924.) 7.20 gold 

marks.* 

Sadtler, Samuel S., Lathrop, Elbert G., and 
Mitchell, G. Ainsworth. Allen’s Commercial Organic 
Analysis : a Treatise on the Properties, Modes of Analy.sis, 
and Proximate Analytical Examination of the various 
Organic Chemicals and Products employed in the Arts, 
Manufactures, Medicine, etc. ; with concise Methods for 
the Detection and Estimation of their Impurities, Adultera- 
tions, and Products of Decomposition. Med. 8vo. Vol. 

2 : Fixed Oils, Fats and Waxes, Special Characters and 
Methods, Butter Fat, Lard, linseed Oil, Higher Fatty 
Acids, Sohp, Glycerin, Wool-fat, Cloth Oils, Sterol Alcohols. 
Fifth edition, revised and in part rewritten. Pp. ix + 807. 
J^London : J. anil A. Churchill, 1924.) 30s. net.* 

Smith, J. D. Main. Chemistry and Atomic Structure. 
Demy 8vo. Pp. 221. (London : Ernest Bcnn, Ltd., 
1924.) 125 . 6rf. net.* 

Splelmann, Percy Edwin. The Constituents of Coal 
Tar. (Monographs on Industrial Chemistry. ) Demy 8vo. 
Pp. xii + 2 19. (Loudon ; Longmails, Green and Co., 1924. ) 
125 . Gd. net.* 

Stewart, A. W. A Manual of Practical Chemistry. 
Second edition. Cr. 8vo. Pp. 83. (London : J. Bale, 
Sons and Danielsson, Ltd., 1924.) * 55. net. 
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Suttofr, Fraidcis. A Systematic Handbook of Volu- 
metric ^^lysis : or the :Qnantitative Determination of 
Chemical Substances by / applied , to ^ Liquids. 

Solids andiOases ; adapted tb .thA Requirements of Pure 
Chemical Research, Patholdgic^DC'homistry, Pharmacy 
Metallurgy, Manufacturing Chemistry, Photography, etc' 
and for the Valuation of Substances used in Commerce* 
Agriculture and the Arts. Eleventh edition, revised 
throughout', with numerous addons, by W. Lincolne 
Sutton and Alfred E. Johnson. . l>emy 8vo. xii +629. 
(London : J. and A. Churchill, 1924.) 355. net.* 


/ Nordm^n, Ch. Notre maitre le temps. 8vb. Vpi\ 
228. (Paris : Hachette ct Cie, 1924 J 7:50 francs. 

Proctor, Mary. The Children's Book of the Heavens. : 
Ex: Cr, Svo. Pp. 268 ^ 36 plates. (London, Calcutta and 
Sydney : G. G, Harrap and Co., Ltd., 1924.) 75. 6 d, net. ; 
' Seeiiger, Hugo v. Problenie der Astronomic. Fest- 
schrift fiir Hugo v. Secliger dem Forscher und Lehrcr zum 
fiinf undsiebzigsten Geburtstage. Roy. Svo. Pp. iv + 475 + 3 
Tafeln. (Berlin : Julius Springer, 192^.) 45 gold marks.* 


Meteorology ; Geophysics 


Ti|chnology 

Beaumont, Robert. Carpets and Rugs. ' Roy. Svo. 
Pp. 426. (London; Scott, Greenwood and Son* 1924.) 
42s. net. - - 

Bossert, H. T. Ornament : 2000 Decorative Motifs 
in Colour, etc. Folio. (London : Ernest Benn, Ltd.t^ 
1924.) 189s. net. 

Faraday Society. Fluxes and Slags in Metal Melting 
and Working : a General Discussion held by the Faraday 
Society and the Institute of Metals with the Co-operation 
of the Jiriti.sh Non-h>rrous Metals Research Association 
and the Institute of British Foundrymen, April 1924. Pp^ 
^i*09-2o 8. (London : Faraday Society, 1924.) ys. 6 d.* 
Fourquet, J. Le dessin pour I'apprenti serrurier. I^. 
68 +3i^lanches. (Paris : L6on Eyrolle, 1924.) 4.francs. 

Fritsch, J. Fabrication *des briques et des tuiles. 
20 edition revuo et augment^e. Pp. 520. (Paris : Libr. 
Desforges, 1924.) 50 francs. 

Hjorth, Herman. Reproduction of Antique Furni- 
ture. Roy. Svo. Pp. 198. (London : B. T. Batsford, 
Ltd,, 1924.) 17s. 6 d. not. 

Jago, William and William G. The Technology of 
Bread-making : including the Chemistry and Analytical 
and Practical Testing of Wheat Flour, and other Materials 
employed in Bread-making and Confectionery. Roy. Svo. 
Pp, 638. (Liverpool : Northern Publishing Co., 1924.) 
325. 6c?. net. 

Jeffries, Zay, and Archer, Robert S. The Science 
of Metals. Med. 8vo. Pp. xvii+460. (London : McGraw- 
Hill Book Co., Inc., 1924.) 25s. net.* 

Le Petit, A. Manuel du peintre et vitrier en bitiments. 
Gl. Svo. Pp. 280. (Paris : J.-B. Bailli6re ct fils, 1924,) 

1 2 francs. 

Nisbet, H. Preliminary Operations of Weaving. . 
{Textile Manufacturer Manuals.) Demy Svo. Vol. 2: 
Preparation of Multi-coloured Striped Warps. Pp. 302. 
(London : Emmott and Co., I-td., 1924.) 155. net. 

Roberts, John, Edited by. Mining Educator. (Com- 
j)lete in 30 fortnightly parts.) Cr. 4to. Part i. Pp, 
iv+/|8. (London: Sir I. Pitman and Sons, Ltd,, 1924.) 
15 . 3^. net each part.* 

Soliman, G. Principes gen 4 raux de T^tirdge ct du 
trefilage. Demy Svo. Pp. 236. (Paris : Gauthier- 
Villars et Cie, 1924.) 15 francs.* 

Svensen, Carl Lars. Art of lettering. 4to. Pp. 
136. (London : B. T. Batsford, Ltd., 1924.) 185. net. 

Williams, Archibald. The Wonders of Modem 
Mining : Interesting Descriptions of Mining Methods in 
Many Lands. Post Svo. Pp. 153. (London : Seeley, 
Service and Co., Ltd., I924r) 35. net. 

Woodhouse, Thomas. The Finishing, of Jute and 
Linen Fabrics. {Textile Manufacturer Manuals.) Demy, 
Svo. Pp. 342. (London ; Emmott and Co., Ltd., 1924.) - 
los. net. 


Air Ministry : Meteorological Olfice. Pn^fessional 
Notes, Vol. 3, No. 37 : Pressure Type in relation to Fog 
Frequency at Scilly during Summer Mouths. By V:. G 
Bilham. ►{M.0. 245q.) Koy.Hvo. UAimW-. 

H.M. Stationery Office, 1924.'^ Gd. net.'* 

Air Ministry : Meteorological Ofivee. A^yvWs 1 \ Meteoro- 
logical and Magnetic Vear Book, 1916. Part 5 *. Iteseau 
Mondial, 1916. Monthly and Annual Summaries oi Pres- 
surCfc Teniperature, and Precipitation at Land Stations, 
generally Two for each Ten-degree Square of J^atitude 
and Longitude. (M.O. No. 22yg, Tables.) Roy. ^to. 
Pp. xiii + iT5. (London: H.M. Stationery Office, 1924.) 
22s.6d.net* 

Frith, Ernest. The Atmosphere and its Story : a 
Popular Presentation of the Science of Meteorology, 
free from Technicalities and Formulae. Imp. i(iino. 
Pp. 204 + 9 plates. (London: The Kpworth Pre.ss, 1924.) 
65.net.* 

Georgii, Walter. Wettervorhersage : die Forlschritte 
der synoptischen Mctcorologie. (Wisscnschaftliche h'orsch - 
ungsberichtc : Naturwissenschaftliclie Jteihe, Band 11.) 
Demy Svo. Pp. viii + rt^. (Dresden und Leipzig; 
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Royal Meteorological Society. Bibliograpliy of 
Meteorological Literature. Prepared by the Koyal 
Meteorological Society with the Collalxjration of the 
Meteorological Office. RoV. Svo. No. 6 (July-Dccember, 
1923.) I’)), 121-144. (London: Royal Meteorological 
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Geology: Mineralog^^ 

Canadian Arctic Expedition, 1913-18, Report of the. 
Vol. II : Geology and Geography. Sup. Roy. Svo. Part 
A : The Geology of the Arctic Coast of Canada, West of 
the ’Kent Peninsula, by J. J. O'Neill; Part B: Geo- 
graphical Notes on the Arctic Coast of Canada, by Kenneth 
G. Chipman and John R. Cox. Southern Party, 1913-16. 
,Pp. vi + io7A+57B. (Ottawa: F. A. Acland, 1924.) * 
Department of Scientific and Industrial Research : 
Fuel Research Board. Physical and Chemical Survey of 
the National Coal Resources, No. 3. The Lancashire Coal- 
field : The Arlcy Seam. Roy. Svo. Pp. vi + 37 + ii plates. 
(London : H.M. Stationery Office, 1924.) 25. Od. net.* 

Geological Survey, England and Wales, Memoirs of 
the. Explanation of Sheet 239 : The Geology of the 
Country around Hertford. By R. L. Sherlock and R. W. 
Pocock; with Contributions by J. Pringle and C. P. 
Chatwin. Roy. Svo. Pp. vii + 66. (Southampton : Ord- 
nance Survey Office ; London: Edward Stanford, Ltd., 
1924.) 15 . 6 d. net.* 

Geological Survey, England and Wales, Memoirs ot 
the. Explanation of Sheet 271 : The Geology of the 
Country around Dartford. By Henry Dewey, C. E. N. 
Bromehead, C. P. Chatwin and H. G. Dines. Roy. Svo. 


Astronomy 

Gonstan, P* =• Cours d'astronomie e% de navigation. 
Nouvelle Edition refondue. 2 vols. . Svo. Tome i*: 
Astronomie. Pp. viii +318 +3 planches. Tome 2 : Navi- 
gation. Pp. 454+2 planches. (Paris: Gauthier-Villars 
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Dingle, Herbert. Modem Astrophysics. Demy Svo. 
Pp. xxviii + 420 + 46 {fiates. (London and Glasgow : W. 
Collins, Sons and Co., Ltd., I92i|.) 305. net.* 

Dreyer, I. L. £., Editit. Tychonis Brahe Dani : Opera 
omnia. Med. 4to. Tomus 7. Pp. v+422. (Haunisec 
Libraria Gyldendaliana, 1924. ) • i 


Pp. VI + 136 + 2 plates. (Southampton : Ordnance Survey 
Office; London: Edward Stanford, Ltd., 1924.) 35. net.* 

Grubenmann, U., und Niggli, P. Die Gesteinsmeta- 
morphosc. Dritte, vfillig umgearbeitete Auflage von Die 
kristallinen Schiefer : eine Darstellung der Erscheinungen 
der Gestcinsmetamorphosc und ihrer Produktc, von U. 
Grubenmann. Roy. Svo. i : Allgemeiner Teil. xii 

+ 539. (Berlin : GebrUder Borntraeger, 1924.) 33 ^ * . 

Imperial Mineral Resources Bureau. Statistics, 
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and Bye-products, ys. 6 d. net. Aluminium (including 
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Stationerv Office. :fo 24 .) 
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canitpies an (luationala : /Hiuh; sur rorigine des trcmble- 
ments de terre, raz de maree et eru4»tions volrani<iues. 
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Bland, J. O. P. Something IJghter. Demy 8vo. Pp. 
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I‘'.x. Cr. tSvo. P[). 28S ^40 plates. (London, Calcutta and 
Sydney: Ci. (i. Harrap and ('0., Ltd., H324.) ys. iut. net. 

Bryson, K. L. P'u rope and its People. (f.ifcaiKl Pro- 
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Chamberlain, James Franklin. How Wc arc 
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B. 'P. Batsford, I.td., io2.p) ^s. md. 

Chamberlain, James Franklin. How We arc 
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. Digit.' The Confcs.sions of a Twentieth Century Hobo. 
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Eisner, Eleanor. Romantic Spain ; the T.and of 
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Thornton Butterworth, Ltd., 1924.) 155. net. 
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Fifth impression. Cr. 8vo. Pp. Viii 4 373. (London 
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Griffin, Ernest H. ^ventarc.s in Tripoli : a Doctor 
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Philip Allan and Co., 1924 ) 105. 6 d. net. 

Herbertson, A. J. Commercial Geography of the 
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revised edition by J. Hamilton Birrell. Pp. 382. (London 
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Hinton, Martin A. C. Rivers and I.akcs : the Story 
of their Development. (Nature Lovers' Series.) Cr. 8vo. 
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their Quaint Customs and Picturesque Costumes.^ Fcap. 
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Jones, Li. Rodwell, and Bryan, P. W. North 
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graphy. Demy Svo. Pp. xiu+537. (London: Methuen 
and Co., Ltd., 1924.) 215. net.* 

Kent, Rockwell. Voyaging Southward from the Strait 
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sion. Cr. Svo. Pp. vii4 3ii. (London: Duckworth and 
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Lyman, Chester S. Around the Horn to the Sandwich 
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Record. Edited by Frederick J. Teggart. Med. Svo. 
Pp, X viii 3-328 4- 1 (> plates. (New Haven: Yale Univer- 
sity Press; Ixmdon : Oxford, University Press, 1921.) 
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Mitton, G. E., Described by. The County of Durham. 
Painted by A. Heaton Cooper. Demy Svo. f^p. 242. 
(London :, A. and C. Jilack, Ud., 1924.) ys. (id. net. 

Monmarch6, Georges. Bretagne. ((Collection des 
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Savage - Landor, - A. Henry. Everywhere : * the 
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Stewart, Major P. M. Round the World with Rod 
and Rifle. Roy. Svo. Pp. 296. (London : Thornton 
Butterworth, Ltd., 1924.) 2 ii. net. 

Taylor, Merlin Moore. Where Cannibals Roam. 
Med. Svo. Pp. 320. (London : Geoffrey Bles, 1924.) 
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Touring Club Italien. L* Italia ccntrale. Cr. Svo. 
Pp. 618 +ig cartes 4 18 plans. (Milan: Touring Club 
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Unstifod, J. F. The British Empire and its Problems. 
(Citizen ^of the World Geographies.) Cr. 8vo. Pp. 
Viii+278. (London: Sidgwick and Jackson, Ltd., 1924.) 
3**. 6rf. net^ 

Ward, Gapt\ F. Kingdon. P'rom (Miiiui to Hkamti 
Long. Med. 8vo. Pp. 317. (London : IL Arnold and 
Co., 1924.) 18.9. net. 

Whistler, Hugh. In the High Himalayas : Sport and 
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011^ the Natural History of thati^^rea. Hemy 8vo. Pp. 
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General Biologry: Natural History: 
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Bean, W. J. Shrub.s fgr Amateurs. Imp. i6n^>. Pp. 
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Berridge, W. S. Marvels of Natural Hi.story. (Pre- 
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Berridge, W. S. Marvels of the Animal World. 
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Meyerhof, Otto. Chemical Dynamics of Life Pha'- 
nomena. (IVIonogra])hs on lixperimental Biology.) Ex. Cr. 
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6 francs. Deuxvoluffles. l668. (Pads; Massor 

Bowles, E. A. A Handbook oi Crocus atvd Cokhicuni ' ctCie, 1924.)' ’165 francs. 
for Gardeners. Demy 8vo. "Pp; xii+i85+24 plates. 

Ikoiadon -. Martin Hopldnson and Co., Ltd., 1924. V 
\2S. bd. ne\.: 


Crisp, Sir Frank* Mediaeval Gardens, “Flowery 
Medes,^’ ^nd other arrangements of Herbs, Flowers and 
Shrubs in the Middle Ages ; with some Account of 
Tudor, ^S^bethan and Stuart Gardens. Edited by his 
. daughtJjPjtatherine Childs T^aterson. 2 vols. Demy 4to. 

• \Londoir; John J.ane, The Dodley Head, Ltd., 1924.) 
120.S’. net. 

Erith, Aclela Gwendolyn. Wliite Clover {Trifolium 
reprns, L.) : a Monograph. (Monographs on Agricultural 
Plants.) Roy. iSvo. Pp. x M50. (London: Duckworth 
and Co., 1924.) i8.s\ net.* 

Fairbrld^e, Dorothea. Gardens of South Africa. 
Demy Hvo. Pp. viii -1 2 1 3 4- ih plates. (London : A. and C. 
Dlack,*lAd., 192.1.) to.s\ hrf. net. * , 

Gwynn, Joan. Gardening for Children. Fcap. 8vo. 
I’p. 158. (London, Calcutta and Sydney : (k (i. Harrap 
and (o., Ltd., 1924.) zs. hrf. net. • „ 

Hitler, TIenri ct Joseph. l.es jmiblcmcs actucls dc 
ragriculture. (J.a Renaissance agrieolc.) Cr. 8vo. P]>. 
L55- (Paris : Payot et Cie, 1924.) 4 francs. 

Jacob, Rev. Joseph. Hardy Bulbs for Amateurs. 
Imy). lOmo. Pp. vii4 io8. (1.ondon : Country Life ^ 
i92.|.) 5.S*. net. 

Jones, W. S. Timbers : their Structure and Identifica- 
tion. Cr. ,|to. Pp. xi4-i48. (Oxford : Clarendon Pre.ss ; 
London : Oxford University Pres.s, 1924.) 15.S. net.* 

Macselfy A. J. A Real A H C of Gardening. (Home 
Garden Books,) Demy8vo. Pp. 215. (London : Thornton 
Butterworth, Ltd,, 1924.) 66*. net. 

Martineau, Mrs. Philip. Gardening in Sunny T.ands : 
the Riviera, California, Au.stralia. Med. 8vo. Pp. 29O. 
(I.ondon : R. Co bden -Sanderson, 1924.) 15s. net. 

Orwin, C. S. I'arni Accounts. (Cambridge Farm 
Institute Series.) Second edition, revised. Post 8vo. 
J’p. vi-i 140, (Cambridge: At the Univcr.sity Press, 
I92.|.) 3.S. net.* 

Tannock, David. Rock Gardening in New. Zealand. 
l’'.x. C'r. 8vo. Pp. ().p (Melbourne, Auckland and T^ondon : 
Whitcoinbe and Tombs, Ltd., 1924.) 45. net. 

Anatomy: Physiology 

Barclay, H. Clifford. T.ectures on Elementary Ana- 
tomy and Phy.siology for Nurses ; including Chapters on 
Psychology, Biology, ('omparativo Anatomy and ICmbryo- 
logy. Second edition, revised. Demy 8vo. Pp. xu+4ir. 
(London: BaillRre, Tindall and Cox. 1924.) 12s. net. 

K^^eling, H. v., Herausgegeben von, Verhandlungen 
der Anatomi.bChen Ge.sellschaft auf der 33 Versammlung 
iu Halle a. S. voin 23-2O April 192.^ (Jena: Gu.slav 
Fi.scher, 1924.) 1 1 gold marks. 

Gowen, J. W. Phy.siology and Inheritance of Milk 
Secretion. Roy. Svo. (Baltimore, Md, : Williams and 
Wilkins Co. ; Lomlon : Baillierc, Tindall and Cox, 1924.) 
22s. ()f/. net. 

King, J. T. Basal Metabolism. Roy. Svo. Pp. 118. 
(Baltimore, Md. : Williams and Wilkins Co. ; London: 
Bailli^^re, Tindall and Cox, 1924.) 12s. 6 d. net. 

M'Fadyean, Sir John. The Comparative Anatomy 
of the Domesticated Animals. Demy 8vo. Part 1 : 
Osteology and Arthrology. Reprint. Pp. 216. (Ix)ndon: 
H. K. Ix'wis and Co.,,Ltd., 1924.) 15s.net. 

Pearce, R. G., and Macleod, J. J. R. Fundamentals 
of Human Physiology. Third edition. Roy. Svo. Pp. 
349. (London : Henry Kimpton, 1924.) iSs. net. * 
Prenant, Marcel, ittudcs histologiques sur Ics per- 
oxydascs animates. (Archives de Morphologic g6n6rale et 
cxperimcntale.) Svo. Pp. 155. (Paris : Gaston Doin. 
1924.) 20 francs. 

Roaf, H. E. A Text-Ik)ok of Physiology. Denry Svo. 
Pp. viii 4-605. (Lpndon : E. Aniold and Co., 1924.) 
25s. net.* 


Anthrop^ogy : Archceology 

Bond, F* Bl^h. flie Company of Avalon : a Stud> 
of the Script of Brother Symon, Sub-Prior of^Wincheslei 
Abbey in the Time of King Stephen. D«my *8vo. Pp 
xxxix-i-T59. (Oxford: Basil Blackwell, 1924.) 7s.6rf.net.’' 

Burrow, Ed. J. Ancient Earthworks and Camps oJ 
Somerset : a Collection of over 100 Drawings in Wash and 
Line of British, Saxon, and Roman Camps and Earth- 
works, fncluding a number not previously recorded. AVitl* 
riescriptions and Plans. Edition limited to 1000 copies 
signed. Demy 4to. Pp. 165. (London and Chelmsford 
E. J. Burrow and Co., Ltd., 1924.) 25s. net. 

Ffahcrty, Robert J., in collaboration with Flaherty 
Frances Hubbard. My Eskimo Friends : “ Nanook o; 
the North.” Sup. Roy. Svo. Pp. 170. (I.ondon : W 
Heiuemann, Ltd., 1924.) 21.9. net. 

Halliday, W. R. Folklore rfludies, 'Ancieht and 
Modern. Cr. Svo. Pp. 192. (London : Methuen and 
Co., Ltd., 1924.) 7s. 6rf. net.. 

Manning, Rev. Samuel. The Land of the PliaraoRs 
Edited by the Rev. James B^ikie. Ex. Cr. Svo. Pp. 212 
(Ixnidon: Religious Tract Society, 1924.) ' 3s. 6rf. net. 

‘ Palmer, Ernest G. The Secret of Ancient Egypt. 
Cr. Svo. Pp. III. (London: W. Rider and Son, I.td,, 
1924.) 35. 6rf. net. 

Quennell, Marjorie and G. H. B., Written and Illus- 
trated by. Everyday Life in Roman Britain. (The 
Everyday Life Series, 3.) Post Svo. Pp. xi-rii. 
(London : B. T. Batsford, Ltd., 1924.) 55. net. 

. Stoddard, Lothrop. Racial Realities in Europe. Ex. 
Cr. Svo, Pp. v 4* 252 + 3 maps. (New York and I.ondon : 
Charles Scribner’s Sons, 1924.) r2s. 6rf. net.* 

Xanthouides, Stephanos. The Vaulted Tombs of 
Mesara : an Account of some early Cemeteries of Southern 
Crete. Translated by J. P. Droop. . 4to. (London : 
Hodder and Stoughton, Ltd., 1924.) 636. net. 

Yearsley, Macleod. The Folklore of Fairy-Tale. 
Demy Svo. Pj). xiii4-240. (London: Watts and Co., 
1924.) 7s.6rf.net.*' 

Philosophy : Psychology 

Avery, Albert Edwin, Edited by. Readings in 
Philosophy. Second edition. Demy Svo. Pp. 614. 
(New York and London : Appleton and ^Co., 1924.) 
I2S. 6rf. net. 

Dumyille, B. The Fundamentals of Psychology. 
Second edition. Cr. Svo. Pp.xii 4-433. (London: Uni- 
versity Tutorial Press, Ltd., 1924.) 6s. 6rf. 

Ewald, G. Temperament und Charakter. (Mono- 
graphicn aus dem Gesamtgebicte der Neurdlogie und 
Psychiatric, Heft 41.) Pp. 156. (Berlin : Julius Springer, 
1924.) , 9 gold marks. 

Johnson, Humphrey*. Catholicism and the English 
Mind : a Study in Religious Psychology. Cr. Svo. Pp. 
102. (Oxford : B. Blackwell, 1924.) is. 6rf, net. 

Kehrer, Ferdinand, .und Kretschmer, Ernst. Die 
Veranlagniig zu scolischen Storungen. (Monographien aus 
deni Gesamtgebiete der Neurologie und Psychiatric, Heft 
40.) Pp. 206 4-1 Tafel. (Berlin : * Julius Springer, 1924.) 
1^2 gold marks. 0 * 

* Lloyd, R, E. Life and Word : an Essay in Psychology. 
Demy Svo. Pp. xvi4-i39. (London: I-ongmans, Green 
and Co., 1924.) 7s. 6rf.net.* 

Morgan, John jf. B. The Psychology of the Un- 
adju.stcd Schodl Child. Cr. Svo. Pp. xi 4-300. (New 
York : The Macmillah Co. ; London : Macmillan and Co., 
Ltd., 1924.) 9s. net.* 

“ Psychologist.” The Mind and How to Manage it. 
Ex, Cr. Svo. Pp. 93- (T^ondon : Mills and Boon, Ltd., 
1924.) 3s. 6rf. net, , ’ , 
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1924.) t " ' 

Saxby, I. B. The Education of Behaviour : a psycho- 
logical Study. Second edition, revised andL partly re- 
written. Cr. 8vo. Pp. ix + 264. (Xwondon ; University 
of London Press, Ltd., 1924-) ‘ 

Selble, Rev. W. B. The Psychology of Religion. 
Med. 8vo. Pp. xii+310. (Oxford: Clarendon • Press ; 
London : Oxford University Press, 1924.) 125. 6 d , net.* 

Turner, Julia. Human Psychology as seen through 
the Dream. Cr.' 8vo. Pp. xii + 196. (London; Kegan 
Paul and Co., Ltd., 1924 ) 65, (> d . net.* 

Ziehen, Th, Lcitfaden dor physiologischen PsychV 
logic in 16 Vorlesungen. Zwdifte, umgearbeitete Au'flage. 
(Jena : Gustav Fischer, 1924.) 18 gold marks. • 


Bacteriology : Hygiene 

Aubertln, ET. Le d^vcloppement de l*infectior[ bacil- 
lairc chez Thomme : le role du terrain. 8vo. -Pj). 340. 
(Paris; Gaston Doin, 1924.) 20 francs. 

Buchanan, R. El# General Systematic” Bacteriology, 
^loy. 8vo. Pp. ^00, (Baltimore, Md. : Williams and 
Wilkins Co. ; London: Bailli^re, Tindall and Cox, 1924.) 
30.V. net. 

Cobb,' Walter F. Graded Outlines in Hygiene. 8v6. 
Book 2. • Pp. ,387. (Londbn, Calcutta and Sydney : 
G. *G. Harrap and 60., Ltd., 1924.) 75. 6 d. net.'. * 

Dufestel, L. Manuel de Tassistante d'hygit'me scolairc. 
Preparation aux dilierents examens de 1 ‘infirmiere scolaire. 
Cr. 8vo. Pp. 207. (Paris : Gaston Doin, 1924.) 8 francs. 

Bakin, H. S. Military Meat and Dairy Hygiene. 
Roy. 8vo. Pp,. 647. (Baltimore, Md. : Williams and 
Wilkins Co. ; Ix)ndon : Baillidre, Tindall and Cox, 1924.), 
32s. net.* 

Elsenberg, Arthur A. Principles of J 3 actcriology. 
Third edition, revised and enlarged. Small 8vo. Pp. 2 t6. 
(London : Henry Kimpton, 192*4.) los. 6d. net. 

Thom, C., and Hunter, A. C. Hygienic Fundamentals 
of Food Handling. Demy 8vo. Pp. 212. (Baltimore, 
Md. : Williams and Wilkins Co. ; Tx)ndon : Baillicre, 
Tindall and Cox, 1924.) 15s. net. 

Verdun, P., et Mandoul, A. H. Precis de parasito- 
logie humaine. (Collection Testut. ) 30 edition. Cr, 8vo. 
Pp. 950+4 planches. (Paris: Gaston Doin, 1924.) 
46.50 francs. 


Cotohl, L., Truche, C., and Raphael, MUe. A. 'Cho 

Fn^mococ^s and Pneumococcal Afleclious.' E.T\fd\9Yv 
cdiUon by D. S. V'agc auc\ Kva Morton. Koy. ftvo. Pp. 


O. t aRc anci »wa Morton. Vtoy. »vo. k»p, 
218. (London: ]. Bale, Sons, and DameVsBop.* L-td., 
1924.) i6s. net. . 

^ Gunning, Joseph, and Joll,* Cecil A. Aids to Surgery 
Fifth edition. Kcap. 8vo. Pp. viii.4434, (X^ondoti: 
BailUere, Tindall and Cox, 1924.) 4s. 6d. net. 

Danieiopolu. L’angine de poitrine : pathogenic 
traitement medical et chirurgical. Pp. 120+5 planchei 
(Paris : Masson et Cie, 1924.) r 8 francs. 

Dletricb und Kaminer, Herausgegeben im /uftrage 
der Zentralstelle fiir Balneologic von. Handbuch der 
flalneologie, medizinischeii KHmatohgie bnd ' Balneo- 
graphie. Sup. Roy. 8vo. Hand 4. Pp. xii + 179. (Jaipzig; 
Georg Thiemo, 1924.) 3.80 dollars.* 

Duken, J. Die Besonderheiten' der rdntgenologischen'- 
Thoraxdiagnostik im Kindesalter als Grundlage fiir die 
Beurteilung der kindlichen Tuberkulosc. Text und Atlas. 
(Jena: Gustav Fischer, 1924.) 36 gold marks. 

^ Durupt. Micromethodes et scmi-microm6thodes appli- 
quees aux analyses chimiques du sang et des humenrs. 
Pp. 288. (Paris : A. Poinat, 1924.) 15 francs. 

EUasbiirg, Helene , and Gahn , PhilUpp . Die Behan d- 
lung dor kindlichen Lungentubcrkulose mit dem kiinst- 
lichcn Lungen-Pneumothorax. Pp. 54. (Berlin : S. 
Karger, 1924.) 

Greenish, Henry G. A Text Book of Materia Medica : 

. an Account of the more important Oude Drugs of Vege- 
table and Animal Origin. Fourth edition, revised. Roy. 
8vo. Pp. 600. (London: J. and A. Churchill, 1924.) 
255. net. 

Gulbal, P, Traitement chirurgical de la dilatation 
bronchique. (Collection Mcdecine et Chirurgie pratiques. ) 
8vo. Pp. 176. (Paris: Masson et Cie, 1924.) 10 

francs. 

Gwathmey, James T. Anesthesia. Second revised 
edition. Roy. 8vo. Pp. 799. (London : J. and A. 
Churchill, 1924.) 255. net. 

Haire, Norman. Rejuvenation : the Work of 
Stcinach, Voronoff and Others. Cr. 8vo. Pp. 223 +2 
plates. (London : G. Allen and Unwin, Ltd., 1924.) 

7s. 6d, net* 

Hall, Percy. Ultra-violet Rays in the Treatment and 


Cure of Di.scase. Med.^ 8vo. Pp. 126. (London : W. 
Hcineinann (Medical Books), Ltd., 1924.) 75. Od. net. 

Harger, John. Cancer : its Causation, Prevention 
and Cure. Cr. 8vo. Pp. xv + 139. (Liverpool: C. 
Tiitling and Co., Ltd., 1924.) 5s.* 


Pp. 126. 


Medicine: Surgery 

Alessandrini,-G. Tnsetti trasmettitori di malattie. 
(AttualitA scientifiche, .serie mcdica, N. 21-22,) 8vo. 
P]). 94. (Bologna : Ricola Zanichelli, 1924,) 12 lircs. 

Arneth, Josef. I^citfaden der Perkussion und Auskult- 
ation (besonders fiir Anfanger). Zweite, verljcsscrte und 
vermehrte Auflage. (Jena : Gustav Fischer, 1924.) 
5.60 gold marks. 

Bellocq, Ph. L*os temporal chez rhomme adulte : 
iconographie ct description de Tos et dc ses cavit^s. 
Roy. 8vo. Pp. 128. (Paris : Masson et Cie, 1924.) 
18 francs. 

Bram, Israel. Goiter : Non-surgical Types and 
Treatment. Med. 8vo. Pp. xviii+479. (New York 
The Macmillan Co. ; I.ondon : Macmillan and Co., Ltd., 
1924.) 3 IS. 6 d. net. 

Burwinkel, Oskar. Die Angine Pectoris. Demy8vp. 
Pp. 30. (Halle a. S. : Carl Marhold, 1924.) 

Campbell, Dayton Dunbar,. Full Denture Pro.sthcsis. 
Roy. 8vo. Pp. 390. (London : Henry Kimpton, 1924.) 
375. 6 d. net. * • 

Castor, R. H. A Short Guide to the Instruments and 


Heine, L. Anlcitung zur Augenuntersiichung bei 
Allgemeincrkrankungcn. Vierte, erweiterte Auflage. 
(Jena: Gustav Fischer, 1924.) 3.60 gold marks. 

d’Herellei F. Immunity in Natural Infectious Dis- 
eases. Roy. 8vo. Pp. 400. (Baltimore, Md. : Williams 
and Wilkins Co. ; London, Bailliere, Tindall and Cox, 
1924.) 255. net. 

Heyd, Charles Gordon, and Killian, .John A. The 

Liver and its Relation to Chronic Abdominal Infeetioii : 
a Clinical, Pathological and Chemical Study ; with Clinical 
Discussion of the Affections of the Appendix, GjiII Blailder 
and Liver. (The Beaumont Foundation Lectures, Scries 
No, 3.' Small 8vo. Pp. 164. (London: Henry Kimpton, 
1924.) 1 8s. net. 

Hogeboom, Floyde Eddy. Practical Pcdoclontia, or 
Juvenile Operative Dentistry and Public Health Dentistry : 
an Introductory Text for Students and Practitioners of 
Dentistry. Roy. 8vo. Pp. 100. (London : Henry 
Kimpton, 1924.)’ 15s. net. 

Humphris, Fraqcis Howard. Artificial Sunlight and 
its Therapeutic Uses. (Oxford Medical Publications.) 
Demy 8vo. Pp. 184. (London : Oxford University 
Press, 1924.) 85. 6 d. net. 


Appliances required for Operations^' and the Drcs.sing of 
Cases. Second edition, revised. Cr. 8vo. Pp. 34. 
(London : W. Thacker and Co.,' 1924.) is. 6 d. net. 

Clarke, Ernest. ‘The Errors of. Accommodation and 
Refraction of the Eye, and their Treatment : a Handbook 
for Students. Fifth edition, revised. Cr. 8v'o. Pp. 
iv+251. (Tx)ndon : Baillidre, Tindall and Cox, 1924.) 
8s. 6 d. net. 


Koch, W., Herausgegeben von. Verdffentlichungen 
aus der Kriegs- und IJonstitutions-pathologie. Runf- 
zehntes Heft ( Vierter Band, Heft 1 ) : Das Wachstum der 
Schnlkinder ; ein Beitrag zur pathologischen Physiologie 
des Wachstums. Nebst cinem Anhang : Ober das 
Wachstum einiger innerer Organe bcim IGiide. Von R. 
Rossle und Herta Boning. (Jena: Gustav Fischer, 1924.) 
3 gold marks. 
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Kolle, W., Herciusj(cKcl)en von. Arbcitcm aiis clem 
Staatsinstltiii fiir (^XJ)(;riTnt•^ltelle 'rherapie und dem fieorg 
Speyer- 1 1 ause zu PYaiikfurt a. M. hegriindet von Paul 
Ehrlich. Heft 17 : Studirii ijber da.s chemotherapeutischc 
Mittcl Haycr 205. (Jena : Ciustav Fischer, 1924.) 1.50 

gold marks. 

Levaditi, C, Lr. bi.smuth dans Ic Iraitemcmt de la 
syplulis. 2 vols. Pp. 41O. (Paris: Masson ct Cic, 
T92p) 25 francs. 

Lutcmbachcr, R. I.es troubles fonctionnels du c(riir : 
serniologie et llieraj)euti«iue. Pp. 520. (I*ari.sr Miisson ct 
( ie, i<)24.) .|5 francs. 

Lyon, Gaston. 'lYaite eleiiKMitairc de clini<|ue thcra- 
pontitjiie. Onzieine edition entieroment refoiubie. K*(»y. 
8vo. I*p. xiv I- 1 |oH. (I*aris : Masscni et Cie, 1924.) 
70 francs. 

Marcliadier, A. L., et Goujon, A. Notions praticpies 
de t<jxicologie vegetale indigene. 8vo. Pp. 2184. (Paris : 
(laslon Doin, 1924.) 22 francs. 

Marlow, F.W. "I'lie Relative P<»siriou of Rest of the ICyes 
and the Ih’blonged ()r< lu,si.e,i Test. Homy iSvo. l*p. vii (• 
t)(t. (Philadelpliia : h'. A. Davis ('o., 1924.) 2.50 dollars. 

Martindale and Westcott. The J^xtra 1 ’liarmacopo'ia 
of .Marti ndal«‘ and Westcott. Revi.sed by W.^ Harrison 
Martindale and W. Wynn Westcott. KightetaitJi edition. 
In 2 vols. I'Vap. Hvo. Vol. r. Pp. xxxviii H- J 163. 
(London : H. K. Lewis and Co., I^til., 192, |.) '27.S. fvf. net.* 

May, Charles II., and Worth, Claud. A Manual of 
Diseases of tin* I^yc;. Idflli edition, revised. Kx. Cr. 8vo. 
Pp. viii 1 p>o I 22 ])lates. (I^ondoii j naillicre, Tindall 
and C'ox. 1924.) 15V. net. 

Meunicr, L. Hisioirts <le . la in^decine de]niis scs 
origines jij.sjpi'a nos jours. Pp. vi+037. (Paris: K. 
le l<'ran(;ois, 1924.) 3 <j francs. 

Moore, R. Foster. Retinal V'eiious Thrombo.sis. Roy. 
Svo. Pp. 9^>. (Ivondoji : (L Pulman and Son.s, Ltd., 

I (>24.) 3. S'. lU't. 

Muirhead, A. L., and Brodic, Edith P. A Textbook 
of Materia Medit a for Nurses. Second edition. Small Hvo. 
I*])* (I^ondou : Henry Kiinptoti, 192 p) cos. 6^/. net. 

Rehberger, (George E. lappincott's (Juick Reference 
Mook for Medicine and Surgery. Fourth edition, revised. 
Sup. Roy. Hvo. (Philadelphia and London : J. H. 

I. ippincott 192 t.) 93.S. net. 

Reynolds, Edward, and Macomber, Donald. Fer- 
tility .ind Sterility in Human Marriages. With a section 
on the Determining C'an.se.s of Male Sterility, by Edward 

J. . Young, jun. Med. Hvo. Pp, 2H5. (J Philadelphia and 

London : W. H. Samulers Ct)., J.ttl., 1924,) 25s. net. 

Richaud, A. 1 'ret is de iherapeutitpie et tie ])harma- 
colt)gie. (Cf)llection de l*recis metlicaux.) Sixieme edi- 
tion, revue et mise au courant. Hvo, Pp. xxxiv | 1008. 
(l*aris : Ma.s.son et Cie, 192 p) 40 francs. 

Ricker, Gustav. Pathologic als Naturwi.s.sen.schaft 
Relatit)nspathologie : fijr Pathologen, Phy.siologen, Medi- 
ziner und lUologen. R»)y. Hvo. J^p. |oj. (Berlin: 
|ulins Springer, it)2p) iH gold marks. 

Roger, G.-H., Widal, F., et Teissier, P,-J. Nouveau 
traile dt^ metlecine. Im.scicule 3 : Maladies infectieuses 
(suite). 2'' edition. Pp. (>oH -| .j planches. 45 francs. 
L'a..scicide 7 : Avitamino.ses, maladies par agents phy.siqn.es, 
troubles tie la nutritit)n. 2'’ edition. J^p. 38 p .jo francs. 
(Paris: Ma.sson et Cic, i92.p) 

Roussy, Gust. L’etat actuel tin probleme dn cancer. 
(Ctillcctitm Science ct Civili.sation.) Cr. Hvo. Pp. 192. 
(Paris; Gauthier- Villars ct Cic, 1924.) 10 francs. 

Sen, Rajendra K. A 'l rcati.se on InfUicnza. Cr. 8vo. 
P]). 150. (London : J. Bale, Sons and Daniel.s.son, Ltd., 
it)24.j 55. net. 

Singer, Charles, and Sigerist, Henry E., Edited by. 
Essays tni the History of Medicine. Presented to Karl 
Sudhotf on the. Occasion of his Seventieth Ihrthday, 
November 26th, 1923, by Sir T. Clillord Allbntt, Arturo 
(.'astiglioni, Friedrich Dannemann, Paul Diepgen, Erich 
Elxstein, h'ielding H. (kirri.son, Ern.st How^ald, Arnold C. 
Klcbs, E. O. von Lippmann, l\lax Nouburger, Sir Humphry 
Rolleston, Henry IL Sigerist. Charles and Dorothea Singer, 
W. G. Spencer, Cieorg Sticker, 1C. C. Streeter, Lynn Thorn- 
dike, G. A. Wehiii, and Edward Theodore Writhing ton. ^Icd. 
8vo. Pp. V + 4 1 H p 24 plates. (London : Oxford Univer- ! 
.sity Press ; Zurich: Verlag Seldwyla, 1924.) 42jr.net.* 1 


Sollier , P . , et Gourbon , Paul . Pratiq ue s^mfologique 
des maladies mentale.s ; guide Fetudiant ct du 
praticien. (Collection du,M6decin Praticien.) 8vo. Pp. 
458. (Paris: Masson ct Cie, 1924.) 20 francsi. 

Thomson, Frederic H. The Diagnosis and Treat- 
mctit of the Infectious Diseases : a Manual for Practi- 
tioners. Cr. 8 VO. Pp. 216. (London : H. K. Lewis and 
Co., Ltd., 1924.) 75. (}d. net. 

Wessejow, O. L. V. de. The Chemistry of the Blood 
in Clinical Medicine. Med. 8vo. Pp. 255. ' (London : 
F'rncst Benn, Ltd., 1924.) 15s. net. 

Williams, Leonard, ri'lie Siricnce and Art of Living. 
Cr. 8vo. Pp. 2.fo. (Loniloii : Hodder and Stoughton, 
Ltd., 1924.) 5s. net.* 

Miscellaneous 

Alllngham, R. G., Compiled by. A Romance of the 
Rostrum : being the llusincss Life of Henry Stevens and 
the History of Thirty-eight King Street ; together with 
some Account of Famous Sales held there during the last 
Hundred Years. Demy 8vo. Pp. 333 4 t3 plates. (London: 
H, F. and G. Witherby, 1924.) 20s. net.* 

Blrkbeck College Centenary J .ectiires : a Course of 
Lectures given at the College in a'oninjction with the 
celebration of the Centenary. Pott 4to. Pp. xiv4- [77. 
(London: Univer.sity of London lYess, Ltd., 1924.) 55.net. 

Cox, Harold. The Failure of Slate Railways. Demy 
8vo. Pp. 40. (London: Longmans, . Green and Co., 
1924.) * 

Humberstone, Thomas Lloyd, Edited by. Science 
I and Labour : being the Principal Addresses at the Con- 
fcrence on Science and Labour held in London on 30th 
and 31st May 1924. Demy 8vo. Pp. 120. (London 
Ernest Benn, f.td., 1924.) Paper, ()s. net ; cloth, 75. Gd. 
net.* 

Jones, Frederic Wood. Unscientific lC.ssays. Cr. 8vo. 
Pp. 208. (f^ondon : K. Arnold and Co., 1924.) O5. net.* 

Mallet, Charles Edward. A History of llie Univer- 
sity of Oxford. Tn 2 vols. Med. 8vo. Vol. i : The 
Meditcval University and the Colleges founded in the 
Middle Ages. Pp. xxiii-f-448. Vol. 2.: ri'he Sixteenth 
and Seventeenth Centuries. Pp.' xv 1-502. (London : . 
Methuen and Co., Ltd,, 1924.) 215. net each. > 

MUller-Liebenau, R. Das Wesen der Krfindnng : 
ein Weg zii ihrer Erkenninis nnd rechten Darstellung. 
I»p. 282. (Berlin: Julius Springer, 1924.) 9 gold marks. 

“ Naturwissenschaften,** Herausgegeben von der 
Schriftleitung der. Ergebnissc dcr exakten Natnrwissen- 
schaften. Med. 8vo. DritterBand. Pp. iii -1-404. (Berlin: 
Julius Springer, 1924.) 18 gold marks.* 

Peters, Charles G. Foundations of Educational 
Sociology. Ex. Cr. 8vo. Pp. x -1-447. (New York : The 
Macmillan Co. ; J.ondon : Macmillan and Co., T-td., 1924.) 
T 25 . net.* 

“ Q.” Some Better ri'hings. Short Talks .by “ (J " 
with the Editor of The West Herts Post and his Public. 
Cr. 8vo. l*p. 62. (London : E. Marlborough and Co., 
J.td., 1924.) 15 . net.* 

Rayleigh, Lord. John William Strutt, ririiird Jkiron 
Rayleigh, O.M., F.R.S., some time. President of the Royal 
Society and Chancellor of the University of Cambridge. 
By his Son, Robert John Strutt, Fourth Baron Rayleigh. 
Demy 8vo. l*p. xi 1-403 plates. (London : E. Arnold 
and Co., 1924.) 255. net.* 

Robinson, James Harvey, The Humanizing of 
Knowledge. Cr. 8vo. Pp. 119. (London : Hodder and 
Stoughton, Ltd., 1924.) 55. net.* 

Ross, Sir John. I'he Years of My Pilgrimage : 
Random Reminiscence.s. Demy 8vo. viii4-3o.p 

(?x)ndon : IL Arrtbld and Co., 1924.) 185. net.* 

‘ Sch(»rlieb, Mary, Edited by. Sexual Problems To-day. 
Med. 8vo. Pp. xiii -H 2.45. (London : Williams and Nor- 
gate. Ltd., 1924.) 75. 6d. net. 

Tawney, R. H., and Power, Eileen, Edited by. 
Tudor Economic Documents : being Select Documents 
illustrating the Economic and Social History of Tudor 
Fhigland. (University of London Historical Scries, No. 4.) 
In 3 vols. Cr. 8 vq. Vol. 2 : Commerce, Finance and the 
Poor Liiw. Pp. ix -I- 369. (London : Longmans, Green 
and Co., 1924.) 155. net.* 
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Volume^ marked with an asterisk have been received at “Nature'* Office, 


Mathematics : Mechanics : Physics 

Achalme, Dr. J.cs edifices physico-chiiniqiies. Demy 
Svo. Tonic 3 : r.a iiiolccnle niinerale. J^p. 350. (Paris : 
Payot ct Cic, Tt)2.p) 20 francs.*^ 

Back, E.,undLand6, A. Zeemaiieffekt uiul Multiplelt- 
strtiktiir dcr Spcktrallinien. J^emy 8vo. l^p. lOo 1 2 
Tafpln. (Berlin : Julius Springer, 1024.) 8 gold marks. 

Bowley, Arthur I. I'.lcmcnt.s of Statistics. Demy 
8x^0. Part 2. Fourth edition, revi.sed. Pp. 214. (London: 
^ P. S. King and Son, Ltd., Jg24.) t2.v. fW. net. 

Bryk, Ernst. F.xi)erimcTitalphy.sik in Anlehniing an 
die friUicro Bearbeitung dcs gleicdinainigeii Ihqietibiriums. 
(Urei ten. steins Rcqieti tori urn Nr. 35.) In 6 Aullage neu 
bearbeitet von Jo.scph Regkir. Pp. 162. (Leipzig : J. A. 
Barth, 1924.) 3.00 gold marks. 

Denton, F. M. Kclativit}" and Common Sense. Large 
Cr. 8vo. Pj). xvii -i -iyg. (Cambridge : At the University 
l*ress, 1024.) io.*f. hd. net.* 

Department of Scientific and Industrial Research : 
food investigation B*ard. Special Keport No. 5 by tiic 
Engineering Committee of the Board : First J^eport on 
Heat InsulatoTs. Kxjierinu‘nts by iCzer (irifliths. Koy. 

8 VO. Pp. iv4-58. (London; ll.M. Stationery Office, 
11924.) 25 . not.* 

Ferry, Ervin S. Haiulboak of Physics JMoasurenients. 
8vo. Vol. Second edition. (London ; Chapman and 
Kail, T.td., Tg2|.) not. 

Gruber, O. v. Einfache und Dopjiclpunktcinschaltung 
im Jtaum. (Jena : (bistav Idschor, ig2.p) 2.50 gold marks. 

Haas, Arthur, liitrodin tion to Theoretical Physics. 
Translat(‘d from the third and fourth editions by T. 
Verschoyle. Demy 8vo. Vol. i. Pp. xiv -1-331. (London, 
Bombay and Sydney: Constable and Co., f.td., ig24.) 
215 . net.* 

Hadley, H. E. Everyday Physics. Cr. 8vo. P]>. 
viii I 474 -1-4 plates. (London : Macmillan and Co., T.td., 
]g2^.) 65. Gd.* . 

liardini^, Arthur M., and Mullins, George W. 

Analytic Geometry. Cr. Svo. Pp. vii I 312. (New York: 
The Macmillan ('o. ; London : Macmillan and Co., T.td., 
jc)2 |.) 125 . net. 

Johnston’s " Edina “ Arithmetics. Cr. Svo. Book 4. 
Pp. 48. yd. net; cloth, lod. net. Book 5. Pp. 56. Sd. 
iKit; cloth, lid. net. (Edinburgh and London: W. and 
A. K. Johnston, Ltd., 1924.) 

Kossel, W. Valcnzkrafte und Roiitgeiispektren : zwei 
Aufsiitze fiber da.s h'lc?ktroneiigebaude des Atoms. Zweite, 
vermeil rtc Auflage. Demy Svo. Pj). iv fSg. (Berlin; 
Jiihus Springer, 1924.) Ji-Go gold marks.* 

Lorenz, Hans. Lehrbuch dcr 'tcchnischen Physik. 
Zweite, neubcarbcitctc Auflage. Med. Svo. Band i : 
'I'cchnische Mechanik starrer Gebilde. Zweite, vollstandig 
neu bear beitete Auflage der " Technischen Mechanik starrer 
Sy.steme.” Teil i: Mechanik ebener Gebilde. Pp. viii |- 
390. (Berlin : Julius Springer, 1924.) • 18 gold marks.* 
Lyman, Th. LTJltra-violet. (Nouvelle Collection 
scientitique.) Traduit par Mme. M. J. Riviere. Cr. Svo. 
Pp. 228. (Paris: F 61 ix Alcan, 1924.) 10 francs. 

McDougall, A. T. The Wonders of Electricity. 
(Science in Everyday Life Series.) Cr. Svo. Pp. vii + i So. 
(London : Sir T. Pitman and Sons, Ud., 1924.) 25. 6d. 

Mellor, J. W., Oxley, A. E., and Desch, G. H. 
Physics in Industry : Lectures delivered before the 
Institute of Physics. Roy. Svo. Vol. 2. Pp. 48 -f 6 
plates. (London: Oxford University Press, 1924.) 35.net.* 
Meshenberg, M. P. Algebraic Gc<fmetry : a Firsi 
Course, including an Introduction to the Conic Sectiorft 
Cr. Svo. Pp. xi4-i27. (I.ondon : Sidgwick and Jackson, 
Ltd., 1924.) 35. 6d. net.* 

Millikan, Robert Andrews. The Electron : its Isola- 
tion and Measurement and the Determination of some of 
its Properties. Ex. Ct. Svo. Pp. xiv + 293. (Chicago : 
University of Chicago Press ; London : ('ambridge Uni- 
versity Press, 1924.) 1.75 dollars. . 

Peters, I. Die mathematischen und pliysikalischen 
Grundlagen der Musik. Small Svo. Pp. iv+35. (Leipzig 
und Berlin : B, G. Teubner, 1924.) 0.80 mark. 


I Picard, £mile. .Ah'danges rle math^matiques et de 
physique. Roy. Svo. Pp. v i 366. (Paris : Gauthier- 
Villars et Cie, 11)24.) -3 francs.* 

Reichenbach, H. Axiomatik d(ir relativistischen 
Raiiin-Zeit-Lchre. (Dii^ Wisseiischaft, Band 72.) Roy. 
Svo. Pp. X 4- i()i. (Braun.schwcig : F. Viewog und Sohn, 
A.-G., ig^f.) 0 gold marks 

Silberstein, L. d'hc Tlicory of Relativity. Second 
edition, enlarged. Demy Sxo. J*p. x 1363. (f.ondon ; 
Macmillan and Co., Ltd., 1924.) 255. net.* 

Stewart, Oscar M. Physii s : a 'fextbook for ('f)llegc.s. 
Demy Svo. J’p. viii 1 723. (Boston and London ; Ginn 
and Co., J92.J.) 175. Gd. net.* 

Turpaln, Albert. Conferences .scientifi(|nes. Demy 
Svo. Premier fascicule : l.c nouveau domairn^ de I’elec- 
trieitc, revolution des theories clcctriqucs. Pp. x-i-72. 
(I’aris : Gauthier- Villars et (ae, 1924.) 5 francs.* 

Verity, E. R. Mathematics for Tecdmical Students. 
Demy Svo. l*p. xi | f08. (J^ondoii : Longmans, Green 
and Co., 1924.) 125. Gd. net. 

Witz, Aime. 1 hermodynamique a Tu-sage des in- 
genieiirs. ^‘‘edition. Svo. Pp. 334* (Paris: Gauthier- 
Villars et Cie, 1924.) 20 francs. 


Hnj^ineering: 

Allen, John Parnell . Practical Building ('onstriiLtion : 
a Handbook for Students ]>reparing for the Examinations 
of the Science and Art Department, the Royal Institute 
of British Architects, the vSurveyors' Institution, etc.; 
designed also as a Book of Kefereiua; for P(‘rsons engaged 
in Building. Sixtli edition, revised. Med. Svo. Pp. 
xii -f5S4. (r.ond()n : Crosby I.ockwood and Son, 1924.) 
155. net. 

Aucamus, E., et Galinc, L. Tranways, metropoli tains 
et automobiles. (Bil)liothe(|ue de ringenieur d(; travaiix 
publics.) 'J'roisiemo edition, mi.se A, jonr par IC. Julien. 
Gl. Svo. Pp. X 1 758. (Paris: Jabr. Dunod, 1924.) 
58.50 francs. 

Bew, Richard H. Principles of Sanitation and Jdnmb- 
ing. Alcd. Svo. Pp. 125. (London, Glasgow and Bom- 
bay : J 5 lackic and Son, Ltd., 1924.) 75. br/. net. 

Bishop, Galvin G. JClectrical Drafting and Design. 
Med. Svo. Pp. viii 4- 165. (New York: McGraw-Hill 
Book Co., Tiu'.. ; T.oiidon : McGraw-Hill Publishing Co., 
Ltd., 1924.) 105 . net.* 

British Engineering Standards Association. Pub- 
lication No. 10 p British Standard Limits and Fits for 
Engineering. Svo. Pp. si. 15 . net. Publication No. 
199 ; Briti.sh Standard Specification for Electrolytic 
Copper Ingots and Ingot Bars. Svo. T’]). 3. 15. net. 

Publication No. 200; British Standard Speciiication for 
Tough Copper t'akes and Billets for Rolling. Svo. Pp. (>. 
15. net. T^iblicalion No. 201 : British Standard Specifica- 
tion for Fine Copper Cakes for Rolling. Svo. Pp. 0. 
15. n(;t. Ihiblication No. 202 : British Standard S])ccifica- 
tion foi Electrolytic ('athode ('opper. Svo. Pp. 3. 1.5. 

net. Publication No. 203 : British Standard Specification 
for “ Best Select " ('opper. Svo. P]). 3. 15 . net. Pub- 

lication No. 5005 : J 3 ritish Standard Schedule of Wrought 
Steels of Automobiles. (Superseding No. 75, 1916.) Svo. 
Pp. 32. 15 . net. Thiblic'ation No. 5007 : British Standard 

Schedule of Sheet Stei;ls for Automobiles. Svo. Pp. 16. 
Ts. net. Ihiblication No. 5009 : British Standard Schedule 
for Steel Tubes for Automobiles. Svo. P]). 15. 15. net. 

Publication No. 5013 : British Standard Dimensions for 
Pneumatic Tyre Rims. Part i : Rims for Automobiles. 
Part 2 : Rims for Motor Cycles and Cycles (including 
Side Cars and Carriers). (Superseding Report No. .70, 
1915, and Interim Report C.L. 8564, 1920.) Svo. P]i. 15. 
15 . net. (London : British Engineering Standards Associa- 
tion, 1924.) 

Brough, Bennett H. A Treatise on Mine Surveying. 
Revised by Harry Dean. Sixteenth edition. Cr. Svo. 
Pp- 495- (l^ondon: C. Griffin and Co., Ltd., 1924.) 
9s. net. 
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Burn, Louis. ^“^Olkshop Gauges and Measuring Ap- 
pliances : an Introductory Treatise on the Principal 
" Sleasuremcnts required and the Instruments used in 
Work^hoj) l^ractice^'i for Apprentices and Students. Cr. 
8 v(). 'j*p. ix I i5|. T.ondon : Sir I. Pitman and Sons, 
Ltd.. 5.s! net.* V 

Butler, Ilgfbert J. Motor Bodywork : the Design 
and ('o«stnictif)ii of Private, Commercial, and Passenger 
Types. Cr. 4tr^. Pp. 51O. (London : . Oosby Lockwood 
and Son, hd. net. 

Cotton, H. J’Jectrical Technology : a Text-lxjok cover- 
ing the Syllabus of the B.Sc. iCiigineering, A.M.l.E.K., 
and the \ational Certificate Kxaminations in this Subject. 
(Engineering Begre.i^ Series.) Demy 8vo. 1^). xv H ^^76. 
(London: Sir I. Pitman and Sons. Lt<l., iq^.p) i J.-s.brf. net.* 
Dawes, Chester L. Imluslrial Klectiicity. (Indus- 
.'trial iCngineeriug 'lexts.) ('r. «vo. Part 1. Pi^. 

xiV'l 371. (>revv York: McCraw-llill Book Co., Inc.; 
London : Me(iraw-HiU Jhiblishing Co., Ltd., 192/^.) 
1 us. yl. net.* 

Dcmoulin,M. Lot omoiivo et materiel roulant. (Biblio- 
theijiic de Tiugenie ir de travaux publics.) Deuxieme 
edition, mise a jour par B. Vigerie. (d. 8vo. Pp. xvi l 
.V)9 ^ U| planches. (Paris: Libr. Dunod, io2.|.) ^Sfrancs. 

Drysdalc, C. V., and Jolley, A. C. ICleclrical 
Measuring Instruments. C'r. .fto. Part 2 : Induction 
Instruments, Supply Meters and Auxiliary Apparatus. 
Pp- •17.')* (London: Ernest Benn, Lttl., 1924.) 55.s-.net.* 

Galinc, L. h'xploitation technique cles chemius de for. 
(Bibliothequedc^’ingeiiieur de travaux publics.) Deuxieme 
edition, ri'vue eteompletei'. (11. Svo. J^p. x 4 72(». (lYiris : 
Libr. Dmunl. 1924.) 57 francs. 

(juillcmin, (L-E. COuraHt alternatif t ri phase : le 
moteiir eleclriipie asynchrunc a chanq) tournaiit. ito. 
Pp. 120. (Paris: (liranlot et ( ie. 1924.) 15 francs. 

Ihinton, William A. Mei hanics of 'Pcxtilc Machinery. 
Med. 8v(). Pp. viii \ 24(). (London : Longmans, Clrccii 
and Co , 192 p) 1 2s’. hd. nt‘t. 

Hhnnicke, G. Hamlbiuh zum Dampffass- uiid Ap- 
p.irateban. Pp. xii i 2o»>. (Berlin: Ji^lius Springer, 
1 92 p ) 15 gold marks. 

Ihbctson, W. S. Eleitrii- (ircuits and Installation 
hiagrams : for the Use of Electric al ICngineers eygageil in 
the Operation and C'ontrol of all Kinds of Power and 
Lighting Plants and Iii.'.tallatioii Work generally. Demy 
Svo. Pp. KiS. (London : E. and (•'. K. Spon, Ltd., 1924,) 
lo.s. (id. net. 

James, W. I he hour-valve Combination Uc'cejver. 
{\\\ P. h'/i ssiiiiig Scuies.) Roy. Svo. Pp. S. (London : 
The Wireless Press. Ltd.; Xew N'ork : Wireless Press, 
Inc . m2 p) 2s. net. 

Judge, Arthur W. 'I'lu* Testing of High Speed Tn- 
ternal Combustion h'ngines : Avith Special Reference to 
.Xiitomobile ancl Aircr.ift 'hypes and to the 'hestiiig of 
.\utomobiles. UcMiiy Svo. l-’j). xvi -i- i-54 plates. 

(London: t'hajiinaii and Hall, Idd.. i92p) 25.s-.net.* 

Kottcamp, John Paul. Strength of Materials. Second 
cMlition levised. Cr. Svo. (London: Chapman and I lall. 
Ltd., i()j p) cjs. m*t. 

Kurtz, Edwin. Substation Operation, h'x. ('r. Svo. 
Pp. \iii ! 2()i. (Nc‘\v ^'orI< : .Medraw-l lill Book Co., liu\ ; 
Loudon: Me'draw Hill Publishing Co., Ltcl., ic^’p) 

12s ()(/. nc't.* 

Mines Department : Safi ty in Mines Re.seareh Board. 
P.ipi'i' .No. ^ ; l''lamc‘-lh”oof Electrical .\j>]iaratiis for U.se 
in Coal Mines, hirst Report : h'lange Ih’otec tioii. By 
1. C. h'. St.itham and R. V. W'heclc’r. Svo. Pp. 50. 
(London : 11 M. Stationery (.)ilice, ic)24.) is. yl. net. 

Molcsworth, Walter H. Spoil’s hdeetrical Pocket 
Book : a Refc'rence Book of dencral h'lcctrical Informa- 
tion, hbrmnla*, and hablcs for Practical I'higinccrs. 
Second I'dition. hVap. Svo. Pp. .P14. (London : IC and 
h'. .V. Sjon. Ltd., nup) 7.S. ttd. net. 

JVToyer, James A., and Wostrel, John F. Prartiral 
Radio : inchfdifig the 'hesting of Radio Receiving Sets. 
Cr. S\o. i’p. vii 1 2 p). (.Vew York: McCiraw-I lill Book 
('(>., Ine. ; l.ondon : .Me ( iraw-Mill Publishing Co., Ltd., 
Kjj.pl S.s. K)d. net. ‘ 

Pocock, Hugh S. Your h'ir.st Steps in Wireless. 
121110. Pp. 00. (London: The Wireless Pi ess. Ltd. 
Xew York : Wireless Pre.ss, Tnc., 192 p) ^yd. net. 


Protheroe, Ernest. A Book about Engineering 
W^onders. (*' Book About ” Series) Cr. -Hyo. • Pp. 144. 
(I-ondon : The Epworth Press, 1924.) 2s. net. 

Pull, Ernest, and PuU, F. E. EZiigineerinjf Workshop 
Notes and Data : containing a Selection of Practical Notes, 
Formulaj and Data, based on Modern Methods and applic- 
able to all Branches of Engineering Workshop Practice. 
Pott 161110. Pp. 126. (London : d'rosby Lockwood and 
Son, 1924.) 2.S'. hd. net.* 

Seymour, If artland. Cru.shingandGrindingMachine.ry. 
(Chemical ICnginecring library : Second Series.) Cr. cSvo. 
Pp. I pp (London: Ernc.st Beiin, Ltd., t924.) 6.v. ntt.* 

Simpson, Herbert K. An Eflieicint Single Valve S<d' 
and How to Build Tt. (Radio Press Juivi^lope.) Folio. 
(I^ondon : The Radio J^rcss, I.tiL, 1924.) 15. ()d. net. 

Skelton, H. J. Economics of Iron and Steel ; being an 
Exposition of hA'cryday Practice in the Heavy Iron and 
Steel Trades. Second edition. Slip. Roy. Svo. Pp. xi 4- 
679. (London : Stevens and Sons, Ltd., 1924.) 205. net 

Swain, George Fillmore. Structural Engineering 
Strength of Materials. Med. Svo. Pp. xii -f 569. (Nev 
York ; McGraw-Hill Book Co., Inc. ; London : McGraw 
Hill Publishing Co., Ltd., 1924.) 25s. net.* 

Thompson, Herbert. Moilern E.ngineering W^orksho| 
Practice : a Text Book for the Use of kngine(;rin| 
Students, Apprentices and Jtiiginci^rs. Reprint. Ex. Oi 
Svo. Pp. 540. (J.ondou : C. Griffin and ('o., T.td., 192. p 
75. (yd. net. 

Turpain, Albert. Conferences .scieiififiqiics. Dcm; 
Svo. Deuxieme fascicule:" L’eclairage et le cliauffag 
elcctriqiie, la naissance d’uno lampe a incniKleHtcrice. 
x-h6.p (Paris: (hiuthicr-Villars et Cie, 1(124.) 5 franc.s. 

Valenst, Georges. Mesurcs telegraphiqiics i?t tele 
jihcmiqiics. Svo. Pp. 278. (Piiris: Gauthier-Villars c 
Cie, 1924.) 40 francs. 

Vellard, L. Stations ciuitralcs de production d'eiiergi' 
clectricjue et soiis-stations de transformation. Roy. Svo 
Pp. iv4-235. (Paris; Libr. Dunod, 1924.) 28 francs. 

Werner, Ch.-A. La sollicitalion mccaniqnc des roue 
polaircs tournant a grande vitcs.s(*.. (Turbo-generatrices. 
Traduit de I’allemand par David SchiJpse. Roy. Sve 
Pp. vi I nS. (Paris: Libr. Dunod, 1924.) 18 francs. 


Chemistry: Chemical Industry 

Block, B. Das Kalklireiiiien : iiiit be.sondcrcr bcriick 
sichtigung des Schachtofens mit Misrhfeucruug und ili 
(Jcwimiung von kohleii - saiiri'halligcn Gaseii. Zweit 
Auflagc. Pp. xii 4-512. (I^eipzig : Otto Spamer, 192 p 
25 gold marks. 

Brame, J. S. S. Fuel ; Solid, J.iquid and Gaseoiu 
Third edition. Demy Svo. Pp. xv 4-388. (London 
K. Arnold and Co., 1924.) 185. net.* 

Curie, Mme. Pierre. L’isotopie et Ics elements iso 
topes. (Recneil des Conferences-Rapports do Docuiiieiita 
lion sur la I’hy.sique. Vol. 9, 2« Serie, Conferences i, 2, j 
lulite par la Socicte Journal dc Physique.) Med. Svi; 
Pp. 210. (l*aris:, Ja's Presses univcnsitairi's de France 
1924.) 22,50 francs.* 

Findlay, Alexander. Physical Chemistry for Student 
of Medicine. Demy . Svo. Pp. 1x^227. (London ; J.ong 
mans, C'.recn and Co., i92.p) Hs. (>d. net.* 

Foster, William. A Laboratory Manual in Genera 
Chemistry. Demy Svo. Pp. 1x4-205. (Princeton : Prince 
ton Piiiv't*rsity Pn\ss ; London : Oxford University Pres« 

ICI24.) lOS. Tll't.* 

Freundlich, Herbert. The Elements of Colloida 
C'luunistry. Translated by George Barger. Cr. Svo. 

''ii 4 210. (l^omk^u : Methuen and Co., l.td., 1924. 
7s. (id. net.* 

Fritsch, J. Elements dc ehiniie industricllc, Adajit 
de la 5‘- edition de Touvrage allcniand de J. Speiinratl] 
Pp. 342. (Paris: I.ibr. Desforges, 1924.) 20 francs. 

Goostray, Stella, and Karr, Walter G, Applie* 
C'heiiiistry for Nurses. Cr. Svo. I’p- ix I 231. (Nci 
York : The Macmillan Co. ; London : Maemillan and ('o 
Lttl., 1924.) Sa'. net. 

Grant, James. The ('heniistry of Breadmakinj 
lumrth edition. Pp.vi 4- 232. (London: K. Arnold an 
Co., 1924.) 6s. net. 
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Hall, A. J. Cotton-Cellulose: its Chemistrv and Tit. . 

' «vo. fen^Siiuler!" 

Kttster. v. W., «nd Thiel, A. I.elirl,»ch der allBc- M ^’P' ^+ 59 . 


jvusrer, T.. w., uno imei, a. LeJirlmch tier allgc- 
meincn, physikalischen und". theoretischeii Clicmio in clc- 
mentarcr Darstellung : fiir Chemikcr, iMcdiziner, Botaniker, 
(ieologcn imd Mineralogcn. In zwci Banden. Band i 
Stochiometrie und cliemischc Mechanik. Pp. xv i 747 + 
2 Tafeln. 18 marks. Ikind 2 : Kncrgetik und Ver- 
wandtschaftslchre. Pj). x + 758H4 Tafelii. 22 marks. 
(Heidelberg : Carl Winters IJniversitatsbiichhandlung, 

J02'}.) 

Levy, S. I. The Bare Earths ; their Occurrence, 
Qiemistry and Technology. Second edition. Demy 8vo. 
yp. xvi 4-302. (London: ]*). Arnold and Co., 1924.) 
185. net.* 


Turpain, Albert, Conferences ^ientifiques. Demy 
vo. IroLsieme fascicule : L*air li(|uide, le froid industriel 
et son utihsaium Pp. x+59. (Paris: Gaiithier-Villars 
ot Cio. 1924.1 3 fvancs.* 

lurpaln, Albert. Conleveiwics sc\c\\tvlLViA\ivi's, \x*.w\n 

^/luatricmi*. £;vsc,U'.nAe ; V>e \a pTense \ bvvvs ?\. \*a. 
linotype ct a VclcctrotypograpUe. Pp. x-V97. *. 

(iautlucr-Villars et CAe, 1924 . 1 5 Irancs.* 

^ Ward, H. Pllkin^ton. l>rawing Office Practice *. for 
Electrical and Mechanicar Engineers,' Draughtsmen and 
Students, Demy^vo. Pp. 15O. (I^mdon : Sir I. Pitman 
and Sons, Ltd., 1924.) 7.9, (}d. net. 


Astronomy 


Moore, F. J. Outlines of Organic Chemistry. * Third 
edition, reset. Cr. 8vo. (london : Chapman and iJall, 
JTd., 1924.) 12s. Gd. net. 

Parrish, P., and Snelllng, F. G. Sulphuric Acid 
Concentration. (Chemical hhigineering Library : Second 
Scries.) Cr. 8vo. Vol. i : By liot Ga.scs. Pp.*i4i. 
Vol. 2 : In Heated Vessels. Pp. 1.47. (l^ondon : Ernest 
Benn, Ltd., 1924.) 6^'. net each.* 

Rinne, Friedrich. Crystals and the Fine-Structure of 
Matter. Translat'd liy Walter S. Stiles. Demy 8vo. 
Pp. ix I 195-1-15 plates. (London: Methuen and Co., 
T.td., TQip) 10.9. Gd. net.* 

Spennrath, J. Blemcn^s dt^ chimic industricllc. 
'Traduit et adapte sur la 5^ edition allcniande par J. 
^tsch. Pp- 342. (Paris : Libr. Desforges, 1925.) 20 

francs. 

Urbain, G, J/eiiergetiquc des reactions chimiques: 
Jevons profc.ssees a la Sorbonne. (Collection de J^hysique 
Chimie.) Demy 8vo. I^p. viii -1-267. (Paris : Gaston 
'ppin, H}25.) 25 francs.* 

^ Vallory-Radot, Pasteur. (Euvre.sde Pasteur. 1011103: 
iLtudes sur le vinaigre et sur le vin, Pp. vii i 5i9 -i- 
57 ])lanchcs. (Paiis : Mas.son et Citi, 192).) 100 francs. 


Technoloj^y 

Colpitts, W. H. A Practical Treatise on the Metals 
u.sed in Alarine Engineering. Demy 8eo. Pp. 2ri. 
(Glasgow : J. Munro and Co., l.td., lyi).) 7s. Gd. net. 

Curtis, John W. Organisation of Production. (Chem- 
ical Engineering Library : Second Scries.) Cr. 8vo. Pp. 
1.^4. (London : hjiiest Benn, ],td., 192, |.) O.s. net.* 
Escard, J. Ja*s fours elcctricpies industriels et Ics 
falirications electr()thermi(|ues. Deuxieme edition. Boy. 
Svo. I’p- viii -1-674 I p) I’laiichcs. (Paris: Libr. Dunod, 
1924.) 80 francs. 

Fletcher, Reuben. Practical Mule Spinning : a 
Treatise on Wincliiig, Copping, and tin; Mechanism of the 
Mule. {Te.x'tile Mamijiuturcr Manuals.) Cr. 8vo. Pp. 
i.j|. (I^oiidoii: iCmmotl and Co., Ltd., 1924.) i\s. Gd. 
net. 

Frlmaudeau, S. i^a sondure e!ectri<|ue a Tare 
iietalliqne. 8vo. Pp. 136. (Paris: Gauthier-Villars et 
Jie, 1925.) H) francs. 

Jacquet, A.,et Tombeck, E. Elements tlenieiallur^io. 
Jeuxieino edition revue, corrigee ct aiigmentcc des " Ele- 
nents de Marchandi.ses,” tome 2. ICx. Cr. 8vo. Pp. 
dii 1-270. (Paris: lAbr. Dunod, 1924.) 12 francs. 

Lister, J. E. 'J'lie Screening and (trading of Materials. 
Chemical Faigincenug lAbrary : Second Sciries.) Cr. 8vo. 
Jp. 14 p (London: Ernest Benn, Ltd., 1924.) 6.s\ net.* 

Marchis, L. Le froid industriel. Nouvellc edition 
ntiereincnt rcfoiidue. Cr. 8vo. (Paiss : Felix Alca|i, 
924.) 12 francs. • 

Pollitt, Alan A. The Technology of Water. (Ch(?mical 
engineering Library : Second Scries.) CT. 8vo. I’p. 158. 
I^ondou : Ernest Pienn, Ltd., 1924.) 65. net.* 

Roberts, John, Edited by. Mining Educator, Cr. 
to. Part 2. Pp. 49-96. (I-ondon : Sir I. Pitman and 
lOiis, Ud., J924.) 15 . ^d. net each part.* 

Roberts, Thomas. Taiqiet aijd I lobby Looms : their 
Icchanism and Management. {Textile Manufaeturer 
lanuals.) CT. 8vo. Pp. 228. (London : Enimott and 
:o.. Ltd., J924.) 6s. net. 


Fabre, J. H. The Heavens. Translated by R. R. 
Fournier d'AIbc. Demy 8vo. Pp. xvi 4 336 iiG plates, 
(f^ndoii ; T. Fisher Unwin, Ltd., 1924.) 154'. net.* 

Molesworth,. Major F. C. The Military U.ses of 
Astronomy. Demy 8vo. Pp. xii 4- 112 -t- 2 plates. (London : 
Longmans, Green and Co., 1924.) 3.?. 6d. net.* 

Proctor, Mary. Rvimiiigs with tin; Stars. Imp. 
i6mo. Pp. viii -1-212 4 8 plates. (London, NTw York, 
Toronto and Melbourne : Ca.sseH and Co., I .id., 1924.) 
iOA\ 6d. net. 

.Meteorology : Geophysics 

Brooks, Charles Franklin, with the Collaboration of 
Nelson, John, and i)thers, Wliy the Weath(*r ? Cr. Svo. 
Pj). xvi f- 3 ro 4 21 ])lates. (New' York: Harcoiirt, Brace 
and Co., 1924.) n.p.* 

Geigel, R. V\ ettcr und KJiina ; ihr FJnthiss aiif den 
ge.siinden und kraiikcn Menschen, 8vo. Pj), ivi 419, 
(.Muncheii : J. F. Bergin.inn, 1924.) 

Mathias, E., Public sous la direction de ; j)ar Hosier, 

J. ; Loisel, P. ; Douytier, R. ; Maurain, Gh. ; 
Girousse, G. ; Mesny, R. 'I'laite d’electricite atmo- 
sphericjue et tolluriqiie. ((lomite fram^'ais do geodesii? et de 
geophysique : Publications de la ()‘‘ section.) Roy. 8vo. 
Pp. XX I 580. (Paris ; Les Pr(\s.ses imiv(‘r.siiaires d(* 
France, 1924.) 40 francs.* ♦ 

Philippot, H. Expression analytiqiie des variations 
de la temperature de Tair. Med. 46). P[>. 48. (Brux(‘ll(\s : 

M. Hayez, 1924.) 5 francs.* 

Yanderllnden, E. Chroiiique des eveiieimmts meteoro- 
logviuesen Belgi(]iie jii.squ'cii 1834. Mcfl. 410. I’p. 329. 
(Bruxelles : iM. Hayez, 1924.) 16 francs.* 

Vernadsky, W. La. geocliiinic. (Nouvelle Collection 
scieiitilicpic.) Cr. 8vo. i’p. iv 4 404. (T’aris : J'elix 
y\lcan, 1924.) 12 francs. 


Geology : Mineralogy 

Abel, Othenio. Gcschichte nnd Melliodo der Bekon- 
stniklion vorzeitlicher Wirbeltiere. (Jena : (iustav Fisi her, 
192).) 10 gol<l marks. 

Abel, Othenio. Die JCrobcrungszugc der Wirbeltiere 
in die Alern* der Vorzeil. (Jena : (iustav Fi.schcr, 1924.) 
4.50 g(dd marks. 

Buttgenbach, H. Les mineraux et les roches : etudes 
pratiques de tristall()gra])hi(‘, pcirograpliic et miiieralogie. 
'IToisieiiie edition. Boy. 8vo. Pp. xii 4- 629 | c 1 to/. 
(Paris: J.ibr. Dunod, 1924.) 75 francs. 

Gossner, B. Lehrbiuh der Miiieralogie. Med. Hvo. 
Pp. xii 1- '104 4 4 '1‘afelii. (Leipzig : Eriedr. Brandstetter, 
192.). ) 13 gold marks. 

Henglein, M. Erz- und Minerallagerstatten des 
Schwarzwaldes. Svo. Pp. viii 4 196. (Stuttgart: K. 
Schweizerbart, 1924.) 10 marks. 

Imperial Mineral Resources Bureau. The Miiunal 
Industry of tlic British Empini and Foreign Countries. 
Statistics, 1920-22. Zinc. 35. net. Lead. 2.^. 0<5?.*net. 
Iron and Steel. Pp. vi 4 - 49 - 2s, net. (London: H.M. 

Stationery Office, 1924.) 

Joly, John. Radioactivity and the Surface History of 
the l^arth : being the Halley Lecture delivered on May 28, 
1924. Demy 8vo. Pp. 40. (Oxford : Clarendon Press ; 
Iwondon : Oxford 'University Press, 1924.) 4sV. net.* 
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Kendall, Percy Fry, and Wroot, Herbert E. Geology 
of Yorkshire : an Illustration of the Evolution of Northern 
England. 2 vols. Med. 8vo. Pp. xxii +995 .17^ plates, 
jl^eds : Prof. Kendall, Moor Allerton ; or H . K. Wroot, 99 
Spencer I’lace,. j 924.) lys. Cwf. net.* 

Kiasr/ Johan. The bowntonian FAtina . oWs'orway. 
Sup. Roy. 8vo. I : Anaspida ; with a Geological Intro- 
duction. Pp. 139 + 14 plates. (Kristiania : Jacob J)yb- 
Wad, 1924.) nj).* • 

Lehmann, E. Pas Vulkangcbiet am Nord<in(lc des 
Nyassa als magmatisclie Provinz. 4to. l^p. iii f 209. 
(Berlin: Dietrich Reimcr, 1924.) 25 marks. 

Wegener, Alfred. Tlie Oigin of Continemts and 
Oceans. ' Translated from the third (iormau edition by 
T. G. A. Skerl/ Demy 8vo. Pj). xx 1 212. (l.ondon : 
Methu,en..and Co., J.td., T924.) lo.s*. o^/. net.* 4 B 

Wollaston, T. C. ( )pal : the Cicm of the Never Never. 
Demy 8vo. Pp. xi 1 if)/| 1-15 plates. (London: J. 
Murby and Co., r924.) los. f>d. net.* 

Woodward, Horace B. History of (ieology. T2mOy 
Pp. ibo.' ^(London : Watts and ('o., i02,p) is. net. 


^ Ueaicraphy: Travel 

• Anonymous. An Adv(*nlure. Third edition, with 
idditional matter. Demy 8vo. Pp. 83 1 4 plates. 
(London: Gny (Tiapinan, lo-Jp) 5.s. net.* 

Arsenjew, W. I n dor Wildiiis ( )stsibiricn.« : Forschungs- 
'elsen im Ussiirigobiet. 8vo. Pp. .1.13. (IVrlin : A. Schcrl, 
192^.) 9.50 marks. 

Banflcld, E. J. 'flu; ('onfossions of a Beachcomber, 
keprint. Demy iSvo. Pp. 31S. (London: T. Fisher 
Unwin, Ltd., 192 f.) ys. Or/, net. 

Berlarelli, L. V. North(‘rn Italy ; from the Alps to 
Kome (Konu; e.xce])to(l). I'dili'd by Findlay Mnirhead. 
(The Blue Guidos.) Fcap. 8vo. Pp. ( xii | 485 | 62 maps 
ind plans, ((.omlon : JVlaomillan and Co., Ltd. ; Paris : 
llachetto ot (To, 1924.) I5.s-. not. 

Bradford, K. J. (L School tioography : a Critical 
survey of Present Day Teaching Mt'tliods. Demy 8vo. 
Up. io.j. (London: JCrnosi Bt'nii, JTd., J92.|.) 7 j?. Or/, net.* 
Bruce, Charles. Tw('nty Years in Borneo. Mod. 8vo. 
l*p. 2(>(). (London, New VT)rk, Toronto and Melbourne: 
.'a.ssoll and ('o.. Ltd., 1924.) r5.s-. net. 

Butler, Frank Hedges. Round the World. Med. 
"Ivo. Pp. 2(J9. (Lemdon : T. ITslior Unwin, JTd., 1924.) 
£is. not. 

Chamberlain, F. F. C.oograpliy : I’hysical, Kconomic, 
Regional. (School Text Series.) Socomi edition, revised, 
^vo. (Pliila(l(T])hia and l,oiulon : j. B. Lippinentt Co., 
i92.j.) I5.S-. net. 

Clark, Rose B. ITiU Sliulies in Geography. 8vo. 
Loudon, (alcutta and Sydney: G. CU Harrap and Co., 
Ltd., 1024.) 7s’. b(I. net. 

Clements, Rex. A (iipsv oi the Horn : the Narrative 
>f a \'oyage round the Woi^d in a Windjammer Twenty 
V'ears Ago. Mod. Svo. 2;S<). (London : Heath 

Jrantoii, Lid., 192 p) 105. (k/. n<T. 

Cole, Capt. D. H. Imperial Militaiv Geograidiy : 
(uMieral (.‘haraitoristics r)f the I'Tnpire in Relation to 
Ihdence. Secoml edition, enlarged. Demy 8vo. Pp. 331. 
(Londt)!! : Siflon, Pr;i(*d and Co., l.Ul., I92.|.) to*', net. 

Couperus, Louis. ITistw.rd. TTanslated by j. 
MenziesAVilson and ('. Cri.sj)in. Roy. Svo. Pp. xi + 
2S(). (London: Hurst and Blaekett, I.ld., 1924.) i8.v. 

IK't. 

Davies, W. Watkin. Wales. (Home TTniver-sity 
TTbrary.) Ju ap. Svo. Pj». '23(>. (London : Williams 
and Norgate, Lid., 102 p) 2.s'. Or/, net. 

Der Ling, Princess. Two Years in the Forbidden 
City. Demy 8vo. I’p. 397. (I.ondon : T. Fisher ITnviii, 
Ltd., 1924.) 15*'. net. 

Dimnct, Ernest. From a J^aris Balcony. Meil. 8vo. ■ 
Pp. 234. (London: Grant Richards, T.td., 1924.) Ss. Or/, net. 

Edmonds, Paul. IVacocks and Bagotlas. Med. Svo. 
i'p. xii-i 2S2. (London: (L Routledge and Sons, J^trl., 
i<)24.) 12.S-. (u/. net. 

Franck, Harry A. (dimpses of Japan and Formosa. 
Demy Svo. Pp. 247. (London : T. Fisher UnwTn, T.td., 
1924.) los. net. 


Gann, Thomas. Jn an Unknown Land. Demy 8’vo 
Pp. 2O3 +32 plates, (f^ondon : f Duckworth ' and Co. 
1924.) 21S. net.* . 

Glover, W. J., Compiled by. South Africar (Cassell'i 
"New" Geography Scries, Bopk 4.) Cr. Svo. Pp. 128 
(London, New York, T'oronto and Melbourne : Ca.ssell am 
O)., JTcl., 192.P) i.v. (nl. net. 

Graff, F. Up de. Bei den Kopfjagern des Amazonas 
8vo. Pp. 320. (Leipzig : F. A. Brockhau.s, 1924.) 15 marks- 
Harrison, Ada M., and Austin, R. S. Some Tu.sf^ar 
Cities. Med. Svo. Pp. vii + 198. (London: A. and C 
Jdack, Ltrl., 1924.) 75. (id. net. 

Kcarton, Cherry. The Shifting Sands of Algeria, 
Roy..8vu. P]>. 307. (Bristol and I.oiidon : J. W. Arroyo 
smith, I.td., T924.) 25.9. net. 

Keeling, E. H. Adventures in Turkey and Jtussia, 
Med. ^vo. Pp. 250. (London : John Murray, 1924.] 
10s. Gd. net. 

Keltie, Sir J. Scott, and llowarth, O. J. R. History 
of (Geography. i2mo. Pp. ibo. (London : Watts am] 
^Co., 192 + ) ss . net. 

Knowlton, Philip A. First Lessons in Geography, 
(d. 4to. Pp. vi + 257. (New York : The Macmillan Co. ; 
J^ondon : Macmillan and Co., I.td.,,T924.) 45. Gd. net. 

Laughlin, Clara E. So You’re Going to Paris i 
Fcap. Svo. i^p. XV +436 +24 plates. (T^omlon : MclhiicTi 
and Co., Ltd., 1924.) los. Gd. net. ‘ 

Lethbridge, Alan. Madeira : Impressions and A.ss()- 
ciations. Cr. Svo. P]). xxiw ^ 199 1 12 plates. (London : 
Methuen and Co., Ltd., 1924.) ys. (id. net. 

Lyde, Lionel W. The Continent of Europe. Scc(>;^jl 
edition. Demy Svo. T'p. xv 1 436. (London: Mac- 
millan and Co., Idd., 1924.) 105. net.* 

McGovern, W. Montgomery. To LUa.sa in Disguise : 
an Account of a Secret ]‘'.rj)edition through Mystcriov..’ 
Tibet. Med. Svo. Pp. 352. (London : Thornton Butler- 
worth, Ltd., 1924.) 2 15 . net. 

Martin, Thomas Hunt. The American’s T-ondon : a 
Supplementary (diide-book for the American Visitor. 
Fcap. Svo. Pp. 1S4. (London : Cecil Palmer, 1924.) 
35. Gd. net. 

Munro, R. M. The Scottish Homeland. (life, and 
Progress of tin; Workl Series.) Cr. Svo. Pp. it)o. 
(l.ondon and Edinburgh : McDougall’s FTlucational Co., 
Ltd., 1924.) 25 . 3f/. 

Nawrath, A. Im Reiche dcr Medea : Kauka.sisiTio 
Fahrten. Svo. Pp. 25.). (T.ei])zig : F. A. Brockliaus, 
1924.) 8 marks. 

Norden, Hermann. Fresh Tracks in the Belgian 
Congo : from Uganda J^ordcr to the Mouth of tlui ('oiigo. 
Demy Svo. Pp. 303 1-30 ])lates + 2 maps. (London: 
11 . F. and G. Witherby, 1924.) 1S5. net'.* 

, Nordensklold, E. Forscliungen und AbeiiLeiier in 
Smlamerika. Svo. Pp. xii+33S. (Stuttgart: Streeker 
und S(Tirdder, 1924.) 8.50 marks. 

Prioleau, John. Imshi in New Europe. Pott 4to. 
Pp. 224. (J.oiKlf)n : (JeolTrey Blcs, 1924.) ys. (id. net. 

Reynolds, Henry. Spani.sh Waters. Roy. Svo. Pp. 
xi + 304. (London: Hurst and Blackett, JTd., 1924.) 185. 
net. 

. Roberts, Morley. Onthe Earthfjnake Line : Minor Ad- 
ventures in Central America. M(*d. Svo. Pp. 310. (Bristol 
and London : J. W. ArrowsmiUi. JAd., 192.1.) 155. net. 

Tomlinson, H. M. Tidemarks : some Records of a 
Journey to the Beaches of the Moluccas and the Forest 
of Malaya in 1923. Demy Svo. Pp. 317. (Lomlon, 
New York, Toronto and Midbouriit! : (Ti.s.sell and (T)., Ltd., 
1924.) 125 . (id. net. 

Vallaux, Camille. Les .sciences geograpUicpies. Svo. 
PX4T3. (Paris :f F^lix Alcan, 1925.) 25 francs. 

• Walker, F. Deaville. Africa ami her Peoples. Cr. 
Svo. Pp. 14.1+8 plates. (London: Edinburgh Hou.se 
Press. I92.|.) 25. 

Wallis, B. G., Edited by. Europe. Vol. i : The 
I’eninsula. (Stanford’s Compendium of Geography and 
Traved, New Issue.) Cr. Svo. Pp. xxiii + 763+40 maps. 
(London : Edward Stanford, Ltd., 1924.) 15s. net.* 

Wilmore, Albert. The (irouiidwork of Modern 
(leogray)hy : an Introduction to the Science of Geography. 
(Bell’s Geographical Scries.) Cr. Svo. Pp. 494. (London: 
G. Bell and Sons, Ltd., 1924.) ys. Gd. 
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General Biology : Natural History : 
Zoology*: Botany 

'"'Abderhalden, Emil. Syn these der Zellbaustcinc in 
Pllanze uiid Tier : zuglcicli cin lieitrag ziir Kenntins der 
Wechselbeziehungen dcr g(isamten Organisinenwelt. 
J^w?itc, vollstiindig iieu verfasste Aiiflago. l)emy 8vo. 
T*{)! v+Gi. (Herlin : Julius Springer, 1924.) 2.40 gold 

marks.* 

Abderhalden, Emil, Heraiisgegeben von. Haiidbiich 
•dec biologisdieii ArbeitsineUioden. Sup. Koy. 8vo. 

, J^efcruiig 144. Abt. ii : Alelhoden zur Jirforschung der 
fcistung des tierisehen Organisnius. Teil i, Halite i, 
Kelt 4 (Schlusslieft) : Allgcmeine Methoden. Allg;fmeine 
Methoden des zoologisrh-systematischcn Arbeitens : die 
Nomcnklatur. Von W. A. Collier. I’p. 585-676 +xii. 
(Herlin und Wien : Urban und Schwarzenberg, 192*1.) 
4.20 gold marks.* 

Batten, H. Mortimer. Prints from Many Trails. , 
Demy 8vo. Pp. 320. (London : Herbert Jenkins, Ltd.* 
1924.) I2S. 6rf. net. 

.Bose, Sir Jajiadie Chunder. Physiologic des Satt- 
stdgens. Aus dem Kiiglischen ins Deutsche ubersetzt von 
K’. G. Pringsheini. (Jena ; Gustav Fischer, 1924.) 6 gold 

marks. 

British Museum (Natural History). Instructions for 
jCoUfctors. No. 4 : Insects. Seventh edition. Demy 8vo. 
P])Vt 2. (|.ondon : British Musetihi (Natural History), 
(jd* 

Carpenter, George H. Insects, their Structure . and 
I.ife : a l*rimer of Kntomology. Second edition, revi.sed. 

Cr. 8vo. Pp. xii i’335 +4 plates. (London: J. M. 
•lledt a^d Sqjis, Ltd., 1924.) los. hd. net.* 

Chamberlain, Charles J. Methods in Plant Histology. 
P’oLirth revised edition. Large 8 vo. Pp. xi+349. (Chicago: 
University of Chicago Press ; Ivondon : Cambridge Uni- 
versity Press, 1924.) 3.25 dollars.* 

Coulter, John M., and Coulter, Merle G. Where 
Evolution and Religion Meet. Cr. 8vo. I*p. v + 105. 
(New York : The Macmillan Co. ; London : Macmillan 
and Co., Ltd., 1924.) 65. net. 

Davidson, Gladys. Water Folk at the Zoo : a Book 
of the Aquarium. Cr. 8vo. Pj). 128. (London : Methuen 
and Co., Ltd., I92.p) 55. net. 

Fitch, W. H., Drawn by, with additions by Smith, 
W. G., and others. Illustrations of the British Flora: a 
Scries of Wood Engravings, with Dissections, of British 
Plants. Forming an Illustrated Companion to Bemtham's 
“ Handbook of the British Flora ” and other Floras. 
Fifth revised edition. Gl. 8vo. Pp. xxvii +338. (London: 

L. Reeve and Co., Ltd., 19-4) 125. net.* 

Friend, Hilderic. The Story of the Briti.sh Annelids 
(Oligochacta). Imp. 161110. Pp. 288. (I.ondon : The 
Jiipworth Press, 1924.) 7s. (^d. net.* 

Frohawk, F. W. Natural History of Briti.sh Butter- 
flies : a C.oiii])lete, Original, Descriptive Account of the 
Life-History of every Species occurring in the British 
Islands, together with their Habits, Time of Appearance, 
and Localities. Cr. folio. Vol. i. Pp. xv-i-207 + 36 
plates. Vol. 2. Pp. iv|2o0+29 plates. (London: 
Hutchinson and Co.,* 1924.) i zG.v. net.* 

Gilbert, H. A., and Brook, Arthur. Socnits of J3ird 
Life. Roy. 8 VO. Pp. 203. (Bristol and London: J. W. 
yyrrowsmith. Ltd., J024.) lo*-. net. 

<^oebel, K., Herausgegeben von. Botanische Abhand- 
1 ungen. Heft 4 : Untersuchungen iiber Sexualitat und 
Parasitismus bei Mucorineen 1. Von H. Burgelf. 12 gold 
marks. Heft 5 : Untersuchungen fibe« die Geschlech-fc- 
und Kemvcrhiiltnisse bei dcr Ifymcnoniyzetcngattutg 
Coprinus. Von ' H. Brunswik. 5 gold marks. (Jena : 
Gustav Fischer, 192,^) 

Groves, James, and Bullock- Webster, George 
Russell. The British Charophyta. (Printed for the Ray 
Society) Demy 8v(/. Vol. 2: Chareir. Pp. xi + 1293- 
plates 21-45. (London : I^bilau and Co., Ltd., 1924.) 
25s.* 

Hertwig, Richard. I.ehrbuch der Zoologie. Vier- 
zehnte, vermehrte und verbesserte Auflage. (Jena : Gustav 
Fischer, 1924.) 12 


Horwood, A. R. Leaves from a Naturalist’s Diary : 
with Notes on What to look for Month by Montli. Ci^. 
8vo. Pp. 1 92 f 4 plates. (London, Calcutta and Sydney : 
G. G. Harrap and Co., lAd., 1924.) 35. Gd. net.* 

Hovell, Mark. Rats and How to (tostroy- Theib': 
dealing with Rats in a House, Shop, Warehouse, Out^' 
building, Yard, Stable, Cow-house, Fowl-house, 

Garden, Greenhouse, or Vinery ; by a River, Stream, OC? 
Ornameniftil Water ; on a Ship, Shooting Estate, or JParittY? 
and in Sewers. Demy 8vo. Pp. xlii+465. (l^ondoni 
J. Bale, Sons and Danielsson. Ltd., 1924.) los. Gd, netl* ' 
, Kars ten, G.,,4ind Schenck, H., Herausgegeben v6n.i 
Vegctationsbildcr. 15 Reihe, Heft 8 ; Vegctationsbildef; 
aus den Siidkarpathen. Von I'crdinand Pax und Hubert- 
Winkler. (Jena: Gustav Fischer, 1924.) 3 gold marks/; 

Kost^schew, S. Pllanzcnatmiing. (Monographieh, 
aus dcni Gesanitgobiet der Phy.siologic dcr Pflanzeii und , 
der Tiere, Band 7.) Im]). iVmu). Pp. 158. (Berlin: 

Julius Springer, i92.|.) 6,60 gold marks. 

Leupold, Ernst. Die Bedeutnng des Cholesterin- 
Phosjfliatidstoffweclisels fiir die Gcsclilechtsbcstimmung. 
(Jena: Gustav Fischer, 192. |.) 3.50 gold marks. 

Loeb, Jacques. Itegencration : from a Physiep- 
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